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EXECUTIVE SUMMARY  

Background 

This document has been prepared to support the referral of the Proposal to the Environmental Protection 
Authority (EPA) under section 38(1) of the Environmental Protection Act 1986 (EP Act). The Proposal is located 
within the Shire of Broome approximately 150 km southeast of Broome. 

Theia Energy No.1 Pty Ltd holds petroleum exploration permit EP 493 in the Canning Basin, Western Australia. 
The proponent, Theia Energy Pty Ltd (the Proponent) is proposing to drill one vertical (Theia-2V) and one 
horizontal exploration well (Theia-3H) and undertake a hydraulic fracturing stimulation (HFS) and flow test (the 
Proposal) on the Theia-3H exploration well to meet Permit Year 3 Work Program commitments made by Theia 
Energy to the Western Australian Department of Mines, Industry Regulation and Safety (DMIRS) under the 
Petroleum and Geothermal Energy Resources Act 1967 (PGER Act). 

The objective of the Proposal is to further explore oil and gas potential of Ordovician age source rocks of the 
Lower Goldwyer Shale1 (LGS) and Nambeet Formation, located within the Broome Platform in the onshore 
part of the Canning Basin and assess HFS effectiveness and free flow potential of hydrocarbons from the LGS. 
The Proposal includes the following activities: site preparation, drilling one (Theia-2V) vertical and one (Theia-
3H) horizontal exploration well, Theia-3H hydraulic fracture stimulation (HFS), production flow test, well 
suspension and site remediation and maintenance for potential future activities. In the case of conclusively 
uneconomic outcomes, the wells shall be decommissioned and the site rehabilitated. 

The Proposal Content Document provides a summary of the key Proposal characteristics, shows the location 
and proposed extent of physical and operational elements of the Proposal. 

Stakeholder consultation 

Karajarri Traditional Lands Association - Native title holders 

Over the course of more than ten years, Theia Energy have engaged with the Karajarri Traditional Lands 
Association (KTLA) the Prescribed Body Corporate (PBC) for the Karajarri people the common law holders of 
native title over the land on which the activity is proposed. The engagement with the KTLA and Karajarri people 
included a number of comprehensive information sessions, discussions and workshops regarding cultural 
heritage and environmental aspects of the Proposal.  

The KTLA also engaged independent consultants to receive advice about the potential risks and impacts to the 
environment and cultural heritage associated with the Proposal. 

Overall, the feedback regarding the Proposal has been positive and concerns raised regarding cultural heritage 
preservation, land access, groundwater protection and waste management have been satisfactorily addressed 
with KTLA and subsequently considered in this Proposal.  The potential social and economic opportunities for 
the local community are of significant interest to the native title holders who feel strongly about their rights 
to self-determination and development on their native lands. Ultimately, the engagement with the KTLA has 
resulted in an exploration and production Indigenous Land Use Agreement that sets out the consultation 
protocols that must be followed by both parties in order to execute any work on Theia Energy’s permits within 
the Karajarri Determination Areas subject to which the Karajarri People have consented to HFS activities on 
their land. 

A copy of this document was provided to KTLA for comment. KTLA cultural advisors and native title holders 
have advised that they were “satisfied that the process for protection of highly significant cultural and 
dreaming sites on Karijarri country was addressed. KTLA looks forward to a close working partnership with 
Theia Energy as we navigate this opportunity for self-determination". 

Community consultation 

The Proponent acknowledges the wide range of community attitudes regarding HFS. While the proposed 
activity is limited in scope to one (1) horizontal well with a HFS program2 for the purpose of testing the 
economic potential of the LGS, the Proponent’s assessment concludes that the Proposal does not have a 

 
1 Lower Goldwyer Shale has also been referred to as Goldwyer III Formation. 
2 compared to HFS of one, or a large program of, long horizontal well(s) for the purpose of long-term production operations 
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significant socio-economic or environmental impact and that any potential adverse impacts are manageable 
with current techniques and technology. 

Notwithstanding, the most recent Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in 
Western Australia conducted comprehensive consultation with the WA community, government authorities 
and the petroleum industry. In particular, the Panel assessed risks associated with HFS proposals in the Canning 
Basin based on current knowledge of the existing environment and the information provided by the Proponent 
and others regarding previous exploration activities and this Proposal. 

The Independent Scientific Panel Inquiry Final Report, released in September 2018, addressed public concerns 
and provided recommendations to Government. The Final Report stated that “the findings support a broad 
conclusion that the international standards for the design, construction and operation of an individual 
petroleum well (incorporating hydraulic fracture stimulation) if properly executed and located, generally limit 
risks to the environment and people to a low level”3. 

The Proponent understands that the purpose of the Inquiry was to assess impacts and address any public 
concerns by recommending to Government whether HFS could be safely implemented within acceptable risk 
levels and if so, what further steps could be taken to further enhance the safety and environmental 
sustainability of this practice. In response, WA Government released a Policy Statement4 and Implementation 
Plan5 in July of 2019 which identified specific actions and regulatory reform to allow HFS to proceed under an 
increased number of conditions to be implemented by December 2020. Given the extensive investigations and 
consultations undertaken as part of the Inquiry, the remoteness of the Proposal location, proponent-led 
stakeholder consultation, taking account of the nature and scale of this Proposal, the proponent is satisfied 
that there has been an appropriate level of consultation. 

The details of stakeholder consultation are summarised in Attachment 3: Theia Energy Stakeholder 
Consultation Register. 

Environmental Factors Summary 

The existing environment has been studied by the Proponent since 2014. The studies include desktop 
assessments of geology, hydrogeology, cultural heritage and on-ground (ecological and cultural heritage) 
surveys and groundwater baseline assessments (see references). The results of these studies indicate that the 
Proposal location was selected on technical and social aspects, and to avoid environmental impacts. 

There are no legislative requirements to refer proposed drilling activities under s.38 of the EP Act due to the 
site preparation and drilling activities itself not having any sensitivities that trigger the referral. However, the 
Proponent considered to include site preparation and drilling activities into this referral to test the potential 
significance and to avoid a third-party referral at the later stage. The Proponent does not consider the Proposal 
to have a significant impact on, or risks to, the environment. Moreover, the proponent obtained approvals for 
the environment plan and various supporting plans and licences from the Department of Mines Industry 
Regulation and Safety (DMIRS) in 2017 at which time the Department did not deem the drilling activities to 
warrant referral to the EPA. 

The Proponent assessed the potential environmental impacts and identified the following preliminary key 
environmental factors that are relevant to the Proposal: 

• Terrestrial Environmental Quality 

• Inland Waters 

• Greenhouse Gas Emissions 

• Social Surroundings 

Considering existing approvals in place and absence of the receiving environment the following environmental 
factors were considered as Other Environmental Factors and addressed in Section 6:  

• Flora and vegetation - Section 6.1 

• Terrestrial Fauna – Section 6.2 

 
3 Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in Western Australia, p.48 
4 https://www.hydraulicfracturing.wa.gov.au/wp-content/uploads/2019/07/Policy-Statement.pdf 
5 https://www.hydraulicfracturing.wa.gov.au/wp-content/uploads/2019/07/Implementation-Plan.pdf 
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• Air quality - Section 6.3 

• Human Health – Section 6.4 

Terrestrial environmental quality – Section 5.1 

Impacts on terrestrial environmental quality are associated with waste or wastewater (flowback) and non-
routine / emergency situations such as an oil or chemical spill. These risks are not unique to the Proposal and 
will be managed in accordance with existing regulatory tools and relevant standards including PGER Act 1967 
and PGER Environmental Regulations 2012 (Environmental Plan, Oil Spill Contingency Plan and Rehabilitation 
Management Plan) and EPA Water Quality Protection Notes. 

Flowback water will be managed through a wastewater storage facility (WSF) designed and constructed with 
sufficient capacity to accommodate expected volumes of flowback water and provide adequate contingency 
in case of significant rainfall events or an emergency. The WSF will be lined in accordance with the Water 
Quality Protection Note No.26 to prevent leakage. 

Inland waters – Section 5.2 

Water extraction of up to 17.8 ML in total will be required for the Proposal. This will be well within the 
Proponent’s 5C water licence issued by the Department of Water (DWER) to take up to 60 ML of groundwater 
per year from licensed water bores constructed in accordance with 26D license of the RIWI Act 1914. 

Groundwater/aquifer protection from HFS fluids, flowback water and petroleum passing through the 
exploration well bore will be achieved through well design and well integrity verification comprising steel 
casings, engineered cement and pressure testing in accordance with industry standards. 

The vertical separation between the top of the target formation to the bottom of the nearest aquifer is 600 m 
consisting of impermeable carbonate formations of the Middle and Top Goldwyer and Nita Formations, 
providing a natural barrier protecting overlying aquifers. The target formation (LGS) is 1,600 m deep and 
overlain by carbonate sediments of the Middle Goldwyer Formation with a contrasting stress regime to the 
LGS which is assessed as having the propensity to divert any fracture propagation from the vertical to a 
horizontal orientation providing further assurance that fractures will not extend into overlying aquifers. The 
Nambeet Formation is between 2,100 and 2,900 m deep. There are no aquifers between LGS and Nambeet 
formation. Moreover, the Proposal does not include HFS of the Nambeet Formation. 

Considering the well design, separation distance and existing condition and characteristics of the receiving 
environment (geology and hydrogeology), the potential impacts to inland waters are not considered to be 
significant. Risks associated with wastewater other than flowback water are not specific to this Proposal and 
will be managed in accordance with relevant standards and existing regulatory requirements including the 
PGER Act 1967 and PGER Environmental Regulations 2012. 

Greenhouse gas emissions – Section 5.3 

Greenhouse gas (GHG) emissions will be associated with fuel consumption and flaring of produced fluids during 
the production flow test. 

The Proposal is well below the threshold in the EPA's GHG Environmental Factor Guideline for scope 1 GHG 
emissions of 100,000 t CO2 -e per year.  While the productivity of the LGS cannot be estimated with certainty, 
the maximum GHG emissions from key elements of the Proposal will not exceed 27.73 kt of CO2-e including 
fuel consumption during the Proposal and GHG emissions released during the flow test. This could at most 
represent approximately 0.03% contribution to the State’s annual GHG emissions based on the 2018 figure of 
91.5 Mt6 of CO2-e and is therefore not considered to be a significant contribution to the total emissions in the 
state. 

Social surroundings – Section 5.4 

The EPA objective for social surroundings will be met due to the absence of environmental values and sensitive 
receptors. The following values of the social surroundings have been considered and potential impacts 
assessed with the following results: 

 
6 State and Territory Greenhouse Gas Inventories 2018, Australia’s National Greenhouse Accounts, Department of Industry, Science, Energy and Resources Report, May 2020 
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• Cultural heritage – there are no registered Aboriginal Heritage Sites within the Proposal area which largely 
takes place on a previously cleared and used drilling location (Theia-1, 2015). The cultural heritage surveys 
undertaken by the relevant Native Title Group did not identify any cultural heritage sensitivities, therefore 
no impact is expected. Notwithstanding, cultural monitors shall be present when any further clearing is 
being undertaken. 

• Land use – the Proposal is entirely on unallocated crown land, the nearest pastoral lease is 70 km away, 
no impacts to the land use or land users are expected. 

• Visual impact – the Proposal is located in a remote area 70 km away from the nearest sensitive receptor 
(pastoral lease) and 140 km away from the nearest public access road being the Great Northern Highway. 
Due to temporary nature and remoteness of the Proposal, the visual impact is not expected. 

• Noise and light emissions are likely to be associated with equipment and vehicle operations (most of which 
are not unique to this Proposal). Due to remoteness of the Proposal, there are no sensitive receptors. The 
nearest populated locations are located at a sufficient distance from the Proposal area (more than 50 km) 
and therefore will not be impacted by noise or light pollution. 

• Traffic - during the Proposal there will be approximately 80-90 semi-trailer loads of equipment and support 
services moved into and out of the Proposal area. During ongoing operations an average of 4-5 trucks per 
week will deliver supplies and move additional equipment. Vehicle access to the site will be via the Great 
Northern Highway and the Dampier Downs Road that is a private road and is not used for vehicular access 
by the public, consequently, impacts to the road network are manageable and unlikely to be significant. 

• Social and economic benefits – even though the Proposal is a short-term, temporary activity, the Proposal 
may bring some social and economic benefits to the local community by sourcing local services in support 
of the Proposal such as repairing and maintaining the local access road and hospitality services primarily 
in Broome. Stakeholder feedback supports this conclusion. 

Based on the risk assessment against preliminary key Environmental Factors, the Proponent has assessed the 
potential environmental impacts to be Low and is confident that the Proposal can be adequately managed to 
meet its environmental objectives. The potential impacts associated with the Proposal are not considered to 
be significant given the existing condition and characteristics of the receiving environment (geology, 
hydrogeology, ecology and social), the Proposal is a temporary, short-term and low intensity activity, the 
proposed mitigation measures and management controls described in this document are well established 
through industry standards and practices and compliant with regulatory requirements. The residual impacts 
are not considered to be significant.  

The existing regulatory framework (Section 1.4) requires the proponent to obtain approvals for all aspects of 
the Proposal. These includes a Well Management Plan, Environment Plan (incl. Groundwater Monitoring Plan, 
Waste Management Plan, Site Remediation and Rehabilitation Plan etc.), Oil Spill Contingency Plan, Safety 
Management Plan, Emergency Response Plan and various permits, licences and agreements for the various 
stages of the Proposal.  
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DoW Department of Water 
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EPA Environmental Protection Authority (WA) 
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ESD Ecologically Sustainable Development 

GDE Groundwater Dependent Ecosystems 

GHG Greenhouse gas 

GL Giga Litres (1,000,000,000 Litres) 

GNH Great Northern Highway 

GSWA Geological Survey of Western Australia 

ha Hectare  

HDPE High Density Polyethylene 

HFS Hydraulic Fracture Stimulation 

HFS Regulations Petroleum and Geothermal Energy Resources (Hydraulic Fracturing) Regulations 2017 

HPA Heritage Protection Agreement 

ILUA Indigenous Land Use Agreement 

ISO International Standards Organisation 

kL Kilo Litre (1,000 Litres) 

KLC Kimberley Land Council 

kt Kilo tonnes 

KTLA Karajarri Traditional Lands Association– Registered Native Title Body Corporate 

LGS Lower Goldwyer Shale 

LoT Leak-off Test 

Ma Million years ago (geologic time) 
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MDGL Measured Depth (from) Ground Level 

ML Mega Litres (1,000,000 Litres) 

Mt Million tonnes (1,000,000,000 kilo grams) 

MDGL Measured Depth from Ground Level 

MDSS Measured Depth Sub Sea Level 

MMscf Million standard cubic feet 

MNES Matters of National Environmental Significance 

mS/m milliSiemens per metre 

MSDS Material Safety Data Sheet 

NAGDE National Atlas of Groundwater Dependent Ecosystems 

NATA National Association of Testing Authorities (Australia) 

NEPM National Environment Protection (Assessment of Site Contamination) Measure 

NGER Act National Greenhouse and Energy Reporting Act 2007 (Commonwealth) 

NOx Nitrogen Oxides 

NTA Native Title Act 1993 (Cth) 

OEPA Office of the Environmental Protection Authority (WA) 

OSCP Oil Spill Contingency Plan 

PAH Polycyclic Aromatic Hydrocarbons 

PBC Prescribed Body Corporate 

PDWSA Public Drinking Water Source Area 

PGER Act Petroleum and Geothermal Energy Resources Act 1967 (WA) 

PMST Protected Matters Search Tool 

PPE Personal Protective Equipment 

RIWI Act Rights in Water and Irrigation Act 1914 (WA) 

RMA Regulations Petroleum and Geothermal Energy Resources (Resource Management and Administration) 
Regulations 2015 

RMP Rehabilitation Management Plan  

RPE Respiratory Protective Equipment 

Safety Regulations Petroleum and Geothermal Energy Resources (Management of Safety) Regulations 2010 

SMP Safety Management Plan 

SOx Sulphur oxides  

t CO2-e Tonnes of carbon dioxide equivalent 

TD Total Depth 

TDS Total Dissolved Solids 

TEC Threatened Ecological Communities 

Theia Energy Theia Energy No.1 Pty Ltd (the Proponent) 

TVD True Vertical Depth 

TVDGL True Vertical Depth (from) Ground Level 

VOC Volatile Organic Carbon 

VSA Vegetation and Substrate Associations 

WA Western Australia 

WMP Well Management Plan 

WQPN Water Quality Protection Note  

WSF Water Storage Facility 
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1 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

This document has been prepared to support the referral of the Proposal to the Environmental Protection 
Authority (EPA) under section 38(1) of the Environmental Protection Act 1986 (EP Act) subject to s 2C(4)(c) of 
the Environmental Protection Regulations involving a Proposal of a Prescribed Class (ie. hydraulic fracturing). 
This document provides supporting information for the referral of a proposed stimulation program, as part of 
the Proponent’s exploration work program in the Great Sandy Desert, Exploration Permit 493 and provides 
information on the proposal characteristics, existing environment, potential environmental impacts and 
proposed environmental management commitments. 

This document has been prepared in accordance with Part IV Division 1 of the EP Act and the Environmental 
Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures 2016 and Procedures Manual 2020. 
In doing so the Proponent relied on the following EPA instructions and guidelines: 

• EPA’s Instructions and template: Defining the key proposal characteristics, April 2021 

• EPA’s Instructions How to prepare Environmental Review Document, March 2020  

• EPA’s Statement of Environmental principles, factors and objectives, April 2020 

• EPA’s Guideline – Terrestrial Environmental Quality, December 2016 

• EPA’s Guideline – Inland waters Environmental Quality, June 2018 

• EPA’s Guideline – Air Quality, December 2016 

• EPA’s Guideline – Greenhouse Gas Emissions, April 2020 

• EPA Environmental Factor Guideline – Social Surroundings, December 2016 

In accordance with s. 40(2)(b) of the EP Act, this document aims to provide sufficient information for the EPA 
to assess the Proposal at the referral stage. 

1.2 PROPONENT DETAILS 

This Proposal is submitted by Theia Energy No.1 Pty Ltd (Theia Energy). Theia Energy is a privately held 

company with 100% interest in exploration permit EP 493, which was granted under the Petroleum and 

Geothermal Energy Resources Act 1967 (PGER Act) in March 2015. 

Details of the proponent: 

Name of the proponent:   Theia Energy No.1 Pty Ltd 
ACN / ABN:   150 236 427 / 71 150 236 427 
Address:   Level 4, Suite 1, 85 South Perth Esplanade, South Perth WA 6151 
Postal address:   PO Box 939, South Perth, WA Australia 6951 

Key proponent contacts for the Proposal: 

Lana Volkova - Environmental Manager 
P: 9327 0100 
E: info@theiaenergy.com 

 

  

mailto:info@theiaenergy.com
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1.3 REQUIREMENT FOR REFERRAL UNDER EP ACT 

In accordance with this section 38(1) of the Environmental Protection Act 1986 (EP Act) and s 2C(4)(c) of the 
Environmental Protection Regulations involving a Proposal of a Prescribed Class (ie. hydraulic fracturing) Theia 
Energy refers its proposed exploration program involving the drilling of one vertical and one horizontal well 
with hydraulic fracture stimulation and flow testing of the Lower Goldwyer Shale (LGS) from the horizontal 
well. 

1.4 OTHER APPROVALS AND REGULATIONS 

A summary of legislation and applicable approvals relevant to the Proposal is provided in Table 1 below: 

Table 1: Summary of applicable approvals 

Aspects of 
the proposal 

Environmental 
Factor 

Type of approval 
Relevant legislation and 
regulatory Agency 

Civil works 
and drilling 
program  

Flora and 
Vegetation, 
Terrestrial 
Environmental 
Quality, 
Terrestrial Fauna 
Inland Waters 
Air quality 
GHG emissions 
Social 
Surroundings 

Environment Plan EP493-ENV-PLN-1001-1 
approved on 26 October 2018. The Plan 
includes the following management plans: 
- Native Vegetation and Flora 
- Soil  
- Weed, Pathogens and Pest  
- Fauna  
- Cultural Heritage  
- Air Pollution and GHG  
- Waste 
- Decommissioning, care and maintenance 
- Rehabilitation Management Plan  

PGER (Environment) Regulations 
2012, regulated by DMIRS 

Terrestrial 
Environmental 
Quality  
Inland Waters 

Oil Spill Contingency Plan. 
Approved 26 October 2018, Revised 13 
November 2019 

PGER (Environment) Regulations 
2012 and Guideline for the 
Development of an Onshore Oil 
Spill Contingency Plan 2016, 
regulated by DMIRS 

Human Health  Safety Management System and Emergency 
Response Plan, approved on 16 June 2017 

PGER Act, PGER (Management of 
Safety) Regulations 2010 and 
Occupational Safety and Health 
Regulations 2010, regulated by 
DMIRS 

Well design, 
completion 
and testing 

Terrestrial 
Environmental 
Quality 
Inland Waters 

Well Management Plan  PGER (Resource Management 
and Administration) Regulations 
2015 regulated by DMIRS 

Groundwater 
monitoring 

Inland Waters A site-specific Groundwater Monitoring 
Program EP493-ENV-PLN-1001-1-GWMP 
approved as part of the Environment Plan, 
Appendix 3 

PGER (Environment) Regulations 
2012 and Groundwater 
Monitoring in the Onshore 
Petroleum and Geothermal 
Industry Guideline 2016 
regulated by DMIRS 

Clearing of 
native 
vegetation  

Flora and 
Vegetation  
Terrestrial fauna 
(habitat)  

Exemption for petroleum exploration 
activities under Regulation 5, Item 24 of the 
Environmental Protection (Clearing of Native 
Vegetation) Regulations 2004 

Part V of the EP Act, regulated by 
DMIRS, Environment, Native 
Vegetation Clearing Division 

Land use 
(Native Title) 

Social 
Surroundings  

ILUA (Karajarri People) Aboriginal Heritage Act 1972, 
Department of Planning, Lands 
and Heritage (DPLH) 

Groundwater 
extraction 

Inland Waters 26D licence to construct water bore and 5C 
licence GWL179507(3) to extract 60 ML of 
water annually until 2029 

Rights in Water and Irrigation Act 
1914, DWER 
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Principal State Legislation Applicable to the Proposal 

Environmental Protection Act 1986 Part V (Clearing of Native Vegetation) and Environmental Protection 

(Clearing of Native Vegetation) Regulations 2004 

Granting and administration of clearing permits is regulated under Part IV Division 3 of the EP Act managed 
under the Environmental Protection (Clearing of Native Vegetation) Regulations 2004. DMIRS regulate clearing 
permits in the petroleum industry and management of clearing permits for this Proposal. 

Vegetation clearing associated with petroleum exploration activities carried out under the PGER Act is exempt 
from a clearing permit in two cases: 

1. Schedule 6 exemptions, Cause 2 - Assessment by the Environmental Protection Authority. This 
exemption applies to clearing assessed under section 40 as part of a proposal referred under section 
38 of Part IV of the EP Act. The clearing must be in accordance with the implementation agreement or 
decision.  

2. Regulation 5, Item 20, Part V of the EP Act - Vegetation clearing associated with petroleum exploration 
activities carried out under the authority under the PGER Act is exempt from a clearing permit provided 
the clearing occurs outside of the Environmentally Sensitive Areas (ESAs). 

DMIRS Native Vegetation Clearing Permit Division advised that the Proponent is eligible for an exemption 
under Regulation 5, Item 20, Part V of the EP Act as the proposed clearing is outside of any declared ESAs. 

Petroleum and Geothermal Energy Resources Act 1967 

All onshore exploration and production activities are administered by DMIRS and subject to: 

• PGER Act 1967 (PGER Act) 

• PGER (Environment) Regulations 2012 (Environment Regulations) 

• PGER (Management of Safety) Regulations 2010 (Safety Regulations) 

• PGER (Resource Management and Administration) Regulations 2015 (RMA Regulations) 

• PGER (Hydraulic Fracturing) Regulations 2017 (HFS Regulations) 

Under the PGER Act, a petroleum exploration permit is granted and maintained subject to a minimum agreed 
work program to ensure that the full assessment of the petroleum potential of the permit is undertaken by 
the permit holder in a timely and efficient manner. 

Under the PGER Act and subordinate Environment Regulations, a permit holder is required to prepare an 
Environment Plan (EP) and once approved by DMIRS, implement the plan for the proposed activity. The 
Environment Regulations require that any petroleum activity be carried out in a manner consistent with the 
principles of ecologically sustainable development (ESD) and in accordance with an EP that: 

• demonstrates the environmental impacts and risks of the activity will be reduced to As Low as Reasonably 
Practicable (ALARP); 

• has appropriate environmental performance objectives and environmental performance standards; 

• has appropriate measurement criteria for determining whether objectives and standards have been met; 
and 

• provides a risk-based management framework for the necessary onshore exploration and production of 
petroleum resources. 

The EP describes environmental aspects and impacts, environmental objectives and management strategies 
and how identified impacts will be reduced to ALARP. The EP regime requires a proponent to undertake 
rigorous environmental impact assessment for all aspects associated with the Proposal. 

Under the RMA Regulations, a permit holder is required to prepare a Well Management Plan (WMP) that 
describes all matters relating to the planning, design, construction and management of a well throughout its 
life cycle including decommissioning. The WMP provides specific well objectives and specifies management 
controls to be introduced to reduce risks and impacts of petroleum drilling to a level which is ALARP. The WMP 
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must be accepted by DMIRS and will stipulate reporting requirements to demonstrate compliance on an 
ongoing basis. 

Under the Safety Regulations a permit holder is required to prepare a Safety Management Plan (SMP) 
describing the Safety Management System (SMS) in place for the activity. The SMP must be accepted by DMIRS 
prior to any activities commencing. The SMS comprises the health and safety requirements and systems for 
the Proponent’s personnel, contractors and sub-contractors whilst working in the Canning Basin. The SMP 
describes how the SMS delivers project-specific health and safety management requirements, how risks and 
hazards are managed on-site, project-specific roles and responsibilities and how incidents are managed and 
reported. The SMS serves to reduce risks and impacts associated with personnel health and safety to a level 
that is ALARP. 

The Safety Regulations require an Emergency Response Plan (ERP) that details the emergency response 
arrangements and contains contact details for emergency services to support field personnel in any 
emergency, including environmental emergencies such as spills and/or fire. 

The Proposal complies with the HFS Regulations in that the well will be located within an existing petroleum 
authority area that was in force on 26 November 2018 (s 3A) and is not within 2,000 m of a public drinking 
water source area (PDWSA) or any other area as defined in s 4 of the HFS Regulations. 

Rights in Water and Irrigation Act 1914 

The Rights in Water and Irrigation Act 1914 (RIWI Act) provides for allocation, use, control, protection, 
management and administration of water resources, including extraction of groundwater. The Act is 
administered by the Department of Water and Environmental Regulations (DWER). DWER takes a risk-based 
approach and considers, among other things, the quantity of water available, whether the action would 
prejudice other current and future needs for water, and the potential risk of surface or groundwater 
contamination. 

The Proponent holds a 5C licence GWL179507(3) to take groundwater with allocation of 60ML/year. A water 
bore was drilled on the permit in 2015 by Kimberley Water Pty Ltd in accordance with the Proponent’s Licence 
to Construct a Well granted under Section 26D of the RIWI Act. 

Scientific Inquiries into Hydraulic Fracture Stimulation 

Hydraulic Fracture Stimulation has been the subject of a significant number of independent scientific inquiries 
internationally and in Australia. Fourteen inquiries have been conducted in Australia7 of which two inquiries 
were held in Western Australia. 

On 5 September 2017, the Western Australian Government announced an independent scientific panel inquiry 
into hydraulic fracture stimulation in Western Australia and appointed an independent Panel of experts, under 
s 25 of the EP Act, to report on the potential impacts arising from the implementation of hydraulic fracture 
stimulation on the onshore environment of Western Australia, outside of the Perth metropolitan, Peel and 
South-West regions. 

On 12 September 2018, the Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in 
Western Australia handed its Report to the Western Australian Government, fulfilling its Terms of Reference. 
On 27 November 2018, the Report and Appendices were published on this website coinciding with the WA 
Government announcement of its intention to lift the moratorium on HFS for existing petroleum titles. A key 
finding of the inquiry stated that, ‘Overall, the findings support a broad conclusion that the international 
standards for the design, construction and operation of an individual petroleum well (incorporating hydraulic 
fracture stimulation) if properly executed and located, generally limit risks to the environment and people to 
a low level.’8 To further reduce risks, respond to community concerns and impose stricter regulation on HFS 
activities, the report offered 44 recommendations aimed at government departments, regulators and HFS 
proponents. 

 
7 https://frackinginquiry.wa.gov.au/other-inquiries  

8 Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in Western Australia: Final Report to the Western Australian Government (September 2018) p 48 

https://frackinginquiry.wa.gov.au/other-inquiries
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The Proponent has reviewed all recommendations and considered their application with respect to the 
Proposal. A summary is provided in Attachment 1. 

Code of Practice 

In July 2019, the WA Government released an implementation9 plan to give effect to its announcements in 
relation to HFS on 27 November 2018. Action 11 of the plan provides for the implementation of an enforceable 
Code of Practice to implement the intent of the inquiry recommendations for a code that defines and 
prescribes minimum standards for onshore exploration and production proposals involving hydraulic 
fracturing. At the time of this submission there has been no guidance from WA Government about the contents 
of the Code of Practice which was planned to be implemented by December 2020 well before the 
implementation of this Proposal. 

The Proponent will comply with the WA Code of Practice or equivalent once implemented and given effect 
under the PGER Act or in its absence comply with current Western Australian legislation, accepted project 
plans and generally accepted industry standards and good oilfield practice as referenced in project plans. 

1.5 APPROVAL HISTORY 

The proposed exploration well will be located within an existing well site which was prepared in July 2015 in 
accordance with approved Environment Plan (STP-EPA-0055, Rev.4) for Theia-1 (DMIRS, 15 April 2015). The 
Theia-1 well was decommissioned by the Proponent and the site was retained for future exploration activities. 

In November 2016 the Proponent submitted an Environment Plan EP493-ENV-PLN-1001-1 for the site 
preparation, drilling and the site care and maintenance. The Plan was prepared in accordance with the 
Environment Regulations and the Guidelines for the Development of Petroleum and Geothermal Environment 
Plans in WA published by DMIRS in November 2016. In May 2017, the EP was accepted by DMIRS. 

On 16 June 2017 the Proponent’s Health and Safety Management Plan (GT0156-HSMP) Revision 5 and 
Emergency Response Plan (GT0156-ERP) Revision 7 were approved by DMIRS pursuant to Regulation 36 of the 
Petroleum and Geothermal Energy Resources (Management of Safety) Regulation 2010. 

Given that the Proponent has an existing approval in place for the site preparation and drilling activities, the 
Proponent will prepare an additional EP which will cover HFS activities concurrent with the EPA assessment 
process, taking into consideration any requirements that may arise from the EPA assessment.  

There are no Environmentally Sensitive Areas (ESAs) within the Proposal area that would trigger other 
requirements of s 38 of the EP Act referral. 

  

 
9 https://www.hydraulicfracturing.wa.gov.au/implementation-plan/ 

 

https://www.hydraulicfracturing.wa.gov.au/implementation-plan/
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2 THE PROPOSAL 

2.1 PROPOSAL OVERVIEW AND LOCATION 

To fulfill Permit Year 3 work program commitments on petroleum Exploration Permit EP 493 in the Canning 
Basin, Western Australia, the Proponent proposes to drill one vertical (Theia-2V) and one horizontal (Theia-
3H) exploration well and undertake hydraulic fracture stimulation (HFS) and carry out flow testing of the LGS 
from Theia-3H. 

The Proposal is located within EP 493, in the Great Sandy Desert, approximately 150 km southeast of Broome 
on Unallocated Crown Land. The Proposal is located within the Karajarri Native Title Determination Area. The 
Proposal is supported by Traditional Landowner (Karajarri People) as formalised in an Indigenous Land Use 
Agreement (ILUA). 

The Proposal requires the following key components: well site (the same wellsite from which Theia-1 was 
drilled in 2015 albeit increased in size) where the exploration wells will be drilled and to undertake HFS and 
production testing, temporary water storage infrastructure, short-term groundwater extraction and upgrade 
of the existing road and access tracks.  

The Proposal’s footprint is 6 hectares (including current disturbance of 2 ha) within a development envelope 
of 14.0 ha. The vertical exploration well will be drilled to a maximum vertical depth of 2,900 m and the 
horizontal well will be drilled to maximum vertical depth of 1,700m and a maximum lateral length within the 
LGS of 1,500 m. 

The Proposal boundary or a development envelope for this referral has been defined in accordance with EPA 
instructions on how to define the key characteristics of a proposal. The development envelope is defined as 
the boundaries of the maximum proposed disturbance associated with the Proposal and confined to the access 
track, camp and the well site.  

The coordinates of the well location are provided in Table 2 and shown in 2. The final well locations will be 
determined within a 100 m radius of the Theia-1 location. 

The coordinates of the development envelop are provided in Table 3 and shown in Figure 3.  

Table 2: Coordinates of indicative location of Theia-2V and Theia-3H exploration wells  

Coordinates Theia-2V & Theia-3H wells  

Latitude WGS84 18° 54’ 01.82” S 

Longitude WGS84 123° 17’ 35.85” E 

 

Table 3: Coordinates of the Development Envelope  

ID Latitude Longitude 

1 18° 52’ 37” S 123° 17’ 32” E 

2 18° 52’ 37” S 123° 17’ 32” E 

3 18° 53’ 56” S 123° 17’ 38” E 

4 18° 53’ 58” S 123° 17’ 40” E 

5 18° 54’ 06” S 123° 17’ 41” E 

6 18° 54’ 06” S 123° 17’ 31” E 

7 18° 53’ 58” S 123° 17’ 31” E 

8 18° 53’ 55” S 123° 17’ 37” E 

9 18° 53’ 55” S 123° 17’ 34” E 

10 18° 53’ 50” S 123° 17’ 34” E 

11 18° 53’ 50” S 123° 17’ 36” E 

2.2 PROPOSAL ALTERNATIVES  

In 2015 the Proponent drilled the first exploration well (Theia-1) based on rigorous geological assessment of 
the Permit area, existing 2D seismic data and offset wells. The Theia-1 exploration well confirmed that the LGS 
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has mature hydrocarbons with commercial potential albeit that further confirmation of commercial potential 
is required by demonstrating flow of hydrocarbons to surface. 

The objective of the vertical exploration well is to obtain data to plan and execute the drilling and HFS of the 
LGS and to confirm hydrocarbon presence in the Nambeet formation. The horizontal exploration well and the 
subsequent stimulation program and production test is to assess the economic viability of the target formation 
and will rely on data obtained from the Theia-2V to refine the orientation of the horizontal well and maximise 
the effectiveness of the HFS program.  

The Proponent’s geological, geophysical (G&G), environmental experts and external drilling and well 
completion experts have reviewed alternative programs: 

• Option 1: four wells were initially designed for production testing with four well locations being identified 
as suitable. On-ground ecological and cultural heritage surveys were carried out on all four locations. 

• Option 2: drill one vertical well and one horizontal well with hydraulic fracture stimulation and test of the 
LGS 

To reduce environmental impacts and meet the Proponent’s permit commitments, it is considered that the 
current Proposal, consistent with Option 2, represents the optimal way forward to achieve the objective of the 
exploration program. The Proposal will provide certainty whether further exploration activity is warranted and 
will provide valuable information for future development planning. 

Commercial, technical and environmental reviews have concluded that: 

• Taking no action breaches compliance with EP 493 minimum exploration work commitments and will 
consequently lead to withdrawal of the permit by DMIRS. 

• The Proposal itself achieves the objectives of the proponent’s exploration program in a manner that 
reduces risks and impacts to a level that is ALARP: 

o Stimulation and testing of an exploration well is the lowest risk and impact alternative in 
demonstrating the effectiveness of HFS treatment (currently the only viable technology to extract 
petroleum from extremely tight source rocks) and demonstrating flow potential to surface while 
verifying fluid properties and pressures of the fluids in the LGS. 

o The wells will be drilled from the same well site as Theia-1 drilled in 2015. This eliminates any geological 
uncertainties with respect to drilling through the overburden and down into the Willara Formation 
through the LGS. It also reduces requirements for further clearing of vegetation. The proposed 
extension does not interact with environmental or cultural heritage sensitives. 

• The Proposal complies with the HFS Regulations and the HFS scientific inquiry recommendations in that 
the wells will be located within an existing petroleum authority area that was in force on 26 November 
2018 (s 3A) and is not within 2,000 m of a public drinking water source area (PDWSA) or any other area as 
defined in s 4 of the HFS Regulations. 

• A recent Inquiry into hydraulic fracture stimulation in Western Australia under s 25 of the EP Act concluded 
that: ‘Overall, the findings support a broad conclusion that the international standards for the design, 
construction and operation of an individual petroleum well (incorporating hydraulic fracture stimulation) if 
properly executed and located, generally limit risks to the environment and people to a low level.’10 No 
other technologies such as nitrogen or foam fracturing were considered as viable alternatives. 

• The proponent has the expertise and suitably competent and qualified personnel to execute the Proposal 
with due diligence, care and skill in accordance with industry standards applicable to the Proposal. The 
Proposal will require various plans (including but not limited to the WMP, SMP, EP, ERP etc.) to be 
approved by the Administering Authority, in this case being DMIRS. 

Therefore, the Proposal has been optimised to achieve the following objectives: 

 
10 Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in Western Australia: Final Report to the Western Australian Government (September 2018) p 48 
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• Reduce environmental impacts by utilising existing previously cleared well site and associated facilities 
(camp, access road and access tracks); 

• Avoid cultural heritage impacts by re-using a previously disturbed site instead of disturbing a new site; 

• Reduce geological and drilling risks by drilling in close proximity to Theia-1; 

• Reduce environmental risks by hydraulic fracture stimulation of one well thereby minimising the volume 
of the HFS program (as compared to four wells HFS program) in terms of water extraction requirements, 
wastewater management and produced fluids flared during testing. 

The Proponent is of the view that significant steps have been taken to minimise the impact of the proposed 
exploration program and select the best combination of methodology and techniques. 

The Proposal is the most appropriate option to reduce environmental impacts to ALARP. The Proponent has 
not identified an equally efficient and effective alternative to the Proposal that would meet current exploration 
objectives. 

2.3 PROPOSAL TIMING 

The Proponent is planning to commence the Proposal in Q1 2023, providing that all necessary approvals are 
granted, otherwise the Proposal will be executed anytime prior to Year 6 of the exploration permit EP493 
which expires in March 2026, unless otherwise extended by the designated authority (DMIRS). 

In total the Proposal is expected to take approximately 9 months to complete and may be executed during two 
consecutive dry seasons (between March and December). It is expected that the HFS program itself will be 
conducted over a few days and production flow-test will continue for thirty (30) up to ninety (90) days.  

2.4 PROPOSAL DESCRIPTION 

The Proposal is located within exploration permit EP 493, in the locality of Gingerah in the Shire of Broome, 
Western Australia, approximately 150 km in a straight-line south-east of the town of Broome. The land use is 
Unallocated Crown Land. Figure 1 illustrates the regional location of the Proponent’s exploration permit EP 493 
and includes local and regional context information. 

The proponent has identified prospective unconventional resources held within Ordovician source rocks of the 
LGS and potentially the Nambeet Formation on the Broome Platform of the onshore part of the Canning Basin. 
The proponent was awarded EP 493 on 1 March 2015 and since drilled an exploration well, Theia-1 in 2015. 
That well confirmed the presence of mature source rocks with significant oil and gas development potential. 
Further exploration is required to ascertain whether commerciality of the resource can be achieved by 
demonstrating the effectiveness of HFS and achieving a free flow of hydrocarbons to surface. 

The Proposal requires the following key elements: 

• prepare well site, camp and access tracks 

• drill one vertical well to Total Depth (TD) up to 2,900 m and one horizontal well to a total measured depth 
(along the wellbore) of 3,000 m 

• HFS program and production flow test 

• Site care and maintenance or site closure and rehabilitation. 

The Proposal will utilise the existing Theia-1 well site. The Theia-1 well site itself (120 m by 120 m) and camp 
site (60 m by 60 m) remain cleared of vegetation. The Theia-1 well site will be extended to 220 m by 220 m to 
enable positioning of a drilling rig and associated equipment to execute the Proposal. 

Access to the Proposal is via the Great Northern Highway and the Dampier Downs Road. Figure 2 illustrates a 
development envelope and disturbance footprint of the Proposal and Figure 3 provides a conceptual layout of 
the Proposal. 

The Proposal includes hydraulic fracture stimulation of the LGS and 90-day production flow-test.  

The data acquired will be used to make decisions whether further exploration activity is warranted and, if so, 
what subsequent exploration activities will be required to determine the commercial viability and likely 
impacts of development of the resource. 
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Figure 1: Regional Location 
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Figure 2: Proposal Footprint and Development Envelope 
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Figure 2-1: Coordinates of the Proposal 
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Figure 3: Conceptual layout of the Proposal 
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2.4.1 OPERATIONAL DETAILS 

The key elements of the Proposal include: 

• Prepare well site, camp and access tracks 

• Drill one vertical well (Theia-2V) and one horizontal well (Theia-3H) 

• Theia-3H HFS program and production flow test 

• Site care and maintenance 

These key elements of the Proposal are described below. 

2.4.2 SITE PREPARATION  

Proposed clearing and civil works 

The existing well site Theia-1 requires an extension from 120 m x 120 m to 220 m to 220 m, refer to Figure 2: . 
The additional area includes an allowance for a 10 m fire break and areas to cater for soil stockpiling. 

The camp site will be extended from a 60 m x 60 m footprint to 60 m x 120 m to accommodate the larger 
workforce required for the Proposal. 

In addition, two new access tracks to the well site will be constructed from the existing access road to provide 
improved vehicular access/egress. These will be 5 m wide running surface with a cleared shoulder of 2 m each 
side. The length of each new access track section will be approximately 120 m and 150 m respectively. All 
vehicles and equipment movement will be restricted to the designated tracks to avoid the potential for “off 
road” driving which could impact vegetation or isolated trees. As a result, only relatively minor civil works will 
be required for the Proposal.  

In support of the well site extension and associated civil works, a scouting visit to the well site including an on-
ground ecological (flora/fauna) survey and Cultural Heritage survey were carried out in late November - early 
December 2016. No environmental sensitivities including ESAs, DRF, TEC/PEC were identified during the 
ecological survey. The ecological report is provided as Attachment 5. There were no uncertainties in identifying 
environmental values, the results of the ecological survey were predictable as the Proposal area had been 
investigated previously by RPS. 

The following civil works will be undertaken to prepare the site: 

- Clearing of native vegetation to extend the well site, camp and access track 
- Excavation of the cellar 
- Excavation of the flare pit  
- Construction of water storage facilities (turkey nest, mud sumps and flowback water storage facilities)  
- Grading and levelling of well site to accommodate the drill rig 
- Access track and firebreaks upgrade 
- Vehicle hygiene station and helicopter emergency landing area upgrade.  

The site preparation scope of works and approved clearing are summarised in Table 4. 

Table 4: Site Preparation Activities 

Civil Works Element 
Dimensions 

(m) 
Proposed clearance 

(ha) 

Camp site    

Grade and compact existing site and upgrade existing firebreak around the 
camp (if required) 

60 x 60  - 

Clear vegetation, grade and compact the camp site extension and firebreak 60 x 60  0.36  

Allocate area for discharge of treated greywater and erect signage  60 x30  - 

Well site    

Grade and compact existing site, upgrade existing firebreak (if required) 
Allow maximum 100mm fall from the edge of the drill pad to the outer 
perimeter of the site to allow natural drainage away from the rig. 
Use local sheeting material (gravel) from designated local gravel sites. 

120 x 120  - 

Clear vegetation, grade and compact the well site extension and firebreak. 220 x 220 3.4  
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Civil Works Element 
Dimensions 

(m) 
Proposed clearance 

(ha) 

Store cleared vegetation in separate stockpiles within the site perimeter. 
Remove topsoil to a depth of 300 mm. 
Stockpile the topsoil to maximum height of 2 m to minimise stockpile wind 

erosion and maximise preservation of seeds and organic matter. 
Excavate water holding pond (turkey nest). 
Create bunding around the turkey nest 0.5m above ground using subsoil. 
Line the turkey nest and overlap the bunding with HDPE 0.75mm Enviroliner. 
Install fauna egress aids - hessian matting, rope, cargo netting (or other 
suitable material). 
Fence the turkey nest with feral ringlock mesh and attach small animal mesh to 
the base of the fence. 

 
30 x 40 x 2.5 

(d) 

- 

Excavate 2 sumps. 
Create bunding around the sump 0.5m above ground using subsoil. 
Line the sump and overlap the bunding with HDPE 0.75mm Enviroliner. 
Install fauna egress aids - hessian matting, rope, cargo netting (or other 
suitable material). 
Fence the sump with feral ring-lock mesh and attach small animal mesh to the 
base of the fence. 

 
35 x 40 x 2.5 

(d) 
35 x 20 x 2.5 

(d) 

- 

Excavate 2 flowback water storage facilities. 
Create bunding around the sump 0.5m above ground using subsoil. 
Line the sump and overlap the bunding with HDPE 0.75mm Enviroliner. 
Install fauna egress aids - hessian matting, rope, cargo netting (or other 
suitable material). 
Fence the sump with feral ring-lock mesh and attach small animal mesh to the 
base of the fence. 

40 x 40 x 2.5 
(d) 

40 x 40 x 2.5 
(d) 

 

 

Excavate cellar 
1.4 x 3.6 x 2.2 

(d) 
- 

Excavate flare pit: 
The flare pit to be 45m from well, with earth walls on 3 sides and a firebreak 
around the flare pit.  

 
10 x 30 

- 

Stockpile excess subsoil behind the sump and turkey nest within the firebreak 
perimeter. The size of stockpiles will not exceed a maximum height of 2m and 
a maximum 2:1 batter slope to minimise erosion and preserve biological and 
chemical integrity. 

Max. H 2m 
with 2:1 

batter slope 

- 

Access track    

Construct two new access tracks from existing access road. 
Curvature of new road to be suitable for B-double trailer. 
5m running surface with 2m shoulder cleared on each side. 

120 x 7 
150 x 7 

0.24 

Other   

Upgrade existing vehicle hygiene station (light grading). 
Use 1mm VFPE liner as ground cover. 

50 x 30 - 

Prepare emergency helicopter landing area by trimming vegetation to 1m 
above ground (trimming only required). 

35 (diam.) - 
 

TOTAL PROPOSED CLEARING  4.0 

The following equipment may be used during the civil works: 

- Grader 
- Dozer  
- Water cart  
- Roller/6-Wheel Tipper & Float 
- Excavator 
- Light vehicles 

To access the site, the existing access road from the Dampier Downs Road will be used. The well location and 
accommodation areas are shown in Figure 3. A scout of the access track to the drill site was conducted in early 
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September 2019 and in October 2021. The access track is in relatively good condition, camp site and well site 
areas are in good condition with little regrowth. 

Drainage was previously established for the existing access track as part of previously approved site works for 
the Theia-1 well site. During subgrade construction of the well site and camp, no more than 100 mm slope/fall 
from the edge of the footprint area to the outer extremities of the well site will be considered to allow natural 
drainage. The footprint area level tolerances will be no more than +/ -20 mm and any significant ponding which 
does occur on-site will be repaired. 

The works will be undertaken during the dry season. The area is low lying and flat with dense vegetation on 
the edges of the cleared areas. As a result of this and the proposed civil works as outlined above, minimal 
erosion is expected. 

The highest rainfall recorded during the dry season does not exceed 110 mm per month (BOM 2017) and the 
Proposal area is relatively flat with only a slight fall towards the bunded perimeter. In addition, there is an 
absence of localised drainage channels within the Proposal area (ie. the limited surface flow occurring within 
the area suggests that water will percolate through the sands rather than move away along drainage channels). 
Water will be contained within the site and will either percolate through the sands or evaporate. The proposed 
stormwater management is considered adequate to avoid impacts from unexpected dry season rainfall events. 
In event of unexpected dry season rainfall, the stormwater will flow naturally toward the outer perimeter of 
the well site and then percolate through the soils or evaporate without leaving the site.  

If required, dust suppression will be considered during civil works using water sourced from the on-site bore 
or provided by the civil contractor.  Gravel will be sourced from the existing gravel pits used for Theia-1. 

An established weeds hygiene station is located at the intersection of the access track and the Dampier Downs 
Road, which consists of an area approximately 50 m x 30 m. All vehicles and equipment arriving on-site will be 
required to undergo a weed and pest management process, which stipulates that all vehicles and equipment 
shall be inspected and cleaned to remove all biological contaminants prior to accessing the site. Vehicles must 
be brushed in the vehicle quarantine area prior to entering the well site compound. 

Camp 

The camp site is adjacent to the access track and located approximately 220 m north from the existing well 
pad. The camp will, on average, accommodate 45 field personnel, with around 50 staff on-site during peak 
periods. The position of the camp is such that personnel can evacuate the camp without the need to cross the 
well site. 

The camp site size will be approximately 100 m × 50 m, surrounded by a 10m firebreak. An approximate 60 m 
x 30 m area adjacent to the camp will be designated for beneficial re-use (irrigation) of greywater and treated 
effluent produced from an on-site wastewater treatment unit. Facilities at the camp will consist of: 

• kitchen and mess facility 
• accommodation buildings 
• recreation building 
• office / first aid / dry goods store 
• ablution / laundry block 
• power generation unit  
• diesel fuel storage, consisting of self-bunded tanks   
• parking area for light vehicles  
• on-site wastewater treatment unit (e.g. aerobic treatment unit) 

Well site  

The Proponent will extend the existing well site to 220 m x 220 m, which includes an allowance for a 10 m fire 
break. The resulting total area of the well site (including fire breaks) will be approximately 4.8 ha, with the 
additional proposed clearing being limited to 3.4 ha. 

The well site will include the following elements:  
• Cellar pit to accommodate casing and drilling accessories  
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• Water storage facilities (turkey nest, mud sumps and flowback water storage) 
• Flare pit  
• Workshop area and office space 
• Toilet block and sewage holding tank 
• Parking area for light vehicles, trucks and trailers  
• Fuel and chemical storage areas 

The cellar will be approximately 1.4 m x 3.6 m wide and 2.2 m deep for the location of the wellhead and 
conductor.  The cellar will be made of steel plate with an overflow line to the mud sump. The overflow line will 
consist of a length of 244 mm casing installed into the side of the cellar.  

On-site fuel storage tank will have maximum capacity of 65 kL. The tank is double walled/self-bunded and shall 
be built in accordance with AS:1940 standards.  

The designated chemical storage area to store dry and liquid chemicals will be covered by a very flexible 
polyethylene (VFPE) liner.  Liquid chemicals will be stored within bunded areas consisting of collapsible bunds 
manufactured from 1350gsm PVC, capable of holding 110% of the capacity of the chemicals being stored. 

The well site toilet block will be connected to 1 x 7 kL black water storage tank (maximum size). This is a pump-
out system which collects and stores waste from toilets. The tank will be pumped out at a regular basis with 
the waste to be disposed at licensed waste facility in Broome. The tank will be removed during demobilisation.  

There will be two or three office units and two or three accommodation units for approximately eight persons 
at the well site, in addition to toilet facilities. These sleeper units are for key personnel who may be required 
for immediate response to emergencies or to oversee critical operations. There will be no cooking facilities at 
the well site and meals will be delivered to the site crib room from the main camp. 

Following completion of drilling, HFS and testing, the well site, camp and access tracks will be retained for 
subsequent exploration work. 

Water storage facilities 

The turkey nest has been designed to ensure that a sufficient volume of water can be held on-site for the 
subsequent operations without the need for refilling during operations. The turkey nest will be approximately 
30 m x 40 m x 2.5 m including an earth bund at least 0.5 m in height constructed from the excavated subsoil 
material. The turkey nest will be lined with High Density Polyethylene (HDPE) plastic liner.  During the drilling, 
the turkey nest will be used to contain fresh water from the water bore and as a contingency measure to 
receive flowback water from HFS. The turkey nest has been designed with total capacity of 2,000 m3 that 
increases to 2,600 m3 factoring in the 0.5 m raised bund edge that provides an additional 600 m3 volume. 

The mud sumps will receive cuttings and residual drilling mud during the drilling. The sumps will be 
approximately 35 m x 40 m x 2.5 m and 35 m x 20 m x 2.5 m including an earth bund at least 0.5m in height 
constructed from the excavated subsoil material. The mud sumps will be lined with the same liner as the 
turkey’s nest. An overflow line will be installed at ground level between the sumps and set into the raised earth 
bunds. The mud sumps have been designed with combined capacity of 3,500 m3 that increases to 
approximately 4,500 m3 factoring in the 0.5 m raised bund edge that gives an additional 1,050 m3 volume to 
hold all the cuttings (approximately 2,000 m3) and residual drilling fluid (approximately 1,200 m3) generated 
during drilling operations and to have sufficient capacity to hold water from a rainfall event and an allowance 
for freeboard. 

Flowback water storage facilities (WSF) have been designed to provide a total storage capacity of 7,900 m3 to 
contain flowback water and have further allowance for significant rainfall events. Two ponds will be excavated 
each will be approximately 40 m x 40 m x 2.5 m including an earth bund at least 0.5 m from ground level. The 
WSF will be lined with HDPE plastic liner.  An overflow line will be installed at ground level between the WSF 
and set into the raised earth bunds to allow overflow in case of significant rainfall events. 
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2.4.3 DRILLING  

Once the well site is prepared and the drilling rig, ancillary services, personnel and supplies are mobilised, all 
activities associated with drilling occur on the well site. Water-based drilling mud will be used to drill the wells. 
The key stages of the drilling operations include: 

• Mobilise drilling rig and drilling services. 

• Drill, set and cement 508 mm (20”) conductors at ~30 m below ground level for Theia-2V and Theia-3H. 

• Rig up on Theia-2V location. 

• Drill 445mm (17½”) hole vertically to ~865 m MDGL in the Carribudy Formation. 

• Run and cement 340 mm (13⅜”) casing. 

• Nipple up and test BOP’s. 

• Drill out shoe and conduct LOT with 216 mm (8½”) BHA. 

• Drill 216 mm (8½”) hole vertically to basement (~ 2,900m MDGL). 

• Conduct electric logging and sidewall coring. 

• Conduct DFITs in LGS and Nambeet Formation. 

• Conduct electric temperature and tracer logging. 

• Contingent: Run and cement 140mm (5½”) casing. 

• Suspend well for future activities. 

• Move Rig to Theia-3H well location. 

• Drill 445 mm (17½”) hole vertically and run and cement 340 mm (13⅜”) casing. 

• Kick off well in 311 mm (12¼”) hole just below the 340 mm (13⅜”) casing shoe. 

• Drill 311 mm (12¼”) intermediate hole, landing horizontal in the LGS at 2010 mMDGL (1550 mTVDGL). 

• Run and cement 244 mm (9⅝”) casing. 

• BOP pressure test. 

• Drill out shoe and rat hole with 216 mm (8½”) BHA. 

• Geosteer 216 mm (8½”) hole horizontally to 2,610 mMDGL (1550mTVDGL). 

• Run and cement 140 mm (5½”) casing. 

• Suspend well for subsequent activities. 

• Release rig and services. 

The conceptual design of the wells is shown in Figure 4: 
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Figure 4: Well Design Theia-2 Vertical and Theia-3 Horizontal  
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Casing and cementing 

Casing for the well was designed fabricated and tested to meet API Specification 5CT/ISO 11960 for Casing and 
Tubing. The casing is designed and tested to withstand the anticipated HFS pressure, hydrocarbon production 
pressures and geological conditions. Prior to drilling the casing will be tested by an accredited inspection 
service provider to ensure integrity, performance, quality and consistency as required for the anticipated 
operating conditions. 

The casing selected for the proposed well exceeds all safety requirements to ensure adequate design safety 
margins. The 140 mm (5½”) production casing meets all requirements for the hydraulic stimulation operation. 
Table 5 below provides casing details. 

Table 5: Casing design 

Casing OD Depth Weight Grade Connection Burst Pressure Collapse Pressure 
Tensile 

Strength 

(mm) (inch) (m MDGL) (kg/m) (lb/ft)   (kPa) (psi) (kPa) (psi) (MT) (klbf) 

508 20” ~30 140.2 94 K-55 Buttress       

340 13⅜” 865 101.4 68 L-80 Buttress 34612 5020 15582 2260 706 1556 

140 5½” 2800 34.3 23 P-110 Premium 100112 14520 100250 14540 331 729 

 

Casing OD 
Max. Internal Pressure 

(min SF = 1.1) 
Max. External Pressure 

(min SF = 1.0) 
Max. Tensile Load 

(min SF = 1.6) 

(mm) (inch) (kPa) (psi) SF (kPa) (psi) SF (MT) (klbf) SF 

340 13⅜” 24536 3561 1.41 6730 977 2.31 267 589 2.64 

140 5½” 69866 10140 1.43 16881 2450 6.67 125 275 2.65 

After the casing has been run into the wellbore, it will be cemented in place. The purpose of cement is to 
provide a robust structure to keep the casing firmly anchored to the wellbore and provide zonal isolation 
between different formations, including full isolation of groundwater-bearing formations. Cement is a key 
component in maintaining well integrity throughout the life of the well and forms part of the corrosion 
protection for the casing. Cement composition, testing and placement is subject to industry standards, 
specifications and recommended practices that will be adopted by the proponent as previously mentioned. 
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Robust cementing of casing is accomplished by pumping the cement down the inside of the casing and 
circulating it back up the outside of the casing which is being held in place centrally in the borehole by the 
correct placement of casing centralizers.  

The following cement practices will be in place to ensure that isolation is achieved and that the cement is 
adequate to withstand the anticipated HFS pressures:  

• Geological conditions and formation characteristics are known, drilling fluid is selected based on previous 
exploration well data. 

• Casing centralizers are fitted to the casing in accordance with design specifications. 

• Cement will be tested prior to and during cementing operations. Slurry density, thickening time, fluid loss 
control, free fluid, fluid compatibility, expansion or shrinkage of set cement, mechanical properties will be 
measured to ensure cement is fit for site specific geologic conditions and compatibility with other fluids. 

• Equipment will be tested prior to cementing operations to ensure proper mixing, blending and pumping 
of the cement in the field. 

Zonal isolation 

Placement of the cement completely around the casing and at the proper height above the bottom of the 
drilled hole (cement top) is one of the primary factors in achieving successful zone isolation and integrity. Good 
isolation requires complete annular filling and tight cement interfaces with the formation and casing. 

Complete displacement of drilling fluid by cement and good bonding of the cement interfaces between the 
drilled hole and the casing immediately above the hydrocarbon formation are key parts of well integrity and 
seal integrity. The absence of voids and good bonding of cement at these interfaces prevents migration paths 
and establishes zone isolation. Zonal isolation will be achieved by adhering to industry standards including ISO 
16530-1:2017 and API Standard 65-2:2010. 

Well integrity verification 

The following mechanical integrity and hydraulic pressure tests and checks will be conducted to assess well 
integrity during the construction of the well and after allowing for sufficient time for curing of the cement. 

• Monitoring of volumes of cement pumped including lead and tail slurry. 

• A positive confirmation of a ‘bump’ conforming the top cement plug landed in the casing shoe displace g 
the entire volume of cement between the casing and the borehole wall (annulus). 

• Cement integrity logging or cement bond log (CBL) to measure the presence of cement and the quality of 
the cement bond or seal between the casing and the formation. A key result of the cement integrity logging 
program is to know the quality of the cement job. Cement integrity logging is used in subsequent checks 
of well integrity over the production life of the well.  

• Casing pressure test is also conducted to the maximum anticipated stimulation pressure. The casing 
pressure test is conducted in the vertical section of the well to ensure isolation between aquifers and the 
target formation.  

• A formation leak-off test after drilling through the casing shoe, testing the integrity of the shoe and the 
formation prior to drilling ahead for each casing string set, if applicable (ie. surface casing string and 
intermediate casing strings only) 

Diagnostic Fracture Injection Test (DFIT) 

DFITs will be performed at the selected depths along the wellbore to establish the formation breakdown 
pressure and closure stresses. The test may be done on drill pipe as drill stem tests in open hole utilising 
packers for zonal isolation or with a special tool run on electric wireline referred to as a modular dynamic tester 
(MDT). 

These tests provide valuable data of the geo-mechanical properties of the formation which is used to drill the 
horizontal well and to verify and refine the optimum HFS program design and contribute to the safe and 
effective execution of the program. The aim is to drill the well in the direction of the minimum horizontal stress 
so that the maximum number of fractures can be created along the wellbore and to confirm that the fractures 
will propagate vertically allowing for maximum effectiveness in draining petroleum from the rocks. 



 

EPA Referral Well Stimulation Program   
Supporting Document Page 33 of 117 

The DFIT consists of injecting a small volume of drilling mud or brine (saline water) without proppant into the 
formation. The pressure is then monitored to determine the formation breakdown pressure and closure stress 
which are important HFS parameters. 

2.4.4 HYDRAULIC FRACTURE STIMULATION 

The HFS program will be undertaken in the LGS Formation using the Theia-3H horizontal well. Preliminary 
requirements of the equipment, infrastructure and resources associated with the Proposal are described 
below: 

Table 6: Resource requirements 

Activity Equipment and infrastructure Resource 
requirements 

HFS operations The well, water storage facilities (turkey nest, sumps), high-pressure 
pumping and chemical dosing and mixing units, headers and manifolds, 
emergency shutdown and overpressure protection devices, laboratory, 
spill kits, bunding, sand unit, generators, separators, coiled tubing unit, 
logging unit, vehicles, machinery, camp and on-site offices, gas 
detectors. 

Fuel, water, sand, 
chemical additives 

Flowback  Wastewater (flowback) storage facilities, leak detection, solids removal 
unit, flow meters, sampling unit, laboratory, waste disposal trucks  

None  

Production flow 
test 

Separator, flare pit, flow meter, gas detectors None  

General 

Hydraulic fracture stimulation is designed to maximise the stimulated rock volume by creating a complex 
network of fractures. The fractures are kept open by proppant (typically sand) that is pumped with the HFS 
fluids which together increases the flow of oil and gas from the target formation (rock layer) to the well. HFS 
takes place in a set of intervals (stages) along the productive zone of the well. During each stage, a section of 
the target zone is isolated and pressurised until the fractures in the surrounding rock are created, with 
subsequent fracture propagation controlled by the pressure, volume and properties of the fracturing fluid. 
Some of this fluid is adsorbed (‘imbibed’) by the rock and a portion flows back to the well (flowback water), 
(Independent Scientific Panel Report, 2018). 

HFS model and design 

Significant planning goes into HFS program development and design using of data obtained from Theia-1 well. 
The HFS program is usually designed by specialists utilizing computer generated models that create 2D or 3D 
simulations of the expected fracture propagation considering geo-mechanical and geochemical properties of 
the target formation. The model is applied to various scenarios to determine fracture propagation (height and 
horizontal distribution), fluid and proppant volume, pumping rates and pressures and duration of pumping. 
The model results are integrated into the design and construction of the well. The HFS objective is to create 
and maintain open fractures in the target zone of oil and gas-bearing rock that unlock the oil and gas from the 
low permeability formations and allow it to flow into the well and up to the surface.  

Geological conditions of the area are well understood through extensive analysis conducted on the most recent 
Theia-1 exploration well (drilled in 2015). Physical and chemical characteristics (e.g. well logs, cores, geo-
mechanical and geochemical properties) of the target formation and bounding geological formations were 
investigated and studies performed by the Proponent utilising several independent expert companies. The 
unconventional petrophysical evaluation was undertaken by major oil field service companies with extensive 
HFS experience in the US. Results from the geomechanics studies and additional laboratory core analysis (2020) 
were used to update and refine the HFS modelling. 

Geo-mechanical laboratory tests were performed on the Theia-1 core recovered above through and below the 
LGS. The results concluded that the bounding rocks above and below the LGS, which are primarily made up of 
carbonates, are much stronger (in terms of hardness) and therefore form a natural fracture barrier to vertical 
fracture propagation. Modelling shows that fractures do not extend vertically into the Middle Goldwyer 
(above) and Willara Formation (below) but rather divert horizontally. 
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The LGS is approximately 1,600 m below ground level and the rocks immediately above this deep target shale 
are extremely tight (exhibiting very low permeability and porosity) and thick (>600 m to the nearest permeable 
zone) creating an impermeable barrier that separates the LGS and deeper sediments from shallower more 
porous formations which may also be water bearing. 

The Kinetix Hydraulic Fracture Modelling Plugin in Petrel11 has been used to capture data and improve 
predictive capabilities of the stimulation. Schlumberger Planar3D was used to model fracture height for various 
fluid compositions and pumping scenarios. The results of the Planar3D modelling of fracturing geometry from 
pumping different fluids (slick water, linear gel or cross link fluid) show that in the LGS the fracture height 
remains within the target zone and does not penetrate the upper formation which has predominantly 
carbonate content and acts as a barrier to vertical fracture propagation. 

The maximum stimulation impact zone for the LGS was simulated by using the Planar3D modelling software, 
refer to Figure 5. In the LGS, the model predicted an average vertical fracture propagation height of 50-60m 
per stage with the maximum height for two (2) stages is 120 m.  

Figure 5: Maximum Stimulation imapct zone – Planar 3D model 

 

The Planar3D predicted the spatial/ horizontal extent of fractures between 50 m (average) and 95 m 
(maximum) from the stimulation initiation point. Therefore, the average proposed stimulation impact zone is 
predicted to be approximately a maximum 100-120 m radial distribution/distance from the stimulation 
initiation point. 

Based on Planar3D modelling results, the Proponent proposes up to 20 HFS stages for the LGS along a 1,500 m 
lateral section of the wellbore. Each stimulation stage requires approximately 2 hours to complete comprising 
in average 659 KL of fluid per stage. 

The numerical model results indicate that the created hydraulic fractures will remain confined to the target 
interval. 

Certain diagnostic studies may be performed during drilling and depending on the results, could alter how the 
rest of the hydraulic fracture treatment is executed. This may comprise a “Diagnostic Fracture Injection Test” 
(DFIT). The data gathered during the diagnostic pressure test will be analysed and the results will be used to 
refine the computer model prior to HFS operations. 

 
11 Petrel™, Planar3D™ and Kinetix™ are proprietary Schlumberger software packages routinely used in modelling static and dynamic geological properties and behaviour of hydrocarbon resources 
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In the field, the proposed dimensions, extent, and geometry of the induced fractures are controlled by 
pumping rate, pressure, volume, and viscosity of the fracturing fluid. 

Perforating and HFS treatment  

Once the horizontal well is constructed and integrity independently validated, the reservoir will be accessed 
via perforation operations. With plug and perforation, the stimulation zones (stages) are isolated by setting a 
plug inside the casing. The plugged zone is then perforated and the stimulation fluid pumped under pressure 
to create fractures. A plug is then moved further up in the casing to isolate the stimulated zone, and operations 
repeated for each subsequent stage. Depending on the reservoir response following testing, the well will 
receive up to 20 HFS treatments. Following HFS treatment, the well is cleaned with HFS fluid (flowback) 
returned to surface and stored in ponds or water storage facility (WSF). 

2.4.1 FLOW TEST 

After flowback is returned to the surface, the well is ready for production testing (flow-test). The flow-test will 
be completed within 90 days (maximum extent). The maximum predicted cumulative production over 90-day 
flow test is expected to be approximately 35 MMscf of gas and 50,000 bbl of oil.  

The hydrocarbons extracted during the flow test will be flared using a flare pit. The pit will have overall size of 
30 m × 10 m, with walls sloped from approximately 1 m up to 3 m height and will be located 45 m from the 
well. The flare pit base will be excavated to allow a 40 ft sea container to be buried. The rear wall of the flare 
pit will be lined with rock armour and shaped at the base to provide a slope for any fluid to run off onto the 
container. 

Figure 6: Flare Pit  

  

Construction  Ready for operations  

2.4.1 SITE CLOSURE AND MAINTENANCE  

Following the completion of the production test the well will be suspended in accordance with the Well 
Management Plan. The Proponent proposes to retain the well site, camp site, access tracks and hygiene station 
for future exploration activities.  
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The contents of the sea container from the flare pit will be tested to determine the presence of any 
contaminants; depending on the results of these tests the container will either be sent for steel recycling or 
disposed of at a suitable waste facility. 

Flowback water in the WSF will be tested to determine the level of contamination. Samples will be analysed 
by a NATA certified laboratory. A list of analytes will include VOC, PAHs, dissolved gases and geogenic 
chemicals. Flowback water will be left in the WSF to allow evaporation of the liquid phase (waste reduction). 

After evaporation, the solids and residue will be tested to determine contamination level and consider disposal 
options in accordance with the Department of Environment and Conservation Landfill Waste Classifications 
and Waste Definitions, 1996. 

Depending on the test results, the solids can be removed and transported to a suitable waste disposal facility, 
or if the solids are uncontaminated, they can be re-used on-site for backfilling of the WSFs. 

All voids (flare pit, turkey nest, mud sumps, WSFs) will be emptied of their contents, be backfilled and liners 
are removed, and the surface will be restored to its original profile. 

All contaminated materials and waste from the well site, camp and hygiene station will be removed and 
disposed of appropriately. 

The pump will be removed from the water bore and the bore will be capped and locked. 

If the production test is unsuccessful, the well will be decommissioned in accordance with the Well 
Management Plan (WMP). Site rehabilitation will be undertaken in accordance with the Rehabilitation 
Management Plan (RMP) EP493-ENV-PLN-1001-RMP. If successful, the well be suspended and left in care and 
maintenance.  

2.4.2 PROPOSED FLUIDS ADDITIVES AND CHEMICAL MANAGEMENT 

Under the PGER Act, the PGER (Environment) Regulations 2012 and the DMIRS’s Chemical Disclosure 
Guidelines, 2013, the Proponent must disclose in the relevant Environment Plan all chemicals and other 
substances that will be used during drilling and HFS activities. The Chemical Disclosure Statement is then 
assessed and, if appropriate, approved by DMIRS. 

In accordance with Regulation 11(7) of the PGER Regulations 2012, if any changes occur to the drilling and HFS 
fluids in terms of chemical selection or mass-balance (maximum concentration of additives/ingredients), the 
Proponent must notify DMIRS, update the Chemical Disclosure Statement and resubmit amendments in a 
revised Environment Plan. 

Drilling operations will utilise water-based drilling fluid. HFS operations will also utilise water-based fluid, by 
volume, it is typically comprised of water ~ 90%, sand or proppant ~ 9% with the remaining 1% made up of salt 
and fluid additives. No hydrocarbons or BTEX (benzene, toluene, ethylbenzene and xylene) will be added to 
the drilling or HFS fluids.  

Theia-1 parameters were used in Planar3D modelling (SLB, 2019) to model interaction of different fluids with 
the target formations and select optimum fluid to maximise fracture geometry and created contact area. The 
Proponent is currently investigating different fluid systems that may be utilised during the Proposal: slick 
water, linear gel, crosslinked gel or hybrid systems.  

The Proponent prefers to utilise crosslink fluid system described in Table 7. The crosslink fluid system 
preliminary design, likely additives to be used and chemical composition by mass and volume is provided as 
Attachment 2. 

Prior to commencing HFS activities, Theia Energy will disclose the final composition of the fluid and additives 
to DMIRS as part of the Environment Plan Chemical Disclosure Statement. The Statement will include details 
on chemical abstracts service (CAS) number, mass-balance, eco-toxicity data and relevant Material Data Sheet 
(MSDS) information. 
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Table 7: Description of HFS fluid system  

Crosslink fluid system Per stage Stages Total 

Fluid volume  659 m3 20 13,180 m3 

Sand volume  183,673 kg 20 kg 

Pumping time 1:56 (hr:min) 20 39:20 hours/ mins 

The fluid composition for crosslink HFS fluids proposed to be used for HFS of the LGS containing about 77.46% 
water, 21.76% proppant and 0.78% chemical additives. According to the Planar3D model, a maximum water 
requirement to complete crosslink liquid system HFS program will be 13,180 m3 (or 13,180 kL). 

2.4.3 RESOURCE REQUIREMENTS  

2.4.3.1 Water  

For this Proposal, water will be sourced from the Wallal aquifer utilising a nearby local water bore that was 
drilled as part of the Proponent’s exploration program in 2015. The water from the bore is saline and not 
potable without further treatment.  If a second water bore is required, it will be located near the camp site. In 
this case, the Proponent will ensure that a 26D licence to drill a water bore is obtained from the DOW prior to 
commencing the Proposal. 

Table 8: Water Requirements  

Project Element Estimated Extraction Volume (kL) 

Camp/well site/access track preparation and maintenance  2,000 

Drilling muds / cement / Diagnostic Injection Tests  1,200 

HFS program  13,180 

Site decommissioning and maintenance  400 

Water for camp use (from on-site bore) 625 

Potable water for camp use (delivered from offsite) 350 

Estimated Total Volume 17,755 

It is anticipated that the maximum requirement for water utilised for the Proposal will be approximately 
17.8 ML. Theia Energy holds a 5C licence under the RIWI Act to take groundwater water with an allocation of 
60 ML annually for exploration activities. 

2.4.3.2 Electricity and light  

Electricity will be produced from portable diesel power generators which will be transported to site for the 
duration of the Proposal.  Drilling operations will be conducted on a 24-hour basis, portable lighting towers 
will be erected at the well site to ensure a safe working environment. Where possible the light towers will be 
positioned to direct light inwards to the site and minimise light spill on to the surrounding external area. 

2.4.3.3 Vehicle Movements 

Vehicle access to the site will be via the Great Northern Highway and Dampier Downs Road. During the 
Proposal there will be approximately 80-90 semi-trailer loads of equipment (eg. drill rig, HFS trucks, 
construction equipment and camp accommodation) and support services (eg, food, fuel and other 
consumables) moved into and out of the Proposal area, including mobilisation/ demobilisation activities.  

During ongoing operations an average of 4-5 trucks per week will deliver supplies and move additional 
equipment. If required, a 4WD bus will be used once a week or once a fortnight to move personnel between 
Broome and the site for crew changes. No driving at night will be permitted unless in an emergency. A table of 
indicative traffic movements as a result of the Proposal is shown below: 
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Table 9: Indicative traffic requirements for the Poposal 

Activity  Vehicle Units/ 
day  

Duration 
(days) 

Total 
Vehicles 

Total Return 
Trips  

Site preparation, access track upgrade 
and maintenance   

Construction equipment, 
machinery and support vehicle  

6 2 6 12 

Drilling rig and equipment mobilisation 
/ demobilisation and operations  

Semi-trailer truck 6 2 6 12 

Camp mobilisation / demobilisation Semi-trailer truck 6 2 6 12 

HFS equipment mobilisation / 
demobilisation 

Semi-trailer 8 2 8 16 

Transportation of materials Double road train  5 11 55 110 

Personnel movement during 
operations  

Light vehicles  2 40 2 80 

Services such well logging, cementing, 
consumables, waste removal 

Service vehicles  6 2 6 12 

Site rehabilitation  Construction equipment, 
machinery and support vehicle 

6 2 6 12 

 
2.4.3.4 Fuel  

Diesel fuel will be used to sustain all operations including site preparation, drilling, HFS and camp activities. 
Fuel will be stored on-site in a 65 kL self-bunded fuel tank. Fuel will be delivered on-site by a mobile diesel 
tanker. Table 10 summarises fuel requirements for the Proposal. 

Table 10: Fuel requirements 

Project Element Estimated Total Volume (kL) per Element 

Camp/well site/access track preparation (30 days)  72 

Drilling rig and support equipment (30 days) 60 

Camp (150 days) 22.5 

HFS program  18.7 

Transportation of materials  171 

Site decommissioning and maintenance  4.5 

Estimated Total Volume 348.720  

 

2.4.4 WASTE CHARACTERISATION AND MANAGEMENT 

All aspects of the Proposal were examined to identify and characterise waste generated during the Proposal. 
The waste generation expected during the Proposal is summarised in Table 11 below. 

Table 11: Planned waste generation 

Waste product Volume of 
waste that 
may occur 

Disposal options 

General (solid) waste 
(food waste, plastic, 
packaging, recyclable) 

40 m3 Store in dedicated waste bins, removed from by licenced waste disposal 
contractor (Toxfree) and transported to Broome landfill.   

Cleared vegetation (green 
waste) 

2,000 m3 Stockpiled on-site and will be redistributed during the final rehabilitation 
works to facilitate regeneration 

Sewage and greywater: 
Drilling 
HFS 

 
8.4 kL 
4 kL 

Sewage will be managed using ATU. Treated effluent and greywater will 
be reused on-site for irrigation. Sewage holding tank will be periodically 
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Waste product Volume of 
waste that 
may occur 

Disposal options 

emptied by a licensed contractor and disposed of at a licensed waste 
facility in Broome. 

Waste oil and empty 
drums  

6 m3 Placed into empty drums and removed from site for disposal at an 
appropriately licenced facility by licenced disposal contractor.  

Cuttings and residual 
drilling fluids. 
Flowback water 

628 m3 
 

7,908 m3 

Stored on-site in the mud sumps and WSF. At completion of operations, 
fluids will be reduced by evaporation, tested for presence of contaminants 
to consider disposal options such as reuse on site or disposal to the 
appropriate class of landfill.  

Contaminated soil (worst-
case oil spill) 

1,603 m3 Removed from site for disposal at an appropriately licenced facility by 
licenced disposal contractor 

In accordance with Regulation 34 of the PGER (E) Regulations, the Proponent will report to DMIRS on a three-
monthly basis the estimated emissions and discharges to the environment as a result of the Proposal.  

2.4.5 FLOWBACK MANAGEMENT 

After HFS operations, the well will be suspended and prepared to start flow testing operations. Prior to the 
actual flow testing, the well must be ‘cleaned-up’, meaning that injected fluids and proppant must ‘flowed 
back’ up the wellbore. The fluid that flows back from the well is referred to as “flowback water”. The shale 
mineral composition (claystone, mudstone and limestone) will likely absorb a portion of water and chemicals 
from injected fluids, thus reducing the volume of flowback water to 40-60% of injected fluids.  

The composition of flowback may be affected by possible chemical reactions between the formation and the 
injected fluid, which will be influenced by retention time of the injected fluid in the formation. At the end of 
the flowback recovery it is expected that some residual proppant (silica sand or ceramic proppant) will be 
recovered to surface. This will be filtered out and stored in one of the mud sumps. 

The design of water storage facilities (WSF) assumes the maximum volume of flowback as 60% which equates 
to 7.9 ML of wastewater to be stored on-site. Total storage capacity of the flowback WSF is 6,200 m3 or 6.2 ML, 
details are provided in Section 2.4.2. If required, the turkey nest will be used as a contingency measure to 
receive flowback water adding an additional storage capacity of 2.6 ML.  

The design of the WSF provides 3,200 m2 of surface area (two sumps – 40m x 40m) plus 1,200 m2 surface area 
of the turkey nest. Based on 60% flowback recovery, the total surface area, evaporation rates (average 
evaporation of 260 mm monthly during the dry season) with the flowback commencing in August (5 months x 
260 mm per month x 4,400 m3 surface area) approximately 5,720 m3 (5.7 ML) of water will be naturally 
evaporated by December.  

Flowback water will be tested to determine the most suitable management and disposal options. If 
contaminants are above established limits for on-site beneficial use, flowback water will require appropriate 
treatment (such as reduction by evaporation) and off-site disposal at a suitably licensed facility. The nearest 
facility that is licenced to accept Class I-II waste is in Broome, the nearest Class III-IV waste facility is located 
near Port Headland or near Onslow.  

2.4.6 MONITORING  

The following baseline and routine monitoring will be undertaken during the Proposal: 

- Baseline assessment of potential groundwater resources was undertaken by the Proponent in 
2015 to establish baseline set of data prior to drill the first exploration well (Theia-1). On-site 
water bore was tested in April and August 2015 (before and after drilling). Sample collection 
protocols were consistent with Australian Standards and the analysis of the samples was 
conducted by a NATA certified laboratory (MPL Lab). A description of the sampled water bores 
and the water quality parameters is provided in Attachment 4 - Hydrogeological and Groundwater 
Baseline Assessment Report. 
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- Groundwater monitoring in accordance with the Proponent’s Groundwater Baseline Monitoring 
Report and Groundwater Monitoring Program, Rev.5 as approved by DMIRS. Surveillance 
groundwater monitoring will be undertaken before drilling and after HFS to provide ongoing 
measurement of water quality. Groundwater samples will be collected in accordance with AS/NZS 
5567:1998: Water Quality – Sampling Part 11: Guidance on sampling of groundwater. All analysis 
will be conducted at a NATA certified laboratory. Should a trend in water quality exceed the 
baseline threshold value for a particular analyte, DMIRS and DoW will be notified, and a response 
plan will be developed via a consultative process relevant to the specific event. 

- Soil baseline assessment will be undertaken in accordance with the Proponent‘s Groundwater 
Baseline Monitoring Report and Groundwater Monitoring Program, Rev.5 as approved by DMIRS.  
Soil sampling will be taken from two or three locations where sumps will be excavated to establish 
soil baseline conditions.  

- Pumping rate, pressure, volume, and viscosity of the fracturing fluid will be monitored during HFS 
to control proposed dimensions, extent, and geometry of the induced fractures. 

- Water extraction will be monitored using a water meter installed in the water bore. 

- Site water audit will be undertaken, accounting for water used for exploration activities, produced 
flowback water, evaporated and disposed water to enable compliance with the water licence and 
detection of significant leakage of water or wastewater. This is in accordance with the HFS Inquiry 
Recommendation 8.  

- Water storages will be regularly inspected during and after the flowback to ensure integrity of the 
containments and the HDPE liners. 

- In accordance with the HFS Inquiry Recommendation 6, flowback water will be tested for 
constituents of potential concern (COPC) to consider appropriate management options. The list 
of analytes will include VOCs, geogenic chemicals, PAHs and gases (methane and radon). 

- Air quality will be monitored for VOC on-site during operations using gas detectors. Baseline air 
quality monitoring is not proposed, considering “pristine” background of air quality and absence 
of other contributing factors to the air quality. The baseline air quality could be done any time 
from “upstream” environment.  

- Ongoing monitoring and recording of GHG and fugitive emissions will be undertaken on-site 
during operations.  

- The Proposal area will be monitored annually between April and November. 
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3 STAKEHOLDER ENGAGEMENT 

3.1 PRINCIPLES OF STAKEHOLDER CONSULTATION 

The key objectives of consultation are to inform stakeholders of the proposed activity, assist in identifying 
aspects of the Proposal which may affect potential stakeholders including any unforeseen risks, concerns or 
conflicts and to apply mitigation methods and controls where deemed appropriate.  

The Proponent has developed a Stakeholder Consultation Plan in accordance with Regulation 17 of the PGER 
Act 1967 and DMIRS Guideline for the Development of Petroleum and Geothermal Environment Plans in WA, 
2016. The Plan also addresses Action 4 of the Implementation Plan responding to the Inquiry’s 
Recommendations 22, 23, 25, 29 and 30. 

The Proponent encourages open, honest and transparent communication with stakeholders throughout the 
planning and implementation of the Proposal. Principles of the Proponent’s Stakeholder Consultation include:  

• Communication – Communication must be open, accessible, clearly defined, two-way and appropriate.  

• Transparency – The process and outcomes of community and stakeholder engagement should, wherever 
possible, be made open and transparent, agreed upon and documented.  

• Collaboration – A co-operative and collaborative approach to seek mutually beneficial outcomes is 
considered key to effective engagement.  

• Inclusiveness – Inclusiveness involves identifying and involving communities and stakeholders early and 
throughout the process, in an appropriate manner.  

• Integrity – Community and stakeholder engagement should establish and foster mutual trust and respect. 

3.2 METHODOLOGY 

The following methodology will be applied when undertaking stakeholder consultation associated with the 

Proposal: 

• Identify relevant stakeholders  

• Determine best communication methods 

• Provide sufficient accurate and complete information  

• Address concerns, objections or claims raised in an appropriate manner 

• Update regularly and conduct consultation on an on-going basis 

The Proponent has continually engaged with relevant stakeholders since the initial planning for the drilling of 
the Theia-1 exploration well in 2015, the first well in the Canning Basin that discovered the oil and gas potential 
of the LGS. Engagement has continued throughout the proposed drilling and completion of subsequent 
exploration and appraisal well planning. The outcomes of the stakeholder consultation are recorded in the 
Proponent’s Stakeholder Consultation Register. 

3.3 STAKEHOLDER IDENTIFICATION 

Stakeholders have been identified based on the definition of relevance provided in the DMIRS Guideline for 
Development of Petroleum and Geothermal Environmental Plans in WA, 2016: 

“any person or organisation whose functions, interests or activities may be affected by the proposed 
activity. The person potentially impacted by the proposed activities are to be considered based on worst 
case potential scenarios.” 

The Proposal area lies within a Native Title determination area and unallocated crown land within the Shire of 
Broome. Due to unallocated crown land use, no landowners, lease holders or other third-parties are registered 
as holding interests within the Proposal area other than the Karajarri People, the recognised traditional owners 
of the land. Section 5.4 provides a detailed description of the social surrounding relevant to the Proposal.  

The following stakeholders have been identified as relevant to the Proposal given their functions, interests or 
activities have the potential to be directly affected by the Proposal: 
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• The Karajarri Traditional Lands Association (KTLA) as the Prescribed Body corporate for the Karajarri Native 

Title Holders; 

• Shire of Broome; and 

• Relevant State government agencies. 

3.4 SUMMARY OF STAKEHOLDER CONSULTATION  

Native title - Karajarri Traditional Lands Association  

Over the course of more than ten years, the Proponent has engaged with the Karajarri Traditional Lands 
Association (KTLA) the Prescribed Body Corporate (PBC) for the Karajarri people the common law holders of 
native title over the land on which the activity is proposed.  The engagement with the KTLA and Karajarri people 
included in-depth information sessions, discussions and workshops around cultural heritage and 
environmental aspects of the Proposal. More than eight meetings were held with the KTLA board and 
information sessions were held in Broome, Bidyadanga, Derby, South Headland, Purnturrpurntur and Perth. A 
delegation of Karajarri native title holders visited drilling and HFS operations on an organic farm in Queensland 
hosted by Santos to see the practice first-hand. 

The KTLA also engaged independent consultants (GHD) to receive advice about the potential risks and impacts 
to the environment and cultural heritage associated with exploration activities. GHD carried out an 
Environmental Risk Assessment Review which included assessment of all information relevant to the 
exploration activities provided by the Proponent, review of available literature and reports. GHD facilitated 2-
day independent risk assessment workshop with Karajarri representatives. Outcomes of the project review 
and the risk assessment workshop were recorded in an Independent Environmental Review Report (GHD, 
2020). 

Overall, the feedback regarding the Proposal has been positive and concerns raised regarding cultural heritage 
preservation, land access, groundwater protection and waste management have been satisfactorily addressed 
with KTLA and subsequently considered in this Proposal. Ultimately, the engagement with the KTLA has 
resulted in an exploration and production Indigenous Land Use Agreement that sets out the consultation 
protocols that must be followed by both parties in order to execute any work on Theia Energy’s permits within 
the Karajarri Determination Areas subject to which the Karajarri People have consented to HFS activities on 
their land.  The ILUA was signed by the Karajarri Elders on 28 August 2020. The potential social and economic 
opportunities for the local community are of interest to the native title holders who feel strongly about their 
rights to self-determination, conservation of their culture and control over development on their native lands 
which has been catered for by the terms of the ILUA. 

The details of stakeholder consultation are summarised in the Attachment 3: Stakeholder Consultation 
Register. 

Other consultation 

Consultation with DMIRS (Native Vegetation Clearing Permit Unit) regarding clearing permit exemption. DMIRS 
confirmed that the Proponent is eligible for clearing exemption. 

Consultation with the Department of Water (DWER) regarding the Proponent Groundwater Baseline 
Monitoring Report and Groundwater Monitoring Plan. The DoW reviewed the document and provided advice 
and comments which were addressed, with the Report and Groundwater Monitoring Program was 
subsequently approved by DMIRS as part of the Environmental Plan. 

Consultation with DBCA regarding the ecological survey (flora/ fauna) results and the Fauna Management Plan. 
DBCA advised that there are no further comments regarding the Fauna Management Plan and DBCA noted 
that impact to identified P3 flora species are unlikely to be significant.  

HFS Inquiry public consultation  

Although the proponent acknowledges the wide range and divisive community attitudes with regard to HFS, 
the outcome of the assessment within this supporting document clearly details that, due to the small-scale, 
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the remoteness of the activity and the absence of interference with sensitive receptors, the Proposal does not 
have any significant socio-economic, cultural or environmental impacts. 

Notwithstanding, the most recent Independent Scientific Panel Inquiry into HFS in Western Australia 
conducted comprehensive consultation with the WA community, government authorities and the petroleum 
industry. In particular, the Panel assessed risks associated with HFS proposals in the Canning Basin based on 
current knowledge of the existing environment and the information provided by the Proponent regarding 
previous exploration activities and this Proposal. 

The Independent Scientific Panel Inquiry Final Report, released in September 2018, addressed public concerns 
and provided recommendations to the Government. The Proponent understands that the purpose of the 
Inquiry was to assess impacts and address any public concerns by recommending to the Government whether 
HFS could be safely implemented within acceptable risk levels and if so, what further steps could be taken to 
further enhance the safety and environmental sustainability of this practice. In response, the WA Government 
released a Policy Statement12 and Implementation Plan13 in July of 2019 which identified specific actions and 
regulatory reform to allow HFS to proceed under an increased number of conditions to be implemented by 
December 2020. 

3.5 ONGOING CONSULTATION 

The Proponent will continue to consult with relevant stakeholders including government authorities, local 
community, interested parties and organisations throughout the life of the Proposal and provide updates to 
relevant stakeholders as required. Table 12: Communication Plan details the plan for ongoing stakeholder 
consultation. In summary the following ongoing consultation will be undertaken during the approvals and 
operations: 

• Regular updates and briefings to relevant Native Title Groups. 

• Continue to liaise with relevant state and local government authorities. 

• Notify key stakeholders of any public consultation associated with the Proposal approvals, commencement 
and completion of operations. 

Table 12: Communication Plan  

Stakeholder Objective Method Timeframe 

Native Title 
Groups  

To ensure on-going consultation 
with Native Title groups are in 
place in accordance with 
legislative requirements 

All concerns are identified and 
addressed during the 
environmental approval process.  

Meetings 

Briefings 

Notifications of 
any public 
consultation 
associated with 
the Proposal. 

Periodic update – progress on environmental 
approval process. 

Notification within one week of the lodgement 
date of Environment Plan Public Summary. 

Project preparation, operations and completion 
notifications are in accordance with the ILUA. 

State and 
Local 
government 

To ensure consistent periodic 
communication with State and 
Local Government. 

Meetings, 

Briefings 

Notifications  

Periodic update - progress on environmental 
approval process. 

Notification of commencement (start date) of 
the Project activities - two weeks prior to the 
first mobilisation to the site.  

Notification within two weeks of the 
demobilisation from site.  

Periodic update - results and plan forward. 

Local 
community/ 
BCCI  

To ensure local community is 
informed on the project 
activities.  

Meetings  
Presentations 
Notifications  

Periodic update - progress on environmental 
approval process is reported on the Proponent’s 
website to ensure transparency for all 
stakeholders including regional communities.  

  

 
12 https://www.hydraulicfracturing.wa.gov.au/wp-content/uploads/2019/07/Policy-Statement.pdf 

13 https://www.hydraulicfracturing.wa.gov.au/wp-content/uploads/2019/07/Implementation-Plan.pdf 
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4 ENVIRONMENTAL PRINCIPLES AND FACTORS 

4.1 PRINCIPLES 

In accordance with the EPA Statement of Environmental Principles, Factors and Objectives (EPA 2018), Table 
13 describes how each of the five principles in s 4A of the EP Act apply to the Proposal. 

Table 13: Consideration of principles of the Environmental Protection Act 

Principle  Consideration 

Precautionary principle 

Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty should not be used as a reason 
for postponing measures to prevent 
environmental degradation. In the 
application of the precautionary principle, 
decisions should be guided by: 

 - Careful evaluation to avoid, where 
practicable, serious or irreversible damage 
to the environment 

- An assessment of the risk-weighted 
consequences of various options 

The Proposal is designed to avoid aboveground environment such as 
conservation significant flora/fauna species, vegetation communities, 
conservation significant areas (national parks, nature reserves, etc.), surface 
water and to minimise impacts to native vegetation and soil. The on-ground 
ecological study (flora/fauna) was undertaken in April 2014 and November 
2016 to establish baseline conditions and identify and assess the potential 
impacts of the Proposal. The results of the ecological surveys were used to 
finalise the design of the well location to ensure that sensitive areas are 
avoided, and proper management measures are in place to minimise impacts 
to identified sensitivities. 

The Proposal is designed to avoid and minimise potential impacts to 
underground environment such as groundwater aquifers. A detailed 
environmental desktop study and hydrogeological investigations have been 
undertaken by the Proponent in the early stage of the Proposal planning to 
ensure that precautionary principles have been applied. Baseline conditions 
of the existing underground environment are established. 

A risk assessment has been undertaken based on the results of these studies 
and the on-ground ecological surveys to identify and determine the 
significance of the potential impacts. The current understanding of potential 
impacts and proposed management has been outlined in this document. 

The principle of intergenerational equity 

The present generation should ensure that 
the health, diversity and productivity of 
the environment is maintained or 
enhanced for the benefit of future 
generations. 

The Proposal has been designed to ensure that the impacts to health, 
diversity and productivity of the environment are minimised ALARP and the 
environmental values are maintained for the benefit of future generations. 
The Proposal will be closely monitored during the operational stage to 
ensure environmental values are protected. Following completion of the 
activity the exploration well will be suspended, disturbed areas will be 
properly maintained, or rehabilitated. 

Conservation of biological diversity and 
ecological integrity 

Conservation of biological diversity and 
ecological integrity should be a 
fundamental consideration. 

The proposal does not impact biological diversity and ecological integrity. 

To achieve this objective, potential environmental constraints were taken 
into consideration to design the Proposal layout. This was based on the 
results of the ecological surveys and consultation with various decision-
making authorities, the Proponent’s geological studies, previous exploration 
drilling activities, subsequent reviews, HFS modelling and proposed 
variations. 

Final design was considered to avoid or minimise potential impacts to the 
identified environmental values. Land disturbance will be kept to a minimum 
through the use of previously cleared areas. 
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Principle  Consideration 

Improved valuation, pricing and incentives 
mechanisms 

Environment factors should be included in 
the valuation of assets and services. 

The polluter pays principle – those who 
generate pollution and waste should bear 
the cost of containment, avoidance or 
abatement. 

The users of goods and services should pay 
prices based on the full life cycle costs of 
providing goods and services, including 
the use of natural resources and assets 
and the ultimate disposal of any wastes. 

Environmental goals, having been 
established, should be pursued in the most 
cost-effective way, by establishing 
incentive structures, including market 
mechanisms, which enable those best 
placed to maximise benefits and/or 
minimise costs to develop their own 
solutions and responses to environmental 
problems. 

Environmental factors have been considered throughout the planning stage 
of the Proposal and been included into design of the Proposal. 

The proponent acknowledges that environmental factors are to be included 
in the valuation of assets and services. 

The pollution and waste streams resulted from the Proposal have been 
identified and estimated. The proponent accepts responsibility for pollution 
remediation and waste disposal costs. 

Established environmental objectives will be pursued in a cost-effective way 
applying industry practices to respond to environmental problems. 

Rationale for the Proposal includes consideration to reduce the 
environmental footprint and costs by drilling only one vertical well on a 
previously established well site. 

Waste minimisation 

All reasonable and practicable measures 
should be taken to minimise the 
generation of waste and its discharge into 
the environment. 

The Proponent’s waste management strategy adopts a hierarchy of waste 
minimisation for all activities: avoid, reduce, recycle, reuse, treat and 
dispose. The Proponent requires all its contractors and sub-contractors to 
follow this strategy. Key waste streams generated by the Proposal have been 
evaluated and appropriate management and disposal options identified to 
minimise environmental impacts. 

 

4.2 PRELIMINARY KEY ENVIRONMENTAL FACTORS 

The preliminary key environmental factors for the Proposal have been identified based on the framework 
outlined in EPA’s Statement of Principles, Environmental Factors and Environmental Objectives, June 2018. 
There are 14 environmental factors identified by EPA and organised into five groups: Sea, Land, Water, Air and 
People. 

The assessment of preliminary key environmental factors undertaken by The Proponent has been undertaken 
in accordance with the methodology and principles described in the following guidelines, standards, 
procedures and in consultation with the OEPA, DWER, DBCA (Parks & Wildlife) and DMIRS: The relevance of 
each environmental factor to the Proposal is summarised in Table 14.  

The preliminary and other key environmental factors relevant to the Proposal are regulated by DMIRS and 
effectively managed through the relevant Environment Plan subject to the DMIRS approval under the PGER 
Act 1967 and Petroleum (Environment) Regulations 2012. These factors are addressed in Section 5 and Section 
6 of this document. 
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Table 14: Summary of the preliminary key environmental factors applicable to the Proposal 

Factor Objective Relevance to Proposal 
Preliminary 
Key factor 

Other 
factor 

Sea  

Benthic Communities 
and Habitat 

To protect benthic communities and 
habitat so that biological diversity and 
ecological integrity are maintained 

Not applicable Not applicable No 

Coastal Processes To maintain the geophysical processes 
that shape coastal morphology so that the 
environmental values of the coast are 
protected. 

Not applicable Not applicable  No 

Marine environmental 
quality 

To maintain the quality of water, sediment 
and biota so that environmental values 
are protected 

Not applicable Not applicable No 

Marine fauna To protect marine fauna so that biological 
diversity and ecological integrity are 
maintained.  

Not applicable Not applicable No 

Land  

Flora and Vegetation To protect flora and vegetation so that 
biological diversity and ecological integrity 
are maintained. 

Clearing of native vegetation No Yes 

Landforms To maintain the variety and integrity of 
significant physical landforms so that 
environmental values are protected. 

The Proposal will not impact on 
landforms given the landscape is 
largely flat and featureless and 
the activity is not expected to 
change this. 

No No 

Subterranean Fauna To protect subterranean fauna so that 
biological diversity and ecological integrity 
are maintained. 

Not applicable as the nearest 
aquifer is 160 m deep, and 
subterranean fauna is not 
known at these depths. 

No No 

Terrestrial 
Environmental Quality 

To maintain the quality of land and soils so 
that environmental values are protected. 

Impacts to soil resulting from 
spill, leaks or erosion limited to 
the well site 

Yes  

Terrestrial Fauna To protect terrestrial fauna so that 
biological diversity and ecological integrity 
are maintained. 

Clearing of native vegetation 
and fauna habitat  

No Yes 

Water  

Inland Waters To maintain the hydrological regimes and 
quality of groundwater and surface water 
so that environmental values are 
protected. 

The Proposal interacts with 
groundwater  

Yes  

Air  

Air quality To maintain air quality and minimise 
emissions so that environmental values 
are protected 

The Proposal will generate 
short-term dust/ noise/ light 
emissions  

No Yes 

GHG emissions To reduce net greenhouse gas emissions in 
order to minimise the risk of 
environmental harm associated with 
climate change. 

The Proposal will generate short 
term GHG emissions Not 
exceeding 100,000 tonnes of 
scope 1 emissions each year. 

Yes  

People  

Social Surroundings To protect social surroundings from 
significant harm. 

The Proposal interacts with 
Aboriginal Cultural heritage 

Yes  

Human Health To protect human health from significant 
harm 

No sensitive receptors have 
been identified within 140km 
radius. No adverse human 
health impact is expected. 
Health and Safety Management 
Plan will be implemented for on-
site personnel. 

No Yes  
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5 KEY ENVIRONMENTAL FACTORS AND OBJECTIVES  

5.1 TERRESTRIAL ENVIRONMENTAL QUALITY 

5.1.1 EPA OBJECTIVE 

To maintain the quality of land and soils so that the environment values are protected. 

The objective recognises the fundamental link between soil quality and the protection of ecological and social 
values that good soil quality supports. Therefore, the focus of this factor and its associated objective is how 
changes to soil quality impact environmental values. 

5.1.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• Environmental Factor Guideline: Terrestrial Environmental Quality, EPA 2016 

• Environmental Risk Assessment of Chemicals Used in WA Petroleum Activities, DMIRS 2013 

• National Environment Protection (Assessment of Site Contamination) Measure 1999, Schedule B1-B2 

• Water Quality Protection Guidelines No.3 – Liners for water containment, DMIRS 2000 

• Landfill Waste Classification and Waste Definitions, 2009 

• Water Quality Protection Note 26: Liners for containing pollutants using synthetic membranes, DoW 

• Code of Practice for Hydraulic Fracturing Guideline 5, APPEA 2011 

• Erosion and Sediment Control Policy and Guidelines EMRC 68102, Perth, 2008 

• Erosions and Sediment Control – A Field Guide for Construction Site Managers, 2010 

• Guideline for the Development of an Onshore Oil Spill Contingency Plan, DMIRS 2016 

In addition, the Proposal requires an approved Environment Plan (EP) under the PGER Act 1967. The Plan 
manages both direct and indirect impacts on terrestrial environmental quality associated with the Proposal 
and specifies the methods, procedures and measures to avoid, minimise and rehabilitate the impacts resulting 
from the Proposal.  

Specifically, the EP includes an Oil Spill Contingency Plan that describes how spill events will be managed and 
demonstrates that the operator has sufficient arrangements to implement an appropriate response. The EP 
and OSCP consider significance of impacts and demonstrate that impacts and risks are reduced to a level that 
is ALARP and acceptable. No activities covered in this Proposal can commence until the Environment plan and 
the Oil Spill Contingency Plan are approved by DMIRS. 

5.1.3 RECEIVING ENVIRONMENT 

Climate 

The climate of the Canning Basin varies from semi-arid to dry tropical with a distinct wet season (December to 
March) and dry season (April to November). Average annual total rainfall ranges between 600-900 mm, 
potential annual evaporation is approximately 2,400 mm. Average annual total rainfall increases with 
decreasing latitude (RPS, 2015). 

The area is subject to cyclone activity, with the coastline between Exmouth and Broome recognised as an area 
of high cyclone activity. On average, around five tropical cyclones form each year in the waters off the North 
West Shelf, Western Australia, with an average of two crossing the coast (Bureau of Meteorology, n.d.). The 
official cyclone season extends between November and April each year; however, cyclones have been 
recorded outside this period. Over 75% of the average annual rainfall falls from January to March associated 
with thunderstorms and tropical lows or cyclones (RPS, 2015). 

Temperature and rainfall 

The closest meteorological records are from Broome Airport. Monthly mean maximum temperatures for this 
region range from 29 °C (July) to 34 °C (April) and monthly mean minimum temperatures range from 14 °C 
(July) to 27 °C (December). 

http://www.dmp.wa.gov.au/Documents/Environment/ENV-PEB-203.pdf
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From April to November a pronounced dry season occurs with, on average, a total of 20 mm of rain for the 
whole period. Aridity increases further inland, into the Great Sandy Desert, which lies in the south-east of the 
Canning Basin where annual rainfall ranges from 25-300 mm.  The Proposal is located in the northern Great 
Sandy Desert. This arid zone is characterised by the historical recording of no rainfall in any month, and it is 
not uncommon for very little rain to occur for months on end. The median rainfall for the months of July to 
October is zero. Longer dry periods of over 12 months are associated with no wet season. 

A graph of the mean monthly rainfall at Broome compared with evaporation shows that evaporation greatly 
exceeds rainfall in all months with a net moisture deficit is negative, ranging from – 1,700 mm/year to -2,500 
mm/year in the Proposal Area. Evaporation is highest during the last quarter of the calendar year. Evaporation 
data derived for dams in the Canning Basin indicate that monthly evaporation varies from approximately 150 
mm in June to almost 300 mm in November (RPS, 2015). 

Biogeographic Setting 

The Proposal is located in the Pindanland subregion (DL2) of the Dampierland Bioregion, close to the 
subregion’s southern boundary with the McLarty subregion (GSD1) of the Great Sandy Desert bioregion 
(Graham, 2001b). 

The Pindanland subregion comprises sand plains of the Dampier Peninsular and western part of Dampierland, 
including the hinterland of Eighty Mile Beach and is the coastal, semi-arid, north-western margin of the 
onshore Canning Basin. The subregion is a fine-textured sand-sheet with subdued dunes and includes the 
palaeo-delta of the Fitzroy River. 

Table 15: Land System within the Proposal Area 

Land 
System 

Land type Geology Geomorphology 

Camelgooda Sandplains and dunes 
with pindan 
woodlands and 
spinifex/tussock 
grasslands 

Quaternary 
Aeolian 
sands 

Sandplains and dunefields, with little organised drainage: 
stable dunefields with swales opening locally into sandplain; 
restricted marginal plains with thin sand cover occur adjacent 
to dissected tracts and there are minor, isolated hills up to 60 
m high 

Source: (Payne and Schoknecht 2011) 

Geomorphology and Soils 

The Proposal is located on the Broome Platform, which lies between the Willara Sub-basin (to the west), the 
Kidson Sub-basin (to the south), and the Dampier and Barbwire Terraces (to the north and east). 

The Canning Basin formed as a result of intracratonic sagging of the surrounding basins during the Ordovician 
period. In the Devonian period, sedimentary deposition took place, and the infilling of the Basin by a shallow 
continental sea.  Extensive reef structures were formed at this time before being buried by further sedimentary 
deposition. Retreat of the sea and subsequent erosion have since had a large impact on the landscape of the 
Canning Basin exposing the structure of the ancient limestone reef system in the form of ranges including the 
Edgar Ranges. The topography of the Canning Basin is otherwise generally flat (Australian Heritage Council, 
2011). 

The Canning Basin is dominated by two soil types: red sandplains (pindan) and eroded dune surfaces over 
Jurassic sandstone, and grey and brown cracking clays on alluvial plains (Graham 2001b). The Proposal area 
consists of sand plains with dunes and swales of regolith and no emergent landscape features occur in the 
immediate vicinity.  

The nearest emergent feature is the Edgar Ranges, which at the closest point lies approximately 6 km to the 
north-east of the Proposal. Given the geology of the area and distance from the coastline, there is a very low 
probability of acid sulphate soils occurring at the proposed well site (Wilson et al., 2009). 
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5.1.4 POTENTIAL IMPACT 

Direct impact  Soil erosion and land degradation due to topsoil removal during the clearing of 
native vegetation. 

Indirect impact  Soil contamination and reduction in soil quality as a result of a chemical/ 
hydrocarbon spill or accidental release of waste 

5.1.5 ASSESSMENT OF IMPACTS 

5.1.5.1 Soil erosion and land degradation 

The Proposal area is mostly flat with no major drainage lines or ephemeral streams. Soil is predominantly 
clayey sand. Visual inspections (2016, 2018, 2019) of previously disturbed areas identified that vegetation 
regrowth occurs within 12 months over firebreaks where topsoil was stockpiled during previous clearing 
activities. No signs of erosion or sediment runoff were observed. On the basis that the site is flat, and comprises 
soils relatively free draining soil, the Proposal is not expected to cause significant impacts associated with soil 
erosion and land degradation. 

Based on observations, soil conditions and the small scale of the disturbance (6 ha), it is reasonable to conclude 
that proposed scope of work for the site preparation is unlikely to result in significant losses of soil values. 

5.1.5.2 Contamination of soil resulting from accidental spill 

The Proposal includes on-site storage of fuel, chemicals to prepare drilling HFS fluids and storage of liquid 
waste (flowback). Common causes of spill events from exploration activities include equipment failure (e.g. 
corrosion, failed valves), human error, failure of container integrity, weather and vandalism (USEPA, 2015). 

A spill event has the potential to result in contamination of soil. The extent and severity of the impact from a 
spill or leak depends on the characteristics of the spill, the fate processes, transport, and toxicity of the 
chemicals. There are also several ways in which spill may indirectly contaminate land, surface waters and 
shallow groundwater aquifers, for example: soil contamination and eventual transport of contaminants to 
surface water during the wet season. 

To enable the risk assessment, the following baseline conditions of the receiving environment have been 
considered: 

• The Proposal area is flat and the soil directly underlying the wellsite is comprised of clayey sand.  

• The Proposal involves a small footprint of disturbance (220 m x 220 m). 

The worst-case scenario of soil contamination resulting from spill has been assessed as 65 m3 of diesel fuel 
(the maximum load of on-site fuel tank). In the event of the fuel tank rupture, the spill would spread whilst 
penetrating the soil due to typical sandy soil characteristics of the Proposal area. 

Using the number of assumptions regarding the type of spillage material, spread of spill across the flat surface, 
soil saturation conditions, environmental temperature, environmental conditions and vegetation cover, it has 
been estimated that the area of the spill on flat ground will be approximately 16,849 m2 or approximately area 
129 m by 129 m. In the case of soil completely saturated with water (after heavy rainfall) the area of surface 
spreading would be larger and the depth of contamination smaller. The maximum depth of penetration into 
the soil will be approximately 4.92 m; given the weathering profile of diesel, it is anticipated that 15 m3 of spilt 
hydrocarbons will evaporate during the spill (Grimaz et. al. 2007). 

A release such as this can be readily contained within the well site perimeter, which is 200 m x 200 m (or 
40,000 m2). The well site is designed to have a minimum 0.3 m high earth embankment extending for the full 
length of the site perimeter. As such the well site is designed to have a confined containment with total 
capacity of 12,000 m3. As the well site surface will be compacted during the site preparation, the engineered 
surface will also prevent infiltration and enable liquids to be recovered to containment. 

Given the limited extent of the surface disturbance required for the Proposal and short-term duration of the 
Proposal activities, overall risk to soil contamination is considered low and therefore the impact to soil values 
are not expected to be significant. 
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5.1.5.3 Terrestrial Environment Quality – Outcomes from the Hydraulic Fracturing Inquiry Findings 

Regarding Terrestrial Environmental values, the Independent Scientific Panel Inquiry into Hydraulic Fracture 
Stimulation in Western Australia in its Final Report to the Western Australian Government, 2018 concluded 
the overall risks to terrestrial environment quality were as follows: 

Finding 10: The overall risk to soil and land health including beneficial use, under the current regulations 
related to remediation, maintenance and rehabilitation, is low. 

5.1.6 AVOIDANCE AND MITIGATION MEASURES 

While impacts are not expected to be significant, the following mitigation measures and management controls 
have been developed and will be implemented to avoid and reduce the potential indirect impacts of the 
Proposal to terrestrial environmental values: 

Avoidance The Proposal was designed to utilise existing areas of disturbance. 
Seepage from WSF will be avoided by installation of HDPE liners. 

Mitigation Obtain and comply with approvals under the PGER Act and Environmental Regulations 
2014. 
The well site is designed to have a minimum 0.3 m high earth embankment which extends 
for the full length of the site perimeter. In unlikely event of spill, all spill material will be 
contained wholly within the site. The well site surface will be compacted. 
Baseline soil conditions will be gathered through soil sampling prior to the ground 
disturbance. 
As part of the Environmental Plan approval under the PGER Act the Proponent will 
implement: 
Soil Management Plan: 
- Soil disturbance will be restricted to the approved footprint. Civil works are in 

accordance with Site Preparation Scope of Works. 
- Topsoil will be stockpiled separately from sub-soil to maximise rehabilitation 

success. Size of stockpiles will not exceed 6m wide at the base, max 2m high with a 
maximum 2:1 batter slop to minimise erosion, protect soil from windblown erosion 
and preserve biological and chemical integrity. 

- Dust suppression during civil works and operations. 
- The well site will have a minimum 0.3 m high earth embankment which extends for 

the full length of the site perimeter to control of erosion and sediment within the 
site. In unlikely event of spill, all spill material will be contained wholly within the 
site. 

- The well site surface will be compacted. If required temporary sediment control 
measures such as silt/sediment fences. 

- Baseline soil conditions will be gathered through soil sampling prior to the ground 
disturbance 

 
Standard Refuelling Procedure: 
- Spill kit and fire extinguisher present at refuelling point  
- Nozzle to have automatic shut off 
- Draining and cleaning of nozzle with rag after refuelling 
- Rag or absorbent material over the nozzle while carrying it 
- Where possible bring vehicle to refuelling station to limit number of times fuel is 

transferred 
- Drip trays or bund under refuelling point 
- The refuelling area by the main storage tank should have a 1350gsm PVC collapsible 

bund with a minimum size of 2.4 x 4.0m with a capacity in excess of 3000 litres 
- Refuelling activities will only be performed by a person that has been trained in the 

refuelling procedures 
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Chemical storage and handling procedure: 
- All chemical storage, handling and mixing activities will be restricted to the cleared 

areas.  
- All liquid hazardous materials, chemicals and hydrocarbons will be stored in 

appropriate containers with appropriate bunding (i.e. sufficient to retain the volume 
of the largest container +10%) and handled in accordance with Australian Standards 
1940:2017 and 3780:2008, manufacturer’s instructions and as described in the 
MSDS for each material. 

- Chemicals/Hazchem storage areas will be lined with HDPE liners with low 
permeability and resistance to chemical exposure in accordance with the Water 
Quality Protection Guidelines No.3 – Liners for waste containment, 2000. 
 

Oil Spill Contingency Plan (OSCP): 
- In general, small spills or leaks within cleared areas will be immediately cleaned up 

and reported through Theia Energy’s internal incident reporting procedure.  
- In the unlikely event of a worst-case scenario spill, the contaminated area will be 

cleaned up in accordance with the OSCP. The following steps will be undertaken to 
ensure the area affected by the spill is sufficiently restored: 

o All contaminated areas will be remediated in accordance with the OSCP. 
o All contaminated soil will be removed with an excavator and if required 

replaced. 
o Soil samples will be taken from beneath the removed contaminated soil and 

tested for contaminants. 
- If results show elevated levels of contaminants in comparison with the baseline 

assessment, then excavation will continue, and further testing will be undertaken 
until sampling indicates that all contamination has been removed. 
 

Waste Management Plan: 
- All waste streams associated with the Proposal will be managed in accordance with 

the EP (Waste Management Plan) approved by DMIRS. Records of waste type, 
volume and disposal options will be maintained in a Waste Disposal Register and 
reported to DMIRS quarterly. 

- Wastewater, mostly flowback water, will be contained in a WSF that is designed to 
accept all wastewater streams produced on-site and designed in accordance with 
the Department of Water WQPN 26 – Liners for containing pollutants, using 
synthetic membranes. 

- Site water audit will be undertaken in accordance with HFS Scientific Inquiry 
Recommendation 8, all water, accounting for water used for exploration activities, 
produced flowback water, evaporated and disposed water. 

- All waste will be disposed in accordance with the Landfill Waste Classifications and 
Waste Definitions Guideline, 2013:  

o general non-hazardous waste to be transferred to landfill.  
o recyclables to be distributed to the relevant recycling facility. 
o controlled waste to be disposed of at appropriated class landfill. 
o sludge from sewage / black water treatment to be disposed of at a local 

wastewater treatment facility.   
o waste containing hydrocarbons/HAZCHEM to be transported to a relevant 

disposal facility licenced to accept such waste.  
o Contaminated soil resulted from spill to be tested to determine class of 

landfill and disposed of appropriately.  
o unused solid/liquid chemicals will be packed and removed from the site by 

relevant contractor. 
- Unclassified waste (cuttings and residual drilling liquid) to be tested to determine 

suitable disposal options. 
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Rehabilitation  Should the exploration activities have not met the exploration objectives, all wells be 

decommissioned, the disturbed areas will be rehabilitated in accordance with the 

Proponent’s Rehabilitation Management Plan (RMP) approved by DMIRS and in 

accordance with the Permit relinquishment obligations to rehabilitate all disturbed areas 

to standard accepted by DMIRS. 

5.1.7 ASSESSMENT AND SIGNIFICANCE OF RESIDUAL IMPACTS  

The predicted outcome was determined based on the assessment of the impacts and the EPA's Consideration 

of Significance as provided in the EPA's Statement of environmental principles, factors, objectives and aims of 

EIA, 2021. The result of the assessment is summarised below: 

EPA consideration of 
significance 

Assessment of outcomes Assessment 
of 

Significance 

Values, sensitivity and 
quality of the 
environment which is 
likely to be impacted 

Within the Proposal, soils are mostly characterised by sandy and loamy 
pindan. The soils are typically low in nutrients, and susceptible both to 
drought and to waterlogging when wet. This type of soil is consistent across 
the Great Sandy Desert and supports savanna type vegetation.  
The Proposal consists primarily of cleared land that was cleared for previous 
exploration activities within the same area. Based on observations of 
disturbed areas over a period of 5 years following previous drilling activities 
and given the small scale of the disturbance, it is reasonable to conclude that 
the Proposal is unlikely to have a significant impact on soil values. 

Not 
significant  

Extent (intensity, 
duration, magnitude, 
and geographic 
footprint) of the likely 
impacts 

The disturbance to soil values will be limited to 6 ha. The only identified 
impact to soil quality is related to un-planned activities such as the worst-case 
spill scenario. In unlikely event of spill, the maximum extent of impact will be 
limited to the footprint of the well site (200m by 200m) and will be promptly 
managed in accordance with the Oil Spill Contingency Plan. The residual 
impact will be associated with contaminated soil disposal and will be limited 
to the volume of soil contaminated from the spill. 

Not 
significant  

Resilience of the 
environment to cope 
with the impacts or 
change 

Visual inspections (Theia Energy 2016, 2018, 2020) of previously disturbed 
areas did not identify any signs of erosion or sediment runoff within the 
previously cleared areas. Based on soil conditions and the small scale of the 
disturbance, it is reasonable to conclude that the soil profile is resilient to 
changes and quickly responds to changes.  This is supported by observations 
that vegetation regrowth occurs within 12 months over firebreaks where 
topsoil was stockpiled during previous clearing activities, with native flora 
species (e.g. S. katatona) appearing to respond positively to ground 
disturbance. 

Not 
significant  

Consequence of the 
application of the 
mitigation hierarchy 

Following implementation of mitigation measures described in Section 5.1.6 
residual risk to terrestrial environmental values is considered Low with no 
residual impacts to terrestrial environmental values expected. In particular: 
- Soil Management Plan will prevent soil degradation, wind and water 

erosion. 
- Refuelling Procedure and Chemical storage and handling procedure to 

prevent small spills and leaks and therefore prevent soil contamination. 
- Waste Management Plan will prevent soil contamination. 
- Oil Spill Contingency Plan, if activated, will minimise extent, duration and 

intensity of impact from worst case scenario spill. 
- Rehabilitation Plan will be implemented to ensure disturbed areas are 

rehabilitated and monitored to ensure the area returns to its pre-activity 
condition. 

Not 
significant 

Consequence of the 
likely impacts 

No significant consequences to terrestrial environmental quality and values 
are predicted to result from this Proposal. Impacts on soil quality will be highly 
localised and limited to the clearing footprint and will be reversible through 
implementation of the Rehabilitation Plan. 

Not 
significant 
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Cumulative 
environmental impacts 
with other existing and 
reasonably foreseeable 
activities 

There are no other existing or reasonably foreseeable activities, 
developments or land uses proposed within the Proposal, which may have a 
cumulative impact on soils and their associated values. 

Not 
significant 

Holistic impacts – 
connections and 
interactions between 
impacts 

Key connections and interactions between terrestrial environmental values 
and other environmental factors relate to potential changes to flora and 
vegetation, surface water and groundwater. Impacts on these factors from 
clearing and soil contamination have been addressed in other Sections of this 
document. 

Not 
significant 

The level of confidence in 
the prediction of residual 
impacts and the success 
of proposed mitigation 

Potential impacts and risks are well understood through previous exploration 
activities in this region. Implementation of management strategies during 
exploration activities in 2015 (civil works, operations and rehabilitation) 
demonstrates acceptable environmental outcomes. Site monitoring in 2016, 
2018 and 2020 reported significant regrowth of native vegetation with no 
visual evidence of soil erosion within the disturbance footprint. The 
Proponent has a high level of confidence in the predictions of potential 
impacts and the success of proposed mitigation measures.  

Not 
significant 

Public interest about the 
likely effect of the 
proposal and relevant 
public information that 
informs the EPA 
assessment. 

The Proposal is consistent with stakeholder expectations. No concerns or 
issues have been raised in relation to potential impacts to terrestrial values 
during Theia Energy Stakeholders Consultation. A summary of consultation 
activities is provided in Section 3.  

Not 
significant 

5.1.8 PREDICTED OUTCOME 

Based on the assessment of residual impacts, the Proposal was assessed as having no significant or irreversible 
impact on land and soil values. The outcomes of the Proposal are predicted to be: 

• No direct or indirect impacts from soil erosion 

• No soil contamination from spill events 

Based on the predicted outcomes, the proponent considers the impacts to terrestrial environmental quality 
after implementation of the Proposal can be managed to maintain the quality of land and soils so that the 
environment values are protected. Consequently, the Proponent considers that the EPA’s objective: “To 
maintain the quality of land and soils so that the environment values are protected” can be met.  

5.1.9 OFFSETS 

Not applicable to this factor.  
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5.2 INLAND WATERS 

5.2.1 EPA OBJECTIVE 

To maintain the hydrological regimes and quality of groundwater and surface water so that environmental 

values are protected. 

5.2.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• Environmental Factor Guideline: Inland Waters, EPA  

• Guideline for Groundwater Monitoring in the Onshore Petroleum and Geothermal Industry, DMIRS 
2016 

• Environmental Risk Assessment of Chemicals Used in WA Petroleum Activities, DMIRS 2013 

• 26D and 5C licence to extract water under the RIWI Act. 

5.2.3 RECEIVING ENVIRONMENT 

The following independent studies, reports and desktop assessments have been undertaken since 2014 to 
investigate geology and hydrogeology of the Proposal area:  

• An independent detailed gravity magnetics study, Keith Jones Consulting, 2013. 

• Digital elevation model and satellite imagery and interpretation of topographic and surface 
geological maps, regional reports on tectonic history of the Canning Basin. 

• Interpretation of topographic and surface geological maps, regional reports on tectonic history of the 
Canning Basin. 

• Theia-1 Composite well log / Lithology Report. Data was acquired during the Theia-1 drilling and 
coring in 2015. 

• Hydrogeological Investigation report including results of groundwater field-based baseline 
assessments, prepared by the Proponent, peer-reviewed by CDM Smith and WA Department of 
Water, accepted by the DMIRS in 2017. 

5.2.3.1 Summary of Existing Environment  

This section summarises baseline conditions of the existing environment either within or in close proximity to 

the Proposal area, for more details refer to sections below and the Proponent’s Hydrogeological Report and 

Groundwater Baseline Assessment, Attachment 4: 

• There are no permanent surface water features such as rivers, springs, pools, water holes. The 
nearest landscape feature that contains ephemeral water courses and a chain of waterholes is the 
Edgar Ranges located > 6 km from the proposed activity. 

• The physical vertical separation distance from the target formation to the nearest aquifer 
(Cuncudgerie Sandstone) is 604 m. The Cuncudgerie aquifer is impractical to access due to depth and 
high salinity and is not considered by DoW for allocation purposes. 

• The principal aquifer underlying the exploration site is the Wallal Sandstone, an extensive regional 
aquifer >160 m deep. 

• The physical vertical separation distance from the target formation to the Wallal aquifer is 1231.6 m. 
Within the Proposal area the Wallal aquifer water quality is brackish with salinity level exceeding 
threshold standards for drinking water quality under the Australian Drinking Water Guidelines 6, 
2016. 

• Water quality baseline assessment of the Wallal aquifer was undertaken by The Proponent in 2015. 
Water quality of the Wallal aquifer within the Proposal area is brackish, with TDS of 1,600 mg/L. The 
TDS value exceeds recommended limits for human consumption; however, it is in line within the 
limits for irrigation and stock watering. 

• The overlying Jarlemai Siltstone (a confining layer) serves to impede and restrict vertical movement 
from the surface. The Jarlemai Siltstone consists of interbedded sandstone and claystone. The 
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infiltration rate of clay-loam and loam soils ranges between 5-10 mm/hour and 10-20 mm/hour. In 
the unlikely event of spill, the emergency response window (i.e. the time for contaminants reach the 
Wallal aquifer) is hypothetically calculated to be 687 days or 22 months. 

• There is no evidence of shallow or surface faults at or near the Proposal area or on the Broome 
Platform itself. 

• There are no significant regional faults within the Proposal area. The nearest faults to the Proposal 
are located approximately 8 km to the north and 25 km to the south. 

• A detailed geological and geophysical assessment using information derived from seismic surveys, 
drilling logs and data received from the proponent’s drilling program in 2015 suggests that there are 
no geometrical hazards such as faults or natural fractures evident in the stratigraphy of the target 
formation that potentially provide conditions for vertical connectivity/vertical movement of fluids or 
interconnection of the aquifers. 

• The Proposal area is very isolated, more than 150 km from the nearest town of Broome and localised 
to 220 by 220 m disturbance footprint and between 1,473 – 2,900 m below the ground surface. 

• No Public Drinking Water Source Areas (PDWSA), potable water supplies, Public Drinking Water 
Source Areas water bores or Aboriginal Community drinking water bores within or near the Proposal. 
The nearest PDWSA is near the town of Broome, approximately 150 km north-west of the Proposal. 

• There are no wetlands within or near the Proposal area which are listed as Ramsar, Conservation 
Category, or listed in the Directory of Important Wetlands in Australia. 

• There are no known groundwater dependent ecosystems. 

5.2.3.2 Geology and structural geology  

The Proponent has investigated the geology of the Canning Basin to help understand the geological risks and 
to determine occurrence of faults at shallow depths within the Proposal.  

The digital elevation model, topographic maps and satellite imagery support the geological maps, seismic and 
magnetics imagery indicating there are no shallow faults within or near to the Proposal area. Further to this, 
post the 225 Ma Fitzroy compression, the Broome Platform has been tectonically quiescent and as a result no 
shallow faulting is present on the Broome Platform. 

Much of the faulting is restricted to deeper Ordovician and Devonian strata. Major erosional events are also 
present with peneplane older strata. Most faults are in older strata associated with the Price Creek Movement 
(~400 Ma). There is no evidence of shallow or surface faults on the Broome Platform itself and near the 
Proposal. There are no significant regional faults within the Proposal area. The nearest deep faults are located 
approximately 8 km to the north and 25 km to the south of the Proposal area (Figure 7). 

The Edgar Ranges is located at a distance of more than 6 km from the site (Figure 8). The Edgar Range is a 
natural depression in the landscape as a result of thick Ordovician salt formation movement to the south. 
Although the surface geology shows cliffs, these are not the result of shallow faulting. 



 

EPA Referral Well Stimulation Program   
Supporting Document Page 56 of 117 

Figure 7: Local faults N – S cross section 

 
Source: Theia Energy database, 2016 

5.2.3.3 Hydrology 

There are no permanent surface water features in the vicinity of the Proposal. During the wet season 
(November- April), sustained heavy rainfall may result in ephemeral surface water features in the region. 

The nearest landscape feature that contains ephemeral water courses and chain of waterholes is the Edgar 
Ranges located > 6 km from the site. The Geegully Creek, Woolonwarra Creek and its major and minor 
tributaries (including ephemeral systems) and waterholes are wholly contained with the Edgar Ranges which 
is a natural depression in the landscape. 

The limited surface flow and clayey sand occurring within the Poposal area suggests that during rainfall events, 
water will percolate through the sands rather than move away creating creeks or drainage channels. 
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Figure 8: Edgar Ranges Location 

 

5.2.3.4 Hydrogeology 

The Proposal is located within the Sandy Desert Basin surface water area, Lower Fitzroy surface water subarea 
(DOW, 2016). The hydrogeological settings of the greater Canning Basin are well understood at a regional scale 
through petroleum and mineral exploration wells and various hydrogeological investigations. 

The Canning Basin contains two main aquifer systems hosted in the largely unconfined Broome Sandstone and 
the confined Wallal Sandstone. These two aquifers are separated by the generally impermeable Jarlemai 
Siltstone. A broad description of each unit is provided below based on previous studies of the Canning Basin 
(Aquaterra, 2010; Leech, 1979). 

The Broome Sandstone aquifer overlies the Jarlemai Siltstone and has a maximum recorded thickness of 60 m 
in the West Canning Basin. The Broome Sandstone aquifer is mostly unconfined. Groundwater generally flows 
northwards through the aquifer toward the Indian Ocean. Measured hydraulic conductivity values range 
between 3 and 15 m/day, and averaged 7.5 m/day (Aquaterra, 2010). Recharge to the Broome Sandstone 
aquifer is mainly by direct percolation of rainfall. Groundwater is lost from the aquifer through discharge to 
the Indian Ocean and through evapotranspiration in low lying coastal areas. The salinity of the groundwater in 
the Broome Sandstone aquifer ranges from around 380 to over 10,000 mg/L total dissolved solids (Aquaterra, 
2010). 

The Jarlemai Siltstone comprises mainly black puggy clay and silty clay and acts as a confining layer which 
separates the groundwater flow systems of the Wallal and Broome Sandstone aquifers. The Jarlemai Siltstone 
has a maximum recorded thickness of 200 m. The Jarlemai Siltstone is considered a significant aquitard as the 
groundwater moves independently in each aquifer and in different directions (Aquaterra, 2010). 

The Wallal Sandstone generally comprises cemented very coarse to fine grained sands. A fine to medium 
grained sandstone and inter-bedded mudstone, consistent throughout the upper Wallal Sandstone, has been 
correlated with the Alexander Formation. This unit has a maximum recorded thickness of 420 m. The Wallal 
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aquifer is confined beneath the Jarlemai Siltstone over most of the West Canning Basin, with much of the 
aquifer demonstrating artesian heads of up to 30 m above ground level close to the coastline (Aquaterra, 
2010). 

Interpretation of an existing seismic line that intersects the Proposal area suggests that below the Wallal 
Sandstone the water quality is generally brackish down to the base of the Grant Formation where it becomes 
more saline. The Cuncudgerie Sandstone has a low potential as an aquifer due to its considerable depth and 
the likelihood of water quality being saline to hyper-saline. This aquifer is not considered by the DoW for 
allocation purposes in the Central Canning Basin. 

The local hydrogeology within the Proposal is summarised in Figure 9 and described as: 

• Extensive aquifers of sedimentary rocks comprised of sandstones by Cretaceous overlaying Jurassic. These 
sediments are mostly distributed to the west of the Proposal. 

• Local aquifers with rocks of low permeability fractured and weathered rocks represented by 
undifferentiated extensive sedimentary Jurassic age. These sediments are present in the eastern part of 
the Proposal. 

The most prospective aquifer in the Proposal area is the Wallal Sandstone. The quality of groundwater can be 
variable ranging from brackish to saline. Figure 9 illustrates the hydrogeology of the Proposal area, surface 
water catchment areas, groundwater bores registered in the Water Information Register (WIR) and water table 
of the Broome aquifer which is unsaturated at the Proposal location. 

Figure 9: Local hydrogeology of the Proposal area 

 

The Proponent carried out hydrogeological investigations of the Proposal area in 2015 as part of the 
exploration drilling campaign at Theia-1 well site. The investigation report and groundwater baseline 
assessment are provided as Attachment 4 - Theia Energy’s Hydrogeological Report and Groundwater Baseline 
Assessment. The Report was prepared in accordance with the requirement 4.5 Provision of Information of the 
DMIRS Guideline for Groundwater Monitoring in the Onshore Petroleum Industry, August 2016. 
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An independent peer review of Section 1: Existing Environment of the Hydrogeological Report and 
Groundwater Baseline Assessment was provided by Paul Howe (Principal Hydrogeologist, CDM Smith Australia 
Pty Ltd). The report was also reviewed by the Department of Water in 2017. Based on the stratigraphy and 
lithology obtained from composite well log Theia-1, Table 16 below summarises the aquifers recognised within 
the Proposal area (in order from shallowest to deepest). 

Table 16: Aquifers in the Proposal area 

Aquifer Formation Depth 
(m) 

Groundwater 
Quality 

Distribution 

Broome 
(saturated) 

Broome 
Sandstone 

Not 
present 

Fresh to 
brackish 

Broome aquifer (saturated) is not present in 
the Proposal area – occurs 50 km west of 
the Proposal area 

Broome 
(unsaturated) 

Broome 
Sandstone 

1.3-40 N/A Broome aquifer (unsaturated) – present 
within the Proposal area 

Wallal Wallal Sandstone 165-241 Fresh to 
brackish 

Occur within the Proposal area 

Grant Group Cuncudgerie 
Sandstone 

>400m Likely saline to 
hyper-saline 

Occur within the Proposal area at 
considerable depth  

The conceptual hydrogeological profile illustrating relationships between aquifers and aquitards within the 
Proposal area is summarised in Figure 10. 

Figure 10: Conceptual hydrogeological profile of the Canning Basin 

 

5.2.3.5 Connectivity of aquifers 

The stratigraphy of the Proposal area and the formation properties suggest that formations beneath two main 
aquifer systems are practically impermeable rocks and can be described as aquitards or aquicludes. The 
formation parameter values were obtained from a routine core analysis study conducted on selected core 
samples from Theia-1 by the Core Laboratories, August 2016.  
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Table 17: Formation parameters 

Formation Unit 
Thickness 

(m) 
Parameters* 

Surficial/Broome Sandstone 
Aquifer 
(unsaturated) 

38.7 
Vertical Hydraulic Conductivity (m/d) - 0.75 
Horizontal Hydraulic Conductivity (m/d) - 7.5 

Jarlemai Siltstone Aquitard 125.0 
Vertical Hydraulic Conductivity (m/d) - 0.0001 
Horizontal Hydraulic Conductivity (m/d) - 0.001 

Wallal Sandstone Aquifer 76.0 
Vertical Hydraulic Conductivity (m/d) – 2.0 
Horizontal Hydraulic Conductivity (m/d) - 20 

Grant 
Formation 

Dora Shale Mbr Aquiclude 149.0 N/A 

Cuncudgerie SST Aquifer 451.0 N/A 

Carribudy Formation/ Bongabinni 
Formation 

Aquitard 178.0 
Porosity (%) - 12.2 
Permeability (mD) – 0.009 

Nita Formation Aquiclude 169.5 
Permeability (mD) – 0.001-0.021  
Porosities (%) - 3.3-4.7 
Hydraulic Conductivity (m/d) - 0.0000831 

Goldwyer 
Formation 

Top Goldwyer (I) 
Mbr 

Aquiclude 177.5 
Porosity (%) - 1.8-3.5 
Permeability (mD) – 0.0023-0.0042 

Middle Goldwyer 
(II) Mbr 

Aquiclude 106.6 
Porosity (%) - 3.5-4.6 
Permeability (mD) – 0.0012-0.0023 

Lower Goldwyer 
(III) Mbr 

Target 120.6 
Porosity (%) - 1.0-3.6 
Permeability (mD) – 0.001-0.03 

Willara Formation Aquiclude >51 
Porosity (%) - 1.9-4.2 
Permeability (mD) – 0.003-0.013 

Nambeet Formation Target TBD N/A 

Total Depth  2900.0  
*mD – milliDarcys is a unit of permeability of a porous medium such as sedimentary rock 

The major confining layer between the LGS and the first overlying Cuncudgerie Sandstone is represented by 
283.0 m of Top and Middle Goldwyer Formation (Unit I and Unit II), 169 m of Nita Formation and 178.0 m of 
Bongabinni and Carribudy Formations. These formations are low permeable to practically impermeable with a 
total thickness of 604.6 m. 

The Cuncudgerie Sandstone and the underlying Carribudy Formation are likely to have some degree of 
hydraulic connectivity, however they both contain confining layers, which will serve to impede or restrict 
vertical groundwater movement from deeper hydrostratigraphic units to shallower ones.  

The major regional aquifer, the Wallal Sandstone, is separated from the Cuncudgerie Sandstone by Dora Shale, 
which provides a geological barrier to vertical transfer of groundwater (149 m) between the Wallal and 
Cuncudgerie Sandstones. The Jarlemai Siltstone overlies the Wallal aquifer. The Broome Sandstone is 
unsaturated in the Proposal area. Surface sediments, 1.3 m thick, comprise sand, gravel and siltstone which 
overlie the Broome Sandstone. 

5.2.3.6 Groundwater quality 

In 2015 The Proponent conducted a groundwater baseline assessment of the Theia-1 on-site water bore which 
was completed in the Wallal aquifer. The groundwater quality is brackish, recording TDS of 1,600 mg/L (ALS, 
2015). The TDS value exceeds limits for human consumption, however the water maybe suitable for irrigation 
or stock watering (MPL, 2015). 

5.2.3.7 Conservation areas and environmental water values 

Wetlands 

Desktop assessment concluded that there are no Ramsar listed wetlands present in the Canning Basin, the 
nearest wetland of national significance is Dragon Tree Soak, which lies approximately 90 km to the south of 
the footprint, refer to Figure 13, Section 6.1.3.3. 

The nearest landscape feature that contains ephemeral water courses and chain of waterholes is the Edgar 
Ranges located approximately 5 km from the Proposal area. The Geegully Creek, Woolonwarra Creek and its 
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major and minor tributaries (including ephemeral systems) and waterholes are wholly contained with the 
Edgar Ranges which is a natural depression in the landscape. 

Groundwater dependent ecosystems 

A search of the National Atlas of Groundwater Dependent Ecosystems (NAGDEs) undertaken within a 10 km 
radius of the Proposal area identified a low potential for groundwater interaction (Theia Energy, 2017). One 
ecosystem was identified within the 10 km radius namely the Geegully Creek which located within the Edgar 
Ranges >5 km from the Proposal area. Considering the significant depth (>160 m) to the shallowest 
groundwater aquifer it is reasonable to conclude that GDEs are unlikely to occur within the Proposal area. 
Vegetation units present within the Proposal area is unlikely to be Inflow Dependent Ecosystems (IDEs), 
(NAGDEs, 2017). 

The Proposal does not occur in close proximity to existing groundwater users. The nearest public drinking water 
reserve is near the town of Broome (Department of Water, 2010), approximately 150 km north-west of the 
Proposal. 

5.2.3.8 Water availability and current water use  

The Proposal is located within the Canning–Kimberley groundwater area, Canning- Kimberley sub-area and 
partially within Canning La Grange North sub-area, Figure 11. The Proposal’s water allocation area is the 
Canning – Wallal aquifer. According to the DoW, the Wallal aquifer contains a relatively brackish to saline 
groundwater resource.  

The Proposal is located in a region that has little if any agricultural potential. There are no cattle or sheep raised 
in this area, therefore there are no existing third-party water bores in the Proposal area and within the 
Exploration Permit area, the nearest water bore is located on the Dampier Downs Station approximately 70 km 
away (RPS, 2014). 

DoW’s database search suggest that there is a limited licenced groundwater use within the Proposal and 
surroundings, limited to a total annual allocation of approximately 175 ML (including the proponent’s water 
allocation of 60 ML). The licence holders are predominantly petroleum exploration companies. There are no 
operational mines in the identified groundwater area (DoW, 2010). 
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Figure 11: Groundwater areas 

 

5.2.4 POTENTIAL IMPACT 

Direct impact  Contamination or cross-contamination of groundwater from casing failure, 
breaching of natural seals or connecting aquifers due to inadequate safeguards 
during HFS program, large scale pressure propagation or induced seismicity. 

Indirect impact  Contamination of surface water or shallow aquifer from un-planned and non-
routine activities. 

Reduced water availability for downstream groundwater users and ecosystems 
from temporary extraction of approximately 13ML over the life of the Proposal. 

 

5.2.5 ASSESSMENT OF IMPACTS 

5.2.5.1 Contamination or cross-contamination of groundwater due to: 

Loss of well integrity (casing failure) 

There are two major subsurface mechanisms by which the pumping of fluid during HFS activities could lead to 
contamination or cross-contamination of underground water aquifers: 

• Impaired integrity of the well casing and /or cement may result in movement of fluids outside the well; 
and 

• Movement of fluids from the target formation through natural faults or fractures to overlying aquifers. 

The objective of the well construction is to isolate fluid-bearing zones from each other, access the target 
formation and bring hydrocarbons from the formation to the surface. Multiple casings are installed and 
cemented in to protect and isolate the oil and gas from the formation it must travel through to reach the 
surface. The absence of voids and good bonding of cement at these interfaces prevents migration paths and 
establishes zones of isolation. Impact to groundwater aquifers from subsurface liquid and gas movement may 
occur if casing or cement are inadequately designed or constructed. 
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The design and construction of petroleum wells is regulated under the WMP accepted by DMIRS under the 
PGER Act and RMA Regulations. The proposed well is designed to allow for multiple barriers to ensure that the 
risk of loss of well integrity is ALARP14. 

Inadequate safeguards during HFS program 

As stated above, the second mechanism by which the pumping of fluid during HFS activities could lead to 
contamination or cross-contamination of underground water aquifers is movement of fluids from the target 
formation through natural faults or fractures to overlying aquifers. 

Physical vertical separation between the target formation and groundwater aquifers are critical elements in 
designing the HFS program. This physical separation helps prevent seepage from underlying formations. 

There are two groundwater systems in the Proposal area: Wallal Sandstone and Cuncudgerie Sandstone. The 
Wallal Aquifer is 165 m deep and separated from the surface by the Jarlemai Siltstone. The Cuncudgerie 
Sandstone is 390 m deep and separated from the Wallal aquifer by Dora Shale that is impermeable rock. 

The physical vertical separation distance from the LGS to the nearest aquifer (Cuncudgerie Sandstone) is 
604 m. The physical vertical separation from the target formation to the Wallal aquifer is 1,231.6 m. 

Connectivity between these aquifers is highly unlikely due to geological barriers represented by impermeable 
rocks that exceed a thickness of 600 m.  Considering these barriers, connectivity or cross-contamination 
between the Wallal or Cuncudgerie aquifer and the target formation is highly unlikely. 

As an example, the following regulatory requirements define the distance between HFS zone and aquifers: 

• In Queensland, HFS activities are regulated under the Environmental Protection Act 1994. The Guideline 
for Standard Environmental Conditions for petroleum activities (2016) established a stimulation impact 
zone of a 100 m maximum radial distance from the stimulation impact point. Under this condition all water 
bores identified in any aquifer that is 200 m above and below the target gas producing formation and 
spatially located with two (2) kilometre radius from the location of the stimulation initiation point must be 
monitored and baseline conditions must be established prior to undertaking HFS. The measures of 200 m 
and 2 km were developed by the Queensland Environmental Protection Authority (DEHP) in consultation 
with the petroleum industry. 

• The UK Government has implemented a minimum separation of 600 m between the HFS zone and 
overlying aquifers following a Parliamentary inquiry into hydraulic fracturing. 

The maximum stimulation impact zone or fracture propagation zone for LGS Formation was calculated by using 
Schlumberger’s numerical model “Planar3D”. The model was run and calibrated for various scenarios based 
on data obtained from The Proponent’s drilling program in 2015 (e.g. well logs, cores, geo-mechanical and 
geochemical properties etc.) and various studies undertaken by independent parties. 

In the LGS, the model predicted an average vertical fracture propagation height of 50-60 m per stage with the 
maximum height for two (2) stages is 120 m. This suggests that vertical or horizontal fracture propagation will 
not extend beyond boundaries of the target formation.  

The model predicted the spatial/ horizontal extent of fractures between 50 m (average) and 95 m (maximum) 
from the stimulation initiation point. Therefore, the average proposed stimulation impact zone is predicted to 
be approximately 100-120 m radial distribution/distance from the stimulation initiation point. The model 
indicates that in general for both target formations the fractures will remain well confined to the target 
intervals. 

Due to natural geological barriers and safeguard mechanisms such as adequate well design, the contamination 
of groundwater aquifers resulting from HFS program is assessed as being highly unlikely or rare and therefore 
the risks are considered Low. The proponent assessed the direct and indirect risks and impacts to groundwater 
environmental values from the Proposal and concluded that they are not expected to be significant.15. 

 
14 

The 2015 WA Parliamentary enquiry into hydraulic fracturing found that well failure does not necessarily result in a leak to the external environment, therefore it is incorrect to equate 

all well failures with environmental impacts (Finding 38). According to evidence from DMIRS, there have been no failures of surface or conductor casings (Finding 39). 
15

 The 2015 WA Parliamentary Inquiry into Hydraulic Fracturing concluded that the likelihood of fractures [created during HFS] intersecting groundwater aquifers is negligible (Finding 29). 
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Large scale pressure propagation and upward movements of HFS fluids 

When HFS fluid is injected into the formation (stimulation initiation point) to create the fracture network, there 
is a concern that fractures may extend (propagate) above or below the HFS zone (or stimulation impact zone) 
and create upward movements of HFS fluid. 

The target shale formation and bounding lithology were studied by The Proponent in conjunction with several 
independent expert companies and consultants such as Weatherford, Schlumberger, Task Frontera, 3D Geo, 
Source Geoscience, CoreLab, Chemostrat and Good Earth Consulting. The unconventional petrophysical and 
geo-mechanical evaluation was undertaken by Schlumberger. 

The Schlumberger geo-mechanical analysis shows that the carbonate rocks above and below the target shale 
form natural fracture barriers. The target shale thickness is ~120 m, in the unlikely event an induced vertical 
fracture reaches the shale boundary, it will encounter a carbonate (~100 m thick, Goldwyer II Unit) which will 
tend to fracture horizontally (not vertically) as the horizontal stresses (Shmin & SHmax) exceed the vertical stress 
(Sv). Figure 12 summarises Schlumberger’s geo-mechanical model. 

Figure 12: Schlumberger Geo-mechanical Model 

 

In addition, the top Nita carbonate is overlayed by the Carribudy shale which is 137 m thick. These tight low 
permeability geological barriers vary in thickness from 400 m to 650 m across the Proposal area. 

Physical vertical separation between the target formation and groundwater aquifers is a critical element in 
designing the HFS. The physical barriers help protect overlying aquifers from cross-contamination. 

Flewelling, S. A. and Sharma, M. (2014) concluded that hydrocarbon extraction following an HFS treatment 
creates a low-pressure zone that will draw fluids downward rather than upward. The large-scale pressure 
propagation is unrealistic due to low permeability of shales and hydrocarbon extraction will cause fluids to 
flow toward the fracture network thereby eliminating any short-term localised pressure effects of HFS. 

Based on the existing geological, geo-mechanical and petrophysical characteristics, large scale pressure 
propagation and upward movements of HFS fluid is unrealistic for this Proposal due to low permeability of 
shales. In addition, hydrocarbon extraction will cause fluids to flow toward the fracture network thereby 
eliminating any short-term localised pressure effects. 

Induced seismicity 
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Induced seismicity defined as “Seismic (earthquake) activity that is a result of human activity, including the 
injection of water or other fluids into the earth, which can increase the fluid pressure in a fault zone, leading to 
a seismic event”, WA EPAC, 2015. 

The WA Environment and Public Affairs Committee, Parliamentary Inquiry into Hydraulic Fracturing 2015 
concluded that the risk of induced seismicity associated with hydraulic fracturing of shale plays at depth is 
negligible. Research has found that the risk of induced seismicity can be mitigated by appropriate baseline 
monitoring of an area’s geology in order to establish background seismicity potential and to identify any 
possibly active faults in the region, (Finding 42). 

The Committee also concluded that “given Western Australia’s geology and low background seismicity, the 
State is unlikely to experience any negative effects from induced seismicity as a result of hydraulic fracturing, 
(Finding 45) and that a traffic light monitoring system for induced seismic events related to hydraulic fracturing 
has merit, but is unlikely to be necessary in Western Australia, (Finding 47). 

The Committee noted that any risk of induced seismic events can be managed by using the best available 
seismic information and processes (such as 3D seismic surveys where possible) and real-time data. 

The Committee provided their findings and conclusions based on received briefings, organised site visits and 
tours of world-class research facilities in the United Kingdom (UK) and the United States of America (USA) and 
meetings with residents from affected communities. Members of the Committee had the opportunity to 
question world-renowned experts on induced seismicity, human health impacts, groundwater protection and 
learn from the experiences of other countries whose unconventional gas industries are more developed than 
our own. 

The Independent Scientific Panel Inquiry into HFS in WA Final Report to the Western Australian Government, 
September 2018 concluded that “given the known low projected volumes of injected fluids and geomechanics 
of the Canning and Perth Basins, the risk to life or damage to property and infrastructure from induced 
seismicity is low. Owing to the incompressible nature of target formations and the relatively small volumes of 
fluids being withdrawn per unit volume of rock in unconventional oil and gas production, the risks of land 
subsidence or uplift at the surface associated with hydraulic fracture stimulation operations in Western 
Australia are negligible” (Finding 11). 

Given the effort and resources already dedicated by the WA Government Committee (2015) and the 
Independent Scientific Panel (2018) during two inquiries to investigate induced seismicity associated with 
unconventional gas exploration and development and potential environmental impacts, the proponent 
contends that sufficient scientific knowledge has been established to support its Proposal. For more details on 
induced seismicity investigations and results refer to WA Environment and Public Affairs Committee, Inquiry 
in to HFS, 42 Report, 2015 and the Independent Scientific Panel Inquiry into HFS in WA Final Report to the 
Western Australian Government, September 2018. 

The Canning Basin is an old geological platform with no presence of seismic activities or earthquakes. There 
are no major faults at a regional and local scale that may be considered to constitute a geo-mechanical hazard. 
Interpretation and analysis of seismic survey data of ON-CST 80-523 seismic line suggests that the nearest 
faults are located approximately 8 km to the north and 25 km to the south of the Proposal area, for more 
details refer to Section 5.2.3.2. 

There is a high level of confidence to conclude that the risks of induced seismicity as a result of the Proposal in 
the Canning Basin are Low. The risk of induced seismicity associated with hydraulic fracture stimulation 
activities is already mitigated by a combination of geological factors such as absence of faults and physical 
vertical separation of at least 1,473.0 m between the first target formation and the ground surface. As a result, 
further mitigation measures regarding induced seismicity are not considered necessary in respect of this 
Proposal given the lack of receptors in the vicinity of the Proposal. 

5.2.5.2 Contamination of surface water or shallow aquifer from un-planned and non-routine activities 
such as spill, leak or overflow of on-site water storage facilities  

No permanent surface water features have been identified within the Proposal area. The Proposal area is 
relatively flat. The limited surface flow and clayey sand occurring within the Proposal area suggests that during 
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rainfall events, water will percolate through the sands rather than create drainage channels or move away 
along creeks. 

The Proponent identified three potential spill scenarios: 

- Level 1 (small) spill that is contained to hardstand areas and do not exceed 500 L of spilt material or 100 m2 
ground surface area affected. Usually, spill results from inappropriate storage or handling of hazardous 
materials or from refuelling equipment and machinery.  

- Level 2 (the worst-case) spill is the maximum possible volume of hazardous material kept on-site spilt on 
the ground. The worst-case scenario spill will be limited to 65 kL of diesel fuel (maximum size of on-site 
fuel tank) 

- Slow leakage of flowback water from on-site WSF. 

Contamination of the shallower Wallal Aquifer from a surface spill or leak of chemicals is unrealistic as the 
separation distance from the surface is 165 m of interbedded siltstone, claystone and sandstone with a vertical 
hydraulic conductivity of only 0.0001 m/d. To support this statement, the largest worst-case scenario of 
hydrocarbon spill was calculated based on 65 kL (fuel tanker) spill. Based on this model, such a spill, if left 
unmanaged/ untreated, would hypothetically take 932 days to reach the Wallal aquifer. It should be noted 
that this model does not take into consideration the degradation rate of hydrocarbons and evaporation rate. 

Risk of contamination to surface water has not been identified as no permanent surface water features have 
been identified within the Proposal. The Proposal area is relatively flat. The limited surface flow and clayey 
sand occurring within the Proposal area suggests that during rainfall events, water will percolate through the 
sands rather than create drainage channels or move away along creeks. 

In case of slow leakage of on-site WSF the maximum depth of penetration of flowback into the soil will be 
23.5 m within 48 days. This is less than the 165 m depth of the Wallal Aquifer. 

Due to absence of surface water features and natural barriers such as overlying Jarlemai Siltstone which serves 
to impede or restrict vertical movement from the surface, contamination of surface waters or nearest 
groundwater aquifer as a result of a spill is an unrealistic scenario. There is a high level of confidence that 
impacts to inland waters quality and values are not expected to be significant. 

5.2.5.3 Decline in water level in utilised aquifers 

Water is a major component of HFS operations. It typically makes up more than 98% of the fluid injected into 
a well. The water requirement for the Proposal is approximately 17.8 ML, for more details refer to Table 7. 
Water for HFS activities will be taken from the Wallal aquifer.  

The Proponent has a 5C licence (No. GWL179507) to extract water from the Wallal aquifer with an annual 
allocation of 60 ML. This represents less than 0.2% of the total annual cumulative allocation limit of 31 GL/yr 
for Wallal aquifer.  

There are no water users or sensitive receptors within or near the Proposal. The following baseline conditions 
support this statement: 

• No PDWSAs, potable water supplies, PDWSA water bores or Aboriginal Community drinking water bores 
were identified or recorded within the Proposal. The nearest PDWSA is more than 150 km away. 

• No groundwater dependent ecosystems (GDE) or wetlands are located either within or close to the 
Proposal area. The nearest wetland is 90 km away. 

• There are no other groundwater abstraction bores known or recorded within 70 km of the Proposal, 
therefore the Proposal is not expected to result in any cumulative groundwater drawdown impacts. 

• Due to limited groundwater value (salinity and depth), the beneficial use is limited. 

It is reasonable to conclude that the potential for impacts to groundwater availability and quantity at a regional 
and local scale due to extraction of water for the Proposal will be low. In addition, there are no sensitive 
environmental receptors or water users that potentially could be impacted by extraction of water. There are 
also no uncertainties associated with cumulative impacts of groundwater extraction. 
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5.2.5.4 Inland Water - Hydraulic Fracturing Inquiry Findings 

Regarding inland waters values, the Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in 
Western Australia in its Final Report to the Western Australian Government, 2018 concluded that the risks to 
groundwater values as follows: 

Finding 21: The risk of contamination of shallow fresh-water aquifers by saline groundwater through 
hydraulically stimulated fractures is low, because the likelihood of fractures propagating and creating 
pathways which would contaminate overlying aquifers is very low. In the event if this occurred, the potential 
consequences are considered to range from insignificant to major, reflecting the importance of water quality 
in the upper aquifers in the development area. 

Finding 22: The risk of contamination of shallow fresh-water aquifers by saline groundwater through 
hydrogeological faults is moderate, however where activities are undertaken such that faults are avoided, the 
risk is considered low. This is based on the likelihood that the presence of these permeable faults to propagate 
and create pathways which could contaminate overlying aquifers is rare. Should this event occur, the potential 
consequences are considered to range from insignificant to major, reflecting the importance of preserving 
water quality in the upper aquifers in the development area. 

Finding 24: The likelihood of hydraulic fracture stimulation intersecting decommissioned bores and 
contaminating deep groundwater is low, given the documentation on decommissioned wells, and provided 
that adequate separation is made. 

Finding 25: The risk of contamination of shallow fresh-water aquifers by saline groundwater and chemicals 
used in hydraulic fracture stimulation from well integrity failure is low. This is based on the likelihood of well 
failure occurring such that aquifers are interconnected in the study area being determined to be rare. Should 
this event occur, the potential consequences are considered to range from insignificant to major, reflecting 
the importance of water quality in the upper aquifers in the development area. 

Finding 26: The risk of contamination of shallow fresh-water aquifers by methane as a result of hydraulic 
fracture stimulation activities is low. This is based on the available data, with likelihood of methane at depth 
migrating to upper aquifers assessed as rare. Should this occur, the potential consequences are considered to 
range from insignificant to moderate, reflecting the importance of the water resource. 

Finding 28: The risk of contamination of near surface fresh-water aquifers by drilling fluids, flowback water 
and chemical storage is moderate. This is based on the likelihood that spills and leaks do occasionally happen, 
as shown by the statistics. Given the generally low rates of groundwater flow expected in the prospective 
areas, the depth to water table, and the attenuation in the groundwater system, consequence in the context 
of the prospective areas in the Canning Basins is minor, provided there is adequate separation from private or 
public water supply bores. 

Finding 30: The risk of contamination of near surface fresh-water aquifers by waste from petroleum drilling 
operations is low. 

Regarding water use, Finding 13 states that “Claims of excessive water use by hydraulic fracture stimulation 
operations are not borne out by the companies’ planned use of water and likely use is modest compared with 
other existing licensed uses”. 

5.2.6 AVOIDANCE AND MITIGATION MEASURES 

Avoidance No use of BTEX in HFS fluid. This is in accordance with current PGER (Environment) 
Regulations that prohibits use of BTEX in exploration activities.  

Mitigation The Proponent holds a ground water extraction licence for allocation of 60 ML/y until 
2029. 

Code of Practice: 

- Well design will be in accordance with Code of Practice (once implemented), 
otherwise a minimum two barriers of steel casing and cement will be used to protect 
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and isolate the target zone from aquifers and prevent connectivity between aquifers 
and cross contamination, refer to Figure 4: Well Design. 

Well Management Plan approved by DMIRS: 

- The well design and casing comply with API recommendations for the HFS operations. 

- Well control equipment and systems will be fit for purpose, certified and tested prior 
to the operations. 

- Well integrity test (pressure testing or leak-off test) will be conducted at the 
completion of each casing level to ensure that there is no connection between 
formations in accordance with HFS Scientific Inquiry Recommendation 33 “to further 
ensure well integrity and thus environmental protection and public safety, well 
design, construction and testing will be assessed by an independent / certified expert 
well examiner”. 

- Any leaks inside the well will be detected via continuous real-time pressure, pumping 
rate and fluids volume monitoring during the HFS program. Pumping will be stopped 
as soon as potential loss of containment is identified. 

- HFS is designed and modelled to ensure fracture height/length propagation stay 
within the target formation. The model will be calibrated based on “proof-of-
concept” diagnostic injection test results. 

Chemicals and Other Substances Disclosure: 

- All chemicals and substances used during HFS to be fully disclosed in accordance with 
Regulation 15(9) of the Petroleum and Geothermal Energy Resources (Environment) 
Regulations 2012 (WA) and DMIRS Chemicals Disclosure Guideline. 

Waste Management Plan: 

- Water storage facilities (WSF) are designed to have sufficient capacity to hold 
flowback water (wastewater) and provide adequate contingency in case of significant 
rainfall events or emergency. Freeboard with a minimum of 0.5 m will be maintained 
to allow contingency for significant 1% AEP rainfall events, for more details refer to 
Section 2.4.4.  

- The WSF will be lined with chemical resistant HDPE plastic liner to prevent leakage.  

Spills will be managed in accordance with approved Oil Spill Contingency Plan and 
Emergency Response Plan. 

Monitoring Approved Groundwater Baseline Monitoring Report and Groundwater Monitoring 
Program EP493-ENV-PLN-1001-1-GWMR, DMIRS, 2017 with surveillance groundwater 
monitoring will be undertaken before and after operations to provide ongoing 
measurement of water quality. 

Site water audit will be undertaken in accordance with HFS Scientific Inquiry 
Recommendation 8, all water, accounting for water used for exploration activities, 
produced flowback water, evaporated and disposed water. 

Water bores will be metered, and the water usage will be monitored and reported to 
DMIRS and DoW in accordance with the requirements of the water licence.  

Rehabilitation  Upon completion of the production test, the well will be suspended in accordance with 

the Well Management Plan, the equipment and temporary infrastructure will be removed, 

the site will be closed and periodically monitored. 

Flowback water will be left on-site during the production test for further reduction via 

evaporation. Solids will be tested for constituents to determine management and disposal 

options, for more details refer to Section 2.4.1. 
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5.2.7 ASSESSMENT AND SIGNIFICANCE OF RESIDUAL IMPACTS 

The predicted outcome was determined based on the assessment of the impacts and the EPA's Consideration 

of Significance as provided in the EPA's Statement of environmental principles, factors, objectives and aims of 

EIA, 2021. The result of the assessment is summarised below: 

EPA consideration of 
significance 

Assessment of outcomes Assessment 
of 

Significance 

Values, sensitivity and 
quality of the 
environment which is 
likely to be impacted 

The identification and assessment of Inland Water related values, their 
sensitivity and quality, has been considered during Proposal design (Section 
5.2.3.1) and throughout the impact assessment. 
There are no permanent surface water features such as rivers, springs, pools, 
water holes identified within the Development Envelope. The nearest 
landscape feature that contains ephemeral water courses and a chain of 
waterholes is the Edgar Ranges located > 6 km from the proposed activity. 
The principal aquifer underlying the exploration site is the Wallal Sandstone, 
an extensive regional aquifer >160 m deep.  
Within the Proposal area the Wallal aquifer water quality is brackish with 
salinity levels exceeding threshold standards for drinking water quality under 
the Australian Drinking Water Guidelines 6, 2016. 
There are no Public Drinking Water Source Areas (PDWSA), potable water 
supplies, Public Drinking Water Source Areas, water bores or Aboriginal 
Community drinking water bores within or near the Proposal. The nearest 
PDWSA is near the town of Broome, approximately 150 km north-west of the 
Proposal. 
There are no wetlands within or near the Proposal area which are listed as 
Ramsar, Conservation Category, or listed in the Directory of Important 
Wetlands in Australia. 
There are no known groundwater dependent ecosystems. 
Separation of 150 km is maintained between the Proposal and the nearest 
gazetted Public Drinking Water Source Area in Broome. 
Separation distance of 70 km is maintained between the Proposal and the 
nearest pastoral lease. 
Considering the absence of inland waters values and sensitivities within the 
Proposal, it is reasonable to conclude that the Proposal is unlikely to have a 
significant impact on inland water values, sensitivity and quality. 

Not 
significant  

Extent (intensity, 
duration, magnitude, 
and geographic 
footprint) of the likely 
impacts 

Hydrogeological investigation and baseline groundwater assessment 
(Attachment 4) found that there is unlikely to be any changes in surface and 
groundwater conditions and quality.  
Contamination of groundwater aquifers resulting from the proposed HFS 
program is assessed as being highly unlikely or rare due to the following 
factors: 

• natural geological barriers, 

• physical vertical separation distance from the target formation to the 
Wallal aquifer (1231.6 m)  

• comprehensive, industry standard well design. 
Contamination of the shallower Wallal Aquifer from a surface spill or leak of 
chemicals is unrealistic as the separation distance from the surface is 165m of 
interbedded siltstone, claystone and sandstone with a vertical hydraulic 
conductivity of only 0.0001 m/d, refer to Section 5.2.5.2. 
The proponent assessed the extent of direct and indirect impacts to inland 
waters environmental values from the Proposal in Section 5.2.4 and 
concluded that the extent is unlikely to be significant. 
Accordingly, the overall risk is considered Low.  

Not 
significant  

Resilience of the 
environment to cope 
with the impacts or 
change 

Baseline assessment (Attachment 4) demonstrated that the local 
environment (Wallal aquifer) did not show any changes in groundwater values 
from previous activities. Implementation of management measures such as 

Not 
significant  
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industry standard well design and HDPE liners will minimise any impact to 
inland Waters values.  

Consequence of the 
application of the 
mitigation hierarchy 

Following implementation of mitigation measures described in Section 5.2.6 
residual risk to inland waters is considered Low with no residual impacts to 
surface or groundwaters values expected. In particular: 
- Well Management Plan will be implemented to ensure groundwater 

aquifers are isolated to prevent cross-contamination.  
- Refuelling Procedure and Chemical storage and handling procedure will 

be implemented to prevent small spills and leaks and therefore avoid 
inland waters contamination. 

- Groundwater Monitoring Program will provide ongoing monitoring of 
groundwater quality. 

- Waste Management Plan will prevent surface water contamination. 
- Oil Spill Contingency Plan, if activated, will minimise extent, duration and 

intensity of impact from the worst-case scenario spill. 

Not 
significant 

Consequence of the 
likely impacts 

No significant consequences to inland waters are predicted to result from this 
Proposal. Impacts on inland waters will be localised and limited to the 
extraction of groundwater within the current 5C Water Licence allowance. 

Not 
significant 

Cumulative 
environmental impacts 
with other existing and 
reasonably foreseeable 
activities 

It is reasonable to conclude that the potential for impacts to groundwater 
availability and quantity at a regional and local scale due to extraction of water 
for the Proposal will be low. In addition, there are no sensitive environmental 
receptors or water users that potentially could be impacted by extraction of 
water. There are no other future activities proposed within the Proposal area 
which may have a cumulative impact on Inland Waters and their associated 
values. Therefore, there are no uncertainties associated with cumulative 
impacts on Inland Waters. 

Not 
significant 

Holistic impacts – 
connections and 
interactions between 
impacts 

The Proponent did not identify any connections and interactions between 
Inland Waters and other environmental factors due to Inland Waters in the 
Proposal area. In addition, Inland Waters do not connect or interact directly 
or indirectly with other environmental factors and as a result, no connections 
and interactions between other impacts have been identified.  

Not 
significant 

The level of confidence in 
the prediction of residual 
impacts and the success 
of proposed mitigation 

Potential impacts and risks are well understood through previous exploration 
activities in this region. Implementation of management strategies during 
exploration activities in 2015 (baseline assessment of groundwater, 
appropriate well design, recording of groundwater use) demonstrates 
acceptable environmental outcomes. The Proponent has a high level of 
confidence in the predictions of potential impacts and the success of 
proposed mitigation measures.  

Not 
significant 

Public interest about the 
likely effect of the 
proposal and relevant 
public information that 
informs the EPA 
assessment. 

The Proposal is consistent with stakeholder expectations. All concerns or 
issues raised in relation to potential impacts to Inland Waters values have 
been addressed during Theia Energy Stakeholder Consultation and considered 
in this assessment. A summary of consultation activities is provided in Section 
3.  

Not 
significant 

 

5.2.8 PREDICTED OUTCOME 

The predicted outcomes were determined based on the assessment of the residual impacts in Section 5.2.7, 
the Proposal was assessed as having no significant or irreversible impact on Inland Waters values. The following 
outcomes are predicted: 

• No short-term, long-term or cumulative risks are expected to receiving environment from chemicals 
used in HFS fluid or from flowback water. 

• Results of the site water balance including water extraction, usage, flowback, evaporation and disposal 
will be available to the regulator. 

• No contamination of surface water and shallow aquifers from spills due to significant separation 
between the ground surface and the nearest shallower aquifer (Wallal Sandstone). 
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• No contamination or cross contamination of aquifers resulting from HFS due to significant physical 
separation of 1,231.6 m between the target formation and the nearest usable aquifer (Wallal 
Sandstone). 

• Water use associated with the Proposal will not exceed annual licence allocation and will be reported 
to the Department of Water. 

• Results of routine surveillance groundwater quality monitoring and flowback water including methane 
concentrations, geogenic chemicals and radon will be reported to the regulator. 

• A seismic event induced by stimulation activities of magnitude sufficient to deform existing geological 
structures is unrealistic and likelihood of occurrence is considered Rare. 

The Independent Scientific Inquiry Panel assessed the risks associated with the Proponent’s project and 
concluded in its Final Report that “the Theia site represents a very low risk to groundwater from surface 
contamination. The 40 m thick Broome Sandstone is unsaturated and separated from the confined Wallal 
Sandstone aquifer by 120 m of largely impermeable Jarlemai Siltstone. Groundwater in the Wallal sandstone 
aquifer is not drinking water quality, though it may have irrigation potential”. 

There is a high level of confidence to conclude that, in the absence of faults and naturally occurring fractures, 
and the physical vertical separation of 1231.6 m between the Wallal Sandstone and the target formation, there 
is adequate natural protection to prevent cross-contamination of identified groundwater aquifers. 

Considering the low likelihood of the calculated worst-case groundwater impact occurring, together with no 
predicted changes in the environmental values and use of Inland waters and the proposed mitigation measures 
described in Section 5.2.6, the Proponent concludes that no significant direct, indirect or residual impacts to 
Inland Waters are predicted and therefore impacts to Inland Waters can be managed to meet EPA’s objectives 
for Inland Waters. 

There are no uncertainties associated with cumulative impacts or risks of surface and groundwater 
contamination. The proponent considers that there are no assumptions which would be critical to meeting 
EPA’s objectives. 

5.2.9 OFFSETS 

The Proponent has considered the WA Environmental Offsets Policy, however, does not consider actions to 

offset the predicted outcomes of the Proposal are required as the Proposal is not expected to have a significant 

impact on inland waters. 
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5.3 GREENHOUSE GAS EMISSIONS 

5.3.1 EPA OBJECTIVE 

To reduce net greenhouse gas emissions in order to minimise the risk of environmental harm associated with 

climate change. 

5.3.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• Environmental Factor Guideline – Greenhouse Gas Emissions, EPA 2020 

• National Greenhouse and Energy Reporting (NGER) Act 2007 and National GHG and Energy Reporting 
System 

• PGER (Environment) Regulations 2012 

In accordance with the EPA GHG Emissions Guideline 2020, GHG emissions from a proposal will be assessed 
where they exceed 100,000 tonnes of scope 1 emissions each year measured in CO2-e. Scope 1 GHG emissions 
are the emissions released to the atmosphere as a direct result of an activity, or a series of activities at a facility 
level. 

The National Greenhouse and Energy Reporting (NGER) legislative regime also contains the safeguard 
mechanism that applies to “designated large facility” with emissions exceed 100,000 t CO2-e in a financial year. 
The Proposal is temporary exploration activities which unlikely to meet the threshold of a designated large 
facility.  

In accordance with Regulation 34 of the PGER (Environment) Regulations all atmospheric emissions (including 

GHG) and discharges to the environment are monitored and reported to DMIRS on quarterly basis immediately 

from the date of approval of the Environmental plan and continues for each subsequent period of 3 months, 

and ones a year all data summarised in an Annual Environmental Report. 

5.3.3 RECEIVING ENVIRONMENT 

The Proposal is located in a remote area, more than 150 km from the nearest town of Broome and 70 km from 

the nearest station. Bushfires are common during the dry season. Bushfires contribute naturally significant 

amount of GHG emissions itself. Other than that, there are no other activities identified within the Proposal 

area as a source of GHG emissions.  

Regarding GHG emissions, Australia’s total GHG emissions were 537.4 Mt of CO2-e in 201816, Western 

Australia’s GHG emissions for the year 2018 was of 91.5 Mt of CO2-e17. 

5.3.4 POTENTIAL IMPACT 

Direct impact  Localised, short-term release of GHG emissions (CO2, NOx, SOx, PM, CH4, VOCs) 
from fuel consumption, fugitive emissions and during the flow test. 

Indirect impact  Not identified  

 

5.3.5 ASSESSMENT OF IMPACTS 

GHG emissions will be associated with consumption of diesel fuel during clearing and site preparation works, 
vehicles and equipment operations during drilling, HFS and hydrocarbons flaring during the production flow 
test. Given the remoteness of the Proposal, potable diesel generators will be used as the source of power and 
lighting for site and camp facilities.  

Emissions generated from fuel combustion mostly consist of CO2 (86%), the balance include Nitrogen Oxides 
(NOX) or particulate matter (PM), however given the limited nature associated with their generation, they are 

 
16

 National Greenhouse Gas Inventory Report 2018, DISER, May 2020 
17

 State and Territory Greenhouse Gas Inventories 2018 (DISER 2020) 
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expected to rapidly disperse upon release. The combustion emissions associated with the types of vehicles, 
machinery and equipment required during construction operations are not expected to be significantly 
different from other development activities. 

Flaring during the production flow test is the best alternative to minimise emissions considering CO2 has a 
global warming potential 25 times lower than methane (CH4), therefore removal of CH4 is preferable. This is 
standard industry approach, and when combined with the correct flaring technology, is an economically and 
environmentally sound approach for managing these types of emissions during the exploration program. 
Flaring during early exploration stage is aligned with Recommendation 12 of the HFS Scientific Inquiry. 

Potential fugitive emissions, as a result of migration along the well during drilling may contribute to GHG 
emissions. Considering the geological settings where the target formation is not under sufficient pressure to 
result in any significant amount of uncontrolled gas release, the risk of GHG emissions release is negligible.  

Maximum GHG emissions from the Proposal (Scope 1 and Scope 3 emissions) are summarised in Table 18. 
There are no Scope 2 emissions associated with the Proposal, as all electricity will be generated onsite using 
diesel generators.  

Direct impact will be limited to localised GHG emissions, mostly CO2 in amounts equivalent to 27.73 kt.  

Combined, the emissions associated with the Proposal are expected to comprise approximately 0.03% increase 
to the State’s GHG emissions over only one reporting year. This calculation is based on the 2018 figure of 91.5 
Mt CO2-e. Considering the level of emissions and temporary nature of their release it is unlikely that 
contribution to the total emissions in the State will be significant.  

Table 18: GHG Emissions  

Activities  Source of emission  Duration 
Volume 
(total) 

CO2-e 

Scope 1 emissions  

Civil works Fuel consumption by construction 
equipment and machinery. 

30 days 72 kL 0.192 kt 

Drilling  Fuel consumption by drilling rig, 
associated equipment and diesel 
generators  

30 days 60 kL 0.16 kt 

Camp operations  Fuel consumption by diesel generators 150 days 22.5 kL 0.06 kt 

HFS  Fuel consumption by HFS trucks and 
associated equipment 

40 hours 
 

18.7 kL 0.05 kt 

Production test  Flaring of hydrocarbons: 
Gas equivalent 
Oil equivalent  

Maximum 90 
days 

 
35 MMscf 
50,000 bbl 

 
2.4 kt 
24 kt 

Site restoration  Fuel consumption by construction 
equipment and machinery  

4 days 4.5 kL 0.012 kt 

Scope 3 emissions 

Delivery of 
materials 

Fuel consumption by trucks to deliver 
sand for HFS 

57 truck loads  171 kL 0.45 kt 

Total 27.73 kt 

5.3.6 AVOIDANCE AND MITIGATION MEASURES 

Avoidance To avoid direct release of GHG gases such as CH4 (methane) and volatile organic 
compounds VOCs into the atmosphere, hydrocarbons (oil and gas) will be flared during 
production flow testing instead of venting.  

Due to remoteness of the Proposal, no acceptable alternative to diesel fuel was identified.  

Mitigation GHG Management Plan: 

- All equipment, engines and generators will be serviced to manufactures’ 
specifications and maintained to reduce risk of leaks and emissions.  

- Efficient use of machinery and equipment. 
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- Fugitive emissions will be mitigated by constructing the well with a minimum of two 
layers of cemented steel casing strings, assessing the cement quality with logging 
tools and monitoring the well during flowback. 

- Ongoing monitoring of GHG and fugitive emissions will be undertaken on-site during 
operations. 

- After completion of the production test the well will be suspended to prevent 
accidental release GHG emissions into the atmosphere. 

- Fuel consumption and GHG emissions will be monitored, recorded and reported to 
DMIRS in accordance with Regulation 34 of the PGER Environment Regulations. The 
Proponent will report to DMIRS on a three-monthly basis the estimated emissions 
and discharges to the environment. This reporting will commence at the start of the 
proposed activity and will continue until completion. 

 

5.3.7 ASSESSMENT AND SIGNIFICANCE OF RESIDUAL IMPACTS 

The predicted outcome was determined based on the assessment of the impacts and the EPA's Consideration 

of Significance as provided in the EPA's Statement of environmental principles, factors, objectives and aims of 

EIA, 2021. The result of the assessment is summarised below: 

EPA consideration of 
significance 

Assessment of outcomes Assessment 
of 

Significance 

Values, sensitivity and 
quality of the 
environment which is 
likely to be impacted 

Key values attributed to GHG Emissions relate to percentage contributions to 
State and National total emissions. It is reasonable to conclude that emissions 
from the Proposal would be considered minor in the context of Australia’s 
total GHG emissions of 537.4 Mt of CO2-e in 2018 and the State’s GHG 
emissions of 91.5 Mt CO2-e in 2018 and are unlikely to impact on climate 
change. 

Not 
significant  

Extent (intensity, 
duration, magnitude, 
and geographic 
footprint) of the likely 
impacts 

Direct impact will be limited to localised, short-term GHG emissions, mostly 
CO2 in amounts equivalent to 27.73 kt CO2. This represents approximately 
0.03% increase to the State’s GHG emissions over only one reporting year. 
The Proposal is a temporary exploration activity which unlikely to meet the 
threshold of a “designated large facility” with emissions exceeding 100,000 t 
CO2-e in a financial year. The proponent concluded that the extent is not 
significant. 

Not 
significant  

Resilience of the 
environment to cope 
with the impacts or 
change 

GHG emissions from the Proposal would result in very minor changes in the 
context of State and National emissions. At the local and regional level, GHG 
emissions level will return to baseline conditions on completion of the 
Proposal.  

Not 
significant  

Consequence of the 
application of the 
mitigation hierarchy 

Following implementation of mitigation measures described in Section 5.3.6, 
the residual risk and impact from GHG emissions is considered Low. 
Implementing flaring of gas during the production flow test instead of venting 
will avoid direct release of GHG emissions into the atmosphere and 
significantly minimise the level of GHG emissions.  

Not 
significant 

Consequence of the 
likely impacts 

The Proposal will add to the State and National GHG emission inventory, 
however the percentage contribution is extremely low. 

Not 
significant 

Cumulative 
environmental impacts 
with other existing and 
reasonably foreseeable 
activities 

There are no other existing or reasonably foreseeable activities, proposed 
within the Proposal, which may create cumulative GHG emissions other than 
the Proposal. However, bushfires are common during the dry season and may 
contribute naturally significant amounts of GHG emissions. Other than that, 
there are no other activities identified within the Proposal area as a source of 
GHG emissions.  

Not 
significant 

Holistic impacts – 
connections and 
interactions between 
impacts 

At the Proposal level, no connections and interactions between other impacts 
have been identified. Holistic impact assessment is based on contribution to 
National and State emissions.  

Not 
significant 
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The level of confidence in 
the prediction of residual 
impacts and the success 
of proposed mitigation 

Potential impacts and risks are well understood through previous exploration 
activities in this region. Implementation of management strategies during 
exploration activities in 2015 (fuel consumption, efficient use of equipment 
and machinery, geological modelling) demonstrates acceptable 
environmental outcomes. The Proponent has a high level of confidence in the 
predictions of potential impacts and the success of proposed mitigation 
measures.  

Not 
significant 

Public interest about the 
likely effect of the 
proposal and relevant 
public information that 
informs the EPA 
assessment. 

No material concerns relating to this Proposal have been raised during Theia 
Energy Stakeholders Consultation.  A summary of consultation activities is 
provided in Section 3.  
 

Not 
significant 

 

5.3.8 PREDICTED OUTCOME 

The predicted outcome was determined based on the assessment of the residual impacts in Section 5.3.7, the 

Proposal is not considered to have a significant impact on local or regional air quality. The following outcomes 

are predicted from the Proposal: 

• Localised, short-term release of GHG emissions is equivalent to 27.73 kt of CO2 overall for the Proposal.   

Given the remoteness of the site, small scale of the Proposal and proposed mitigation measures, the 
environmental impacts from GHG emissions as a result of the Proposal are unlikely to be significant.  The 
proponent considers that there are no assumptions that would be critical to meeting or jeopardizing EPA’s 
objective. 

5.3.9 OFFSETS 

Not applicable for this factor. 
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5.4 SOCIAL SURROUNDINGS 

5.4.1 EPA OBJECTIVE 

To protect social surroundings from significant harm.  

5.4.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• Environmental Factor Guideline – Social Surroundings, EPA 2016 

• The Aboriginal Heritage Act 1972 

• Aboriginal Heritage – Due Diligence Guidelines, Rev.3.0, DPLH 2013 

• Assessment of Aboriginal Heritage, Guidance for the Assessment of Environmental Factors No. 41, 
EPA 2004 

• Guideline for Managing the impacts of dust and associated contaminants from land development 
sites, contaminated sites remediation and other related activities, DEC 2011. 

• Visual Landscape Planning in WA, Part 2 and Part 3, 2007 

• Guidelines for Landscape and Visual Impact Assessment, the Landscape Institute, 2011 

• Topic Paper 1: Recent practice and the evolution of Landscape Character Assessment, 2002 and Topic 
Paper 6: Techniques and Criteria for Judging Capacity and Sensitivity, Scottish Natural Heritage and 
The Countryside Agency, 2006 

• Environmental Protection (Noise Regulations) Regulations 1997 

Under the PGER (Environment) Regulations 2012, DMIRS’s approved Environment Plan is required to manage 
impacts associated with cultural heritage, noise and light emissions and traffic impacts and to undertake 
consultation with relevant stakeholders potentially affected by operational activities. Specifically, a proponent 
must address stakeholders concerns in the EP and finalise land access arrangements. No activities covered in 
this Proposal can commence until an EP is accepted by DMIRS. 

Regarding the social surroundings, the Implementation Plan (July 2019) of the Government Response to the 
Independent Scientific Panel Inquiry into HFS in WA identifies the following aspects that should be considered 
in the Proposal: 

• Impacts on Traditional Owners cultural heritage; 

• Separation of 2,000 m between the Proposal and gazetted PDWSAs; 

• In the absence of a local health risk assessment indicating otherwise, separation distance of 2,000 m 
between the Proposal and sensitive receptors, such as residences, schools and settlements; 

• A social impact analysis documenting potential impacts to social surroundings; 

• Cumulative impacts of noise from the Proposal on places with proximity to people and domestic 
animals; 

• Baseline road statistics, periodic monitoring and impacts; 

• Acquisition of baseline information and developing processes to ensure the documentation and 
systematic monitoring of matters relating to amenity, aesthetics and sense of place. 

5.4.3 RECEIVING ENVIRONMENT 

5.4.3.1 Land Tenure 

The land tenure within the Proposal is Unallocated Crown Land. There are no State or Commonwealth declared 
or proposed conservation significant land, national parks or places of iconic natural heritage within or in close 
proximity to the Proposal area. The nearest conservation reserve is the Dragon Tree Soak Nature Reserve 
approximately 90 km away. 

The closest major population centre is the town of Broome, which is approximately 150 km north-west of the 
Proposal. The closest aboriginal community is Bidyadanga located approximately 140 km west of the Proposal. 
The nearest gazetted Public Drinking Water Source Area is located in Broome, approximately 160 km north-
west of the Proposal. The nearest pastoral lease is the Dampier Downs station, which is 70 km to the north-
east of the Proposal.  
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These buffers significantly exceed required separation distance of 2,000 m between the Proposal and sensitive 
receptors, such as residences, schools and settlements and 2,000 m between the Proposal and gazetted Public 
Drinking Water Source Areas. 

The Proposal is located in the Arid zone where potential for agricultural activities is limited due to climate, soil 
quality and water constraints. 

Table 19: Surrounding land tenure within or close proximity to the Proposal 

Land use Land ID Name 

Pastoral lease  PL N050193 Dampier Downs Station 

Petroleum title Exploration Permit Application: STP-EPA-0147 Theia Energy Pty Ltd 

Petroleum title Exploration Permit: EP 431 R1 Buru Energy Ltd 

Petroleum title Petroleum Special Prospecting Authority:  
SPA-29-AO 

Goshawk Energy Pty Ltd, 
Squadron Oil and Gas Pty Ltd 

Mineral title Exploration Licence (mineral) E 04/1546 Kallenia Mines Pty Ltd 

Mineral title E04/2484 (pending mineral) Boadicea Resources Ltd 

Private road 
easement 

CL 238138 LOT267 Dampier Downs Road 

5.4.3.2 Aboriginal Cultural Heritage 

The Proposal is located within the Karajarri People Determination Area and the Karajarri People Indigenous 
Protected Area declared in 2017. 

There are no registered aboriginal heritage sites within Exploration Permit EP 493 and therefore within the 
Proposal (DPLH Aboriginal Heritage Inquiry System, July 2021). 

The nearest unregistered cultural heritage site was identified approximately 6 km north - east of the Proposal, 
in the vicinity of the Edgar Ranges. Two cultural heritage surveys were conducted in October 2014 and in 
December 2016. No cultural heritage sites or artefacts were recorded within the Proposal area. The Cultural 
Heritage Report 2016 states that the Proposal area does not have any cultural sensitivities associated with 
Traditional Owners. 

5.4.3.3 European Cultural Heritage 

No World Heritage Sites or Commonwealth Heritage Sites occur within the Proposal area. A search on the 
‘inHerit’ Western Australia database (http://inherit.stateheritage.wa.gov.au ) did not identify any cultural sites 
within the Proposal area (Heritage Council, 2020). The nearest listed heritage place, Bidyadanga Police Station, 
is 140 km away. 

5.4.3.4 Visual Amenity 

The Proposal area occurs within the Great Sandy Desert. The Great Sandy Desert (McLarty subregion) is 
predominantly tree steppe comprising scattered trees and shrubs over an open hummock grassland on red 
longitudinal sand dune fields. 

There are no significant landscape features identified that could attract tourists or provide social values such 
as recreational areas. The sensitive receptors are limited to native title holders with occasional travellers 
passing through the area using the Dampier Downs Road. 

5.4.3.5 Noise and light 

Due to the Proposal area being in a remote location with no human activities, ambient noise and light levels 
are natural and not impacted by other human activities. 

5.4.3.6 Traffic 

The access road to the Proposal area is a private access road with restricted use for the general public. The 
road is used by pastoral lease holders and traditional owners. Based on the Proponent’s traffic monitoring 
during previous exploration activities and annual site visits, the background traffic is unlikely to exceed 5 
vehicles a month. 

http://inherit.stateheritage.wa.gov.au/
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5.4.4 POTENTIAL IMPACTS 

Direct impact  Not identified 

Indirect impact  Not identified 

Given the absence of sensitive receptors within the Proposal area, no impacts to the social surroundings have 
been identified. However, the Proponent highlights the following aspects of the social surroundings and its 
approach to manage them: 

• Cultural heritage 

• Visual amenity 

• Noise and light emissions 

• Increased traffic 

5.4.5 ASSESSMENT OF IMPACTS 

Cultural heritage 

Two cultural surveys carried out in 2014 and 2016 determined that no cultural heritage sites or sensitivities 
were present within the Proposal area. The Proposal includes existing partly cleared well site. The ground 
disturbance and vegetation clearing are standard activities in any development application and are not specific 
to the Proposal. Given the absence of cultural heritage sites or places, no impact to cultural heritage is 
expected. 

Visual amenity  

The visual impact associated with the Proposal will be limited to cleared areas, temporary presence of 
equipment on-site and flaring. The impact will be limited to a temporary visual change in the view affecting 
continuous visibility of existing amenity characteristics. 

There are no established, measurable technical thresholds to assess significance for visual impacts. The 
significance of impacts has been determined by considering the sensitivity of the amenity and visual receptors 
and the magnitude of change expected as a result of the Proposal. The visual impact assessment method was 
based on the Proponent desktop studies, reconnaissance and field surveys. 

The magnitude of change in visual amenity depends on the nature, scale and duration of the particular change 
that is expected to occur. 
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Table 20: Significance of visual impacts 

 
Source: Landscape Institute and Institute for Environmental Management and Assessment, 2013 

In accordance with Table 20, the Proponent assessed that the impact on visual amenity is not of significance 
due to minor loss or alteration to one or more key amenity elements, features or characters, and small number 
of sensitive receptors to be impacted.  

Existing firebreaks, fence lines, The Dampier Downs Road easements and access tracks are already visually 
interrupt the landscape. The Dampier Downs Road is straight in character and given the flat landscapes with 
low woodlands / grasslands allow long-distant views along this road. Therefore, no long-term visual impacts 
on amenities are expected. 

Noise and light 

The preparation and maintenance works, mobilisation/ demobilisation and HFS program will be undertaken 
during day light hours only. The other key elements of the Proposal such as drilling and production flow test 
will be conducted 24/7 during 3 weeks and 90 days respectively. The impacts associated with equipment noise 
are not unique to this Proposal and will be managed in accordance with the requirements of the Western 
Australian Environmental Protection (Noise) Regulations 1997. 

The highest predicted noise emissions arising from pumps, generators and machinery operations will be in 
range from 80 to 120 dB(A)18. For reference, the noise level of a quiet residential neighbourhood is 45 dBA 
during daytime house, 35 dBA at night, 30 meters from a busy highway is 70 dBA. The EP (Noise) Regulations 
1997 assign a maximum noise level (LAmax) of 65 dBA within 15 m of sensitive premises between 7am and 
7pm Mon-Sat. Lighting will be required for night-time operations to provide safe working conditions. 

On the expectation that ambient noise levels will not be exceeded at 500 m from the well site, and as the 
nearest noise sensitive residence is situated approximately 70 km to the north of the Proposal, no impacts are 
expected to sensitive social receptors from this Proposal. 

Lighting will be required for night-time operations to provide safe working conditions. Light emissions will be 
also associated with flaring of hydrocarbons during the production flow test. A rectilinear flare pit will be used 
to reduce light pollution from flaring and therefore it is not expected to impact the visual amenity. 

 
18

 E. Spenser, Heavy Construction equipment noise study, National Institute for Occupational Safety and Health (NIOSH), Pittsburgh USA 
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Traffic 

During the Proposal there will be approximately 80-90 semi-trailer loads of equipment (eg. drill rig, HFS trucks, 
construction equipment and camp accommodation) and support services (eg, food, fuel and other 
consumables) moved into and out of the Proposal area.  

During ongoing operations an average of 4-5 trucks per week will deliver supplies and move additional 
equipment. If required, a 4WD bus will be used once a week or once a fortnight to move personnel between 
Broome and the site for crew changes. No driving at night will be permitted unless in an emergency. 

Vehicle access to the site will be via the Great Northern Highway and Dampier Downs Road. In terms of road 
access, the Dampier Downs Road is a private road and is not usually used or accessed by the general public. It 
is not maintained by either the State or Local Government.  In addition, the area where the Proposal is to occur 
has no permanent residents and the broader region is only sparsely populated. As such, there is little to no 
impact on local traffic. The Great Northern Highway is constructed to facilitate heavy vehicle movements, 
therefore the additional movements as a result of the Proposal will have negligible impact on other road users. 

Given the remoteness of the Proposal and the absence of sensitive receptors and other road users, increased 
traffic on local and major roads is not expected to have a significant impact on road users. 

Hydraulic Fracture Stimulation Inquiry Findings 

The Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in Western Australia in its Final 
Report to the Western Australian Government, 2018 concluded that the overall risk is low for the foreseeable 
unconventional gas developments in the Canning Basin, given their particular locations: 

Finding 8: For the Canning Basin, the risk to damaging the integrity of places of distinctive ecological and 
conservation value is low, so long as future developments do not encroach on areas of high conservation 
significance, cultural or aesthetic value. 

5.4.6 AVOIDANCE AND MITIGATION MEASURES 

Avoidance Cultural heritage survey prior to the Proposal planning and monitoring during the 
Proposal. 

Mitigation ILUA between Theia Energy and Karajarri People specify requirements for cultural heritage 
surveys, monitoring, inductions, awareness and orientation.  

Theia Energy Cultural Heritage Management Procedure: 

- A monitoring team (representatives of the Native Title) will be present on-site during 
clearing and excavation work. 

- Inductions include cultural heritage awareness and orientation conducted by 
Traditional Owners (Karajarri People) to field personnel involved with ground 
disturbance activities. 

- In the event of a discovery or the identification of an area or object/ artefacts 
reasonably suspected of being an aboriginal object/ artefact suspend all works in the 
immediate vicinity of such artefacts/objects, notify the Native Title Party of the 
findings and discus an appropriate method of managing the discovery with the Native 
Title Party. 

Air Pollution Control (Noise and Light): 
- Lighting will be reduced to that required for the safe operation of the well and camp.  
- Directional lighting will be used to face inwards to camp and well site to reduce light 

emission into surrounding areas.  
- No driving during night hours (unless emergency or approved) 
- Vehicles, machinery and equipment will be operated in a manner that does not cause 

unnecessary noise (e.g. excessive revving or dropping of materials). 
- Speed limits in place 
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5.4.7 ASSESSMENT AND SIGNIFICANCE OF RESIDUAL IMPACTS 

The predicted outcome was determined based on the assessment of the impacts and the EPA's Consideration 

of Significance as provided in the EPA's Statement of environmental principles, factors, objectives and aims of 

EIA, 2021. The result of the assessment is summarised below: 

EPA consideration of 
significance 

Assessment of outcomes Assessment 
of 

Significance 

Values, sensitivity and quality 
of the environment which is 
likely to be impacted 

There are no social values, sensitivities or social environment within or 
near the Proposal. The nearest social receptor (pastoral lease) is 70km 
away and the nearest cultural heritage place is approximately 6km away. 
The nearest public use place is the Great Northern Highway, 
approximately 140km to the west. 

Not 
significant  

Extent (intensity, duration, 
magnitude, and geographic 
footprint) of the likely impacts 

Given the absence of sensitive receptors and cultural heritage sites or 
places, no direct impacts are expected. 

Not 
significant  

Resilience of the environment 
to cope with the impacts or 
change 

There are no sensitive receptors identified which would enable a 
resilience assessment to be undertaken.  

Not 
significant  

Consequence of the 
application of the mitigation 
hierarchy 

Mitigation measures described in Section 5.4.6 have been developed as 
industry best practice and will be implemented regardless of the 
absence of social surroundings. This will ensure that overall impact on 
the existing environment is minimised to ALARP.  

Not 
significant 

Consequence of the likely 
impacts 

No direct, indirect or residual impacts or changes the Social 
Surroundings are expected due to the absence of sensitive receptors.  

Not 
significant 

Cumulative environmental 
impacts with other existing 
and reasonably foreseeable 
activities 

There are no other existing or reasonably foreseeable activities, or land 
use proposals identified within the Proposal, which may have a 
cumulative impact upon social surroundings and their associated values. 

Not 
significant 

Holistic impacts – connections 
and interactions between 
impacts 

At the Proposal level the key connections and interactions between 
Social Surroundings relate to Human health and Air quality – these have 
been considered in the impact assessment in Section 6.  

Not 
significant 

The level of confidence in the 
prediction of residual impacts 
and the success of proposed 
mitigation 

There is high confidence in the identification of social surrounding values 
and predictions of potential impacts which have been identified during 
previous exploration activities in this area and informed by cultural 
heritage surveys undertaken by subject matter experts. 

Not 
significant 

Public interest about the likely 
effect of the proposal and 
relevant public information 
that informs the EPA 
assessment. 

All issues raised during Theia Energy Stakeholders Consultation have 
been addressed and considered in this Proposal. A summary of 
consultation activities is provided in Section 3.  

Not 
significant 

5.4.8 PREDICTED OUTCOMES 

The following outcomes are predicted from the Proposal: 

• No impact to cultural heritage 

The proponent has consulted with relevant stakeholders to ensure that impacts to social surroundings are 
identified and reduced to as low as possible. Given the remoteness of the site, absence of sensitive receptors, 
small-scale of operations, temporary nature of the Proposal, proposed mitigation measures to be 
implemented, the Proposal is not expected to result in significant (if any) impact. There are no assumptions 
which would be critical to meeting the EPA’s objective for this factor. 

5.4.9 OFFSET 

Not applicable for this factor   
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6 HOLISTIC IMPACT ASSESSMENT 

OTHER ENVIRONMENTAL FACTORS 

In addition to the Key Environmental Factors described in Section 4, the following environmental factors are 
considered relevant to the Proposal but not considered Key Environmental Factors as they comprise lower 
order impacts due to a low level of interaction from operational aspects during the Proposal life. They are: 

• Flora and vegetation 

• Terrestrial fauna 

• Air quality  

• Human health  

6.1 FLORA AND VEGETATION  

6.1.1 EPA OBJECTIVE 

To protect flora and vegetation so that biological diversity and ecological integrity are maintained. 

6.1.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• The Environmental Protection (Clearing of Native Vegetation) Regulations 2004. 

• Environmental Factor Guideline: Flora and Vegetation 

• Technical Guidance Flora and Vegetation Surveys for Environmental Impact Assessment 

• Management of Phytophthora Dieback in Extractive Industries Best Practice Guideline, Dieback Working 
Group, WA 

• Guidance No.6 Rehabilitation of Terrestrial Ecosystems, EPA 2006  

• Environment Protection and Biodiversity Conservation Act 1999 and the Significant Impact Guidelines for 
1.1 matters of national environmental significance 

Under the PGER Act 1967 the Proponent has the approved Environment Plan (EP) for site preparation and 
drilling activities that manages both direct and indirect impacts on flora and vegetation and specifies the 
methods, procedures and measures to avoid, minimise and rehabilitate the impacts resulting from the 
Proposal. Regarding flora and vegetation, the Environment Plan addresses weeds and pest control, 
management of native vegetation clearing, rehabilitation and emergency situations such fire or spill events. 

6.1.3 RECEIVING ENVIRONMENT 

The desktop study and two on-ground ecological (flora and vegetation) surveys that have been undertaken 

since 2014 and summarised below: 

• Flora and Vegetation Desktop Assessment and Level 1 Flora and Vegetation Field Survey Report, RPS 2014 

• Desktop Flora and Vegetation Assessment Permit Area, RPS 2015 

• Ecological on-ground survey Flora Assessment (four sites), Ecologia Environment, 2016 

• Dampier Downs Road Desktop Study (Fauna), Ecologia, 2019 

Both field surveys were enhanced by the participation of several local Traditional Owners familiar with the 
location and the flora and fauna species of the area. The ecological survey areas were comprehensively search 
on foot by team members. 

6.1.3.1 Regional Biogeography 

The Proposal is situated on the Camelgooda land system, which is one of the largest land systems in the 
Kimberley, covering 17,826 km2 (Payne and Schoknecht, 2011). This land system is characterised by the 
extensive dune fields, pindan and other low woodlands of the West Kimberley. 
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The Proposal is located in the Pindanland subregion (DL2) of the Dampierland Bioregion, close to the 
subregion’s southern boundary with the McLarty subregion (GSD1) of the Great Sandy Desert bioregion 
(Graham, 2001b). 

The Pindanland subregion comprises sand plains of the Dampier Peninsular and western part of Dampierland, 
including the hinterland of Eighty Mile Beach and is the coastal, semi-arid, north-western margin of the 
onshore Canning Basin. The subregion is a fine-textured sand-sheet with subdued dunes and includes the 
palaeo-delta of the Fitzroy River. 

The McLarty subregion is predominantly tree steppe grading to shrub steppe in the south, comprising open 
hummock grassland of Triodia pungens and T. schinzii with scattered trees of Owenia reticulata and 
bloodwoods, and shrubs of Acacia spp., Grevillea wickhamii and G. refracta, on Quaternary red longitudinal 
sand dune fields overlying Jurassic and Cretaceous sandstones of the Canning and Amadeus Basins. Calcrete 
and evaporate surfaces are associated with occluded palaeo-drainage systems that traverse the desert 
(Graham, 2001b). 

6.1.3.2 Regional Vegetation 

The vegetation of Western Australia was mapped at the 1:1,000,000 scale by Beard (1976), and the Proposal 
is located on the boundary of two Botanical Provinces: The Northern Botanical Province and the Eremaean 
Botanical Province. The one well site is located within the Eremaean Botanical Province (Great Sandy Desert), 
whereas the other three sites are located within the Northern Botanical Province (Dampierland). The 
vegetation mapping of Beard (1976) was subsequently reinterpreted and updated to reflect the National 
Vegetation Information System (NVIS) standards (Shepherd et al. 2001). Two vegetation associations of Beard 
(1976) have been mapped over the Permit area. 

Within Dampierland, Association 701 consists of a shrub steppe of Acacia pachycarpa and Grevillea sp over a 
Triodia pungens and Triodia intermedia open hummock grassland. Within the Great Sandy Desert, Association 
713 consists of an open low tree steppe of bloodwood (Corymbia dichromophloia) and desert walnut (Owenia 
reticulate) over Triodia spp. open hummock grassland. 

The Proposal is situated within the Vegetation Association 701 represented by Acacia pachycarpa, Grevillea 
sp.\ shrub \ 4 \ r; G1 +Triodia pungens, +Triodia intermedia\hummock grass\2\i. 

6.1.3.3 Environmentally Sensitive Areas  

An Environmentally Sensitive Area (ESA) is defined as a landscape element or place which is vital to the long-
term maintenance of biological diversity, soil, water or other natural resources. An ESA is declared under 
section 51B of the EP Act 1986. The nearest ESA is Dragon Tree Soak, located approximately 90km south of the 
Proposal. 

There are no occurrences of State or Commonwealth listed Tec’s or PEC’s in the vicinity to the Proposal.  All 
listed TECs in the Dampierland and McLarty subregions are either associated with costal or riparian vegetation, 
soaks, clay pans or organic mound springs, none of which occur in the immediate vicinity of the Proposal.  

To date, flora and vegetation surveys undertaken within the Proposal have not identified the presence of any 
TEC or PEC. It is highly unlikely that any TECs or PECs, or any other significant vegetation, occurs over the 
Proposal area (Ecologia, 2016). Figure 13 provides the Proposal footprint within the regional ecologically 
significant areas.  

In addition to TEC/ PEC, Graham (2001a, 2001b) describes other Ecosystems at Risk (EaR) within the bioregion 
that are vulnerable to a range of threatening processes including changed fire regimes.  No EaR occur within 
or in close proximity to the Proposal, the nearest being the flora and fauna assemblages of spring communities 
Logues Spring, south-west Kimberley Edgar Range near Dampier Downs (Gramham, 2001a) which lies to the 
north of the permit area.  

The National Atlas of Groundwater Dependent Ecosystems (NAGDEs) displays ecological and hydrogeological 
information on known groundwater dependent ecosystems and ecosystems that potentially use groundwater. 
The Atlas is the most comprehensive inventory of the location and characteristics of groundwater dependent 
ecosystems for Australia.  
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The search of the NAGDEs undertaken within 10 km radius of the Proposal identified a low potential for 
groundwater interaction. One ecosystem was identified within the 10 km radius namely the Geegully Creek 
which located within the Edgar Ranges >6 km from the Proposal. Considering significant depth (>160 m) to the 
shallowest groundwater aquifer it is reasonable to conclude that GDEs are unlikely to occur within the Proposal 
area. Vegetation units present within the Proposal are unlikely to be Inflow Dependent Ecosystems (IDEs), 
(NAGDEs, 2017). 

The search of the DAWE SPRAT for MNES listed under the EPBC Act database did not return any TECs listed 
under the EPBC Act, which occur or have the potential to occur within the vicinity of the Proposal area. 

There are no Ramsar-listed wetlands in the vicinity of the Proposal area, the nearest wetland of national 
significance is Dragon Tree Soak, located approximately 90 km south of the Proposal. 

Figure 13: Zone of Ecological Significance  
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6.1.3.4 Vegetation communities 

The Proposal area occurs on sandplains and supports three broad vegetation units: Acacia/Grevillea Tall Scrub, 
Acacia monticola Tall Scrub and Acacia Low Heath. The following vegetation units were identified:  

Site Expansion: Tall Open Shrubland Grevillea wickhamii subsp. wickhamii over Acacia monticola, Acacia 
stipuligera and Grevillea refracta subsp. refracta over closed hummock grassland of Triodia pungens and 
Triodia schinzii. Evidence of fire +5 years. 

Camp Expansion: Tall Open Shrubland Grevillea wickhamii subsp. wickhamii over scattered Acacia monticola, 
Acacia stipuligera and Grevillea refracta subsp. refracta over closed hummock grassland dominated by Triodia 
pungens. Evidence of fire in previous 3-5 years. 

6.1.3.5 Conservation significant flora 

Vegetation and Flora Survey, RPS 2014 

The findings of the Vegetation and Flora Survey, RPS 2014 attributed to already disturbed areas (Theia-1 well 
and camp site and associated access tracks) are summarised as follows: 

- Botanists recorded 58 taxa of which none were alien (weed) taxa. The 58 species represented 15 families 
and 30 genera. No Threatened Flora species, as listed under the BC Act and the EPBC Act were recorded. 

- One Priority 3 Flora species Seringia katatona, was recorded. To minimise disturbance of the S. katatona 
population, the camp site was relocated to the west of the access track.  

Ecological Survey, Ecologia 2016 

The findings of the Ecological Survey, Ecologia 2016 attributed to proposed clearing areas are summarised as 
follows: 

One State listed Threatened (and EPBC listed Critically Endangered) flora along with several Priority listed flora 
species potentially occur within the study area (RPS 2014, RPS 2015 and associated databases). An assessment 
of the likelihood of these species occurring over the Proposal area is detailed in the Table below.  

Table 21: Priority listed flora species with the potential to occur over the Proposal area. 

 

The species above were targeted during the on-ground ecological survey 2016. One flora species of 
conservation significance was recorded approximately 1km south of the Proposal: Priority 3 Seringia katatona 
(Red dune fire-bush). No other flora of conservation significance was recorded. 

Several individuals of the P3 Seringia katatona (formerly Keraudrenia katatona) were in flower at the time of 
the survey and as a consequence were able to be taxonomically differentiated from the morphologically similar 
Threatened Seringia exastia, which is known to occur in similar habitat to Seringia katatona (DEC 2010).  

DBCA was consulted regarding the ecological survey results. DBCA raised concern of Seringia species (Priority 

3 Seringia katatana) present near the proposed clearing. DBCA noted that Priority 3 Seringia katatana is known 

to occur in close proximity to the threatened Seringia exastia (ranked critically endangered under both state 

and federal legislation) and these two species cannot be distinguished without identifications of flowering 

material. The on-ground ecological survey was undertaken at the time when Priority 3 Seringia katatana 
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individuals and populations were in flower. Ecologia has a high level of confidence to conclude that the Seringia 

plants identified in the area are not the threatened Seringia exastia.  

For more details refer to Appendix 5, Ecological Survey Report Canning Basin EP493, Ecologia. 

6.1.3.6 Introduced Invasive species 

No recognised weed species were recorded during both surveys and there was no evidence of grazing or 

presence of feral animals. No evidence of weeds or established weed populations were recorded during annual 

site monitoring visits 2016, 2018, 2019.  

6.1.4 POTENTIAL IMPACT 

Direct impact  Loss of native vegetation and flora species due to clearing of approximately 4 ha 
of native vegetation 

Indirect impact  Degradation of native vegetation as a result of the introduction of weeds 

Failure to complete rehabilitation 

 

6.1.5 ASSESSMENT OF IMPACTS 

Loss of native vegetation and flora species  

The Proposal will result in a direct loss of native vegetation and flora species through clearing to construct the 

well sites and the required access tracks. Based on site, Table below provides a breakdown of the expected 

clearing footprints and associated vegetation systems.  

Table 22: Vegetation clearing footprint  

Disturbance 
component 

Clearing 
footprint 

(ha) 

Vegetation 
association 

Pre-European 
Extent  

(ha) 

Current extent  
 

(ha) 

Impact of clearing at 
a regional scale 

Well sites, camp and 
associated access 
tracks 

100% 701 115,506 115,506 0.0003% 

Total  4   115,506 0.0003% 
 

The direct impact is limited to no more than 0.0003% of current extent of vegetation associated with 

Pindanland vegetation systems. Having regard to the extent and distribution of these systems regionally, the 

removal of 0.0003% of native vegetation is not considered to be significant.  

Based on results of the desktop assessment and the pre-European vegetation map created by Beard (1979) 

and Shepherd et al. (2002), the vegetation unit within the area to be cleared (701) has been subject to little 

clearing to date and are relatively widespread, but not currently protected in lands managed by DBCA, (RPS, 

2014). 

With the small scale and low impact of the Proposal, the loss of vegetation is not considered to result in 

significant local or regional impacts (RPS, 2014). 

Two ecological (flora and vegetation) surveys indicate that DRF, TEC, PEC listed under the BC Act and the EPBC 
Act, are not present within the Proposal and therefore no DRF, TEC or PEC are expected to be impacted by the 
Proposal.  

One Priority 3 taxa has been recorded in past surveys: Seringia katatana. S. katatona is known to occur from 
several locations within the permit area. A large population of this species was recorded during the Level 1 
Vegetation and Flora survey of the Theia-1 exploration well and associated infrastructure in 2014. The species 
was also recorded at one other location along Dampier Downs Road (WAH Database). Likelihood of the species 
occurring at other locations within the permit area is high on desert dunes in pindan and in disturbed areas. It 
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is a known disturbance opportunist (RPS, 2015) and in later surveys S. katatona was observed in previously 
disturbed areas (historic seismic clearing, along the edge of the Dampier Downs Road and the access road) and 
appears to respond positively to ground disturbance.  

For example, some small sections of the previously cleared seismic survey line (1984) were recorded as 
Excellent due to vegetation structure being intact, but there being some evidence of disturbance affecting 
individual species (e.g. in the case of dense localised patches of S. katatona, which appears to have regenerated 
and proliferated in response to historical clearing of the vegetation as the population was located directly on 
the seismic line), RPS 2014.  

Several populations of between four and ~200+ individuals of S. katatona recorded during the ecological survey 
2016 were directly on the seismic line. S. katatona is known to favour red sand and often found on desert 
dunes in pindan and ranges and the species occur within a remote area of WA of which a large area has not 
been surveyed.  

With regard to conservation significance of the flora and vegetation within the Proposal: 

- The rarity of the flora of the Proposal area is considered low to moderate. 
- The vegetation of the Proposal area is representative of the wider area. 
- The rarity of vegetation within the Proposal area is considered low. 
- The proposed clearing is unlikely to disrupt significantly the continuity of the vegetation within or 

surrounding the Proposal area.  
- Impact on the current regional extent of pre-European Vegetation Association 701 and local extent of 

vegetation communities is likely to be minimal. 
Given the limited extent of vegetation clearing required for the Proposal, any disturbance is not expected to 
be significant, the impact of the proposed clearing is therefore considered low.  

Degradation of native vegetation as a result of the introduction of weeds 

The introduction of non-indigenous species (weeds) is an indirect impact that is standard risk for all projects 
within or adjacent to native vegetation. No weed species were recorded during ecological surveys and annual 
monitoring of previously disturbed areas.  

The introduction of new weed species within the Proposal area has the potential to result in significant 
impacts, where the new species outcompete native species, causing local vegetation communities and 
ecosystems to be significantly altered.  

Introduction and spread of weeds can be suitable managed through standard mitigation measures and 
hygiene procedures. The Proponent implemented standard hygiene procedures for previous exploration 
activities in the same area, no weeds have been observed during annual site inspections. As weed and hygiene 
management are part of a standard suite of measures that can be effectively applied to the Proposal, the 
Proponent does not expect these indirect impacts to cause a significant environmental impact. 

Failure to complete rehabilitation 

It is anticipated that the disturbed areas within the Proposal area will begin to recover rapidly (after 
rehabilitation has been completed) through rootstock suckering and/or prolific seeding regrowth (from the 
topsoil seedbank), as is typical for Acacia- dominated vegetation type. The fast-growing nature of the species 
present, and the fact that the topsoil had not been significantly disturbed during clearing and exploration 
works, mean the natural revegetation of the native species should generally be successful. 

An on-ground ecological survey undertaken in December 2016 and annual site monitoring show a recovery of 
native vegetation and vegetation regrowth in a scattered pattern within existing disturbance areas including 
fire breaks and access tracks after 12 months (Figure 14). Also, evidence exists that some identified species, 
for example Priority 3 S.katatona, appear to respond positively to ground disturbance.  
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Figure 14: Regrowth of vegetation 

 
 

Well site firebreak, Nov 2016. 12 months after site closure in 2015 for care 

and maintenance.  

Well site firebreak, Sep 2019 

  

Access track to the well site, Now 2016 Access track to the well site, Sep 2019 

  

Camp site firebreaks, Sep 2019 Camp site, Sep 2019 

 

There is also evidence that in the thirty years since clearing of the original vegetation along the seismic survey 
line, the vegetation has regenerated to its original structural state making it difficult to discern between the 
historically cleared areas and the original uncleared vegetation (RPS, 2014). 

Potential rehabilitation constraints or limitations to rehabilitate have been assessed using the EPA (2006a) 
guidance. The assessment demonstrates that the potential constraints to rehabilitation are low. Identified 
constraints relate to the scale of proposed disturbance, minor and temporary impacts to soil structure and 
ecosystem resilience (RPS RMP, 2015). 

Although fire is a natural part of the Great Sandy Desert environment, altered fire regimes over recent decades 
have increased the potential severity of environmental impacts to vegetation and fauna habitat caused by late 
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dry season burns. Should one occur, potential risk includes the delay in rehabilitation success, potential 
impacts include damage and change to vegetation and fauna habitat, however natural events such as fire or 
drought are outside of the Proponent’s control.  

Should the success of rehabilitation impacted by unplanned or unavoidable extreme event such as fire or 
drought, which impedes the natural revegetation of vegetation and results, or is predicted to result in the 
rehabilitation completion criteria not being met within the designated two-year period, the Proponent will 
discuss the requirements for contingency actions with the Administering Authority and relevant stakeholders 
(DMIRS, DWER, DBCA).  

6.1.6 AVOIDANCE AND MITIGATION  

While impacts are not expected to be significant, the following mitigation measures and management controls 
have been developed and will be implemented to avoid and reduce the potential impacts of the Proposal to 
flora and vegetation: 

Avoidance Conservation significant flora species or vegetation communities within proposed 
disturbance are avoided.  

The Proposal was designed to utilise existing access road, access tracks, well and camp 
sites. 

Baseline conditions of vegetation have been established and known. 

Mitigation Implement and comply with approved Environmental Plan EP493-ENV-PLN-1001-1 
Rev.9.2. The Environmental Plan approval includes: 

Native Vegetation and Flora Management Plan: 

- Baseline on-ground ecological survey will be conducted to avoid environmental 
sensitives.  

- GIS locations of environmental sensitives and baseline conditions are established. 
- Proposed area of disturbance will be GIS referenced and provided to a civil work 

contactor. 
- Cleared areas will be clearly marked/ pegged to prevent accidental clearing. 
- Pre-clearing inspection by traditional owners during clearing activities to be carried 

out.  
- Vegetation in emergency helicopter landing area will be trimmed to less than 1m 

above ground to reduce disturbance. 
- Cleared vegetation will be stockpiled within the site perimeter to maximise 

rehabilitation success 
- The size of stockpiles will not exceed a maximum height of 2m. 
- Burning of cleared vegetation is prohibited. 
- All works remain within cleared areas. 

 

Weeds, Pathogens and Pest Management Plan: 

- Hygiene station with brush-down facilities will be established at the beginning of 
access track.  

- Vehicles and equipment will be inspected for soil and plant material prior to arriving 
at site. 

- The hygiene station will be on covered ground (VFPE plastic liner);  
- Material that has fallen from the vehicle will be collected and contained within a 

sealed container to prevent wind dispersal. 
- Contaminated material in sealed in bags will be removed by the waste contractor.  
- A clean down register/log book will be maintained on-site. 
- Off-road driving or creation of short-cuts will be prohibited. 
- Public access to the access track, camp and well site to be restricted to minimise risk 

of weed translocation.  
- Signage to be posted on access track to inform visitors of access restrictions. 
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- Where maintenance material is not available locally, ensure that such material is not 
contaminated with weeds and plant pathogens. Clearance certificate will be required. 

 

Vehicle hygiene procedures: 

- Standard vehicle hygiene will be implemented at the existing hygiene station at the 
entrance to the Proposal area. 

Oil Spill Contingency Plan to minimise the risk and impact of hydrocarbon spill.  

Rehabilitation The Proponent has incorporated extensive avoidance and minimisation measures into the 
Proposal design, however direct impacts to flora and vegetation are unavoidable. The 
Proposal will result in the clearing of up to 18 ha of native vegetation.  

4 ha will remain cleared for the life of the Exploration Permit EP 493.  

Implement progressive rehabilitation. Once drilling is completed cleared areas that are not 
required to support future exploration activities will be progressively rehabilitated to 
minimise rehabilitation legacy at the end of asset life.  

Should the exploration activities have not met the exploration objectives, the well be 
decommissioned, the disturbed areas will be rehabilitated in accordance with DMIRS 
approved Rehabilitation Management Plan EP493-ENV-PLN-1001-RMP (RMP) and in 
accordance with the Permit relinquishment obligations to rehabilitate all disturbed areas 
to standard accepted by DMIRS. 

 

6.1.7 PREDICTED OUTCOME 

The Proponent has incorporated extensive avoidance and minimisation measures into the Proposal design, 
however direct impacts to flora and vegetation are unavoidable. The Proposal will result in the clearing of up 
to 4 ha of native vegetation.  

The outcomes of the Proposal are predicted to be: 

• No impacts to conservation significant flora and vegetation resulting from clearing of native vegetation. 

• No direct or indirect impacts from clearing of native vegetation. 

• No residual impacts resulting from native vegetation clearing. 

With the implementation of above measures the Proposal will not result in significant impacts to regional 
vegetation associations, local vegetation communities, or significant populations of Priority Flora. Proposed 
management will minimise indirect impacts to native flora and vegetation. Based on the above, the Proponent 
considers that the Proposal can be implemented such that there are no significant residual impacts to this 
factor, and the EPA objective can be met. 

The Proponent considers that it has made no assumptions that are critical to meeting EPA’s objective. The 
provisions of the PGER (Environment) Regulations 2012 provide a suitable framework for the management of 
this factor without the need for referral under Part IV of the EP Act.  

6.1.8 OFFSETS 

The Proponent has considered the WA Environmental Offsets Policy; however, the Proponent does not 
consider actions to offset the predicted outcomes of the Proposal are required as the Proposal does not have 
any sensitivities that would trigger the referral and therefore the Proposal is not expected to have a significant 
impact on flora and vegetation.  
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6.2 TERRESTRIAL FAUNA  

6.2.1 EPA OBJECTIVE 

To protect terrestrial fauna so that biological diversity and ecological integrity are maintained. 

6.2.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• Biodiversity Conservation Act 2016 

• Environment Protection and Biodiversity Conservation Act 1999 

• Environmental Factor Guideline Terrestrial Fauna 

• Technical Guidance Sampling methods for Terrestrial Vertebrate Fauna 

• Technical Guidance Terrestrial Fauna Surveys 

6.2.3 RECEIVING ENVIRONMENT 

The desktop study and two on-ground ecological (terrestrial fauna and habitat) surveys have been undertaken 
since 2014 and summarised below: 

• Desktop Fauna Assessment (exploration permit EP 493 area), Bamford 2015 

• Fauna desktop assessment and field-based survey of Theia -1 Site and access roads, Bamford 2015 

• Ecological on-ground fauna survey (four sites and access tracks), Ecologia, Nov 2016 

• Dampier Downs Road Desktop Study (Fauna), Ecologia, Feb 2019 

• Independent Environmental Review for Karajarri Traditional Lands Association, GHD 2020 

Both field surveys were enhanced by the participation of several local Traditional Owners familiar with the 
Proposal locations, fauna species and its habitat. All of the on-ground ecological survey areas were 
comprehensively search on foot by team members. 

Regional settings 

Native and conservation significant fauna 

The desktop study identified 266 vertebrate fauna species as potentially occurring in the exploration permit 

EP493 area (Bamford, 2015). Note that this assemblage comes from databases and includes species that may 

occur occasionally in the region, but for which it is not important (such as birds that rarely fly overhead). The 

vertebrate assemblage within the exploration permit area includes 33 species of conservation significance, 

Table 23 (Bamford, 2015). 

Table 23: Conservation Significant Fauna Species Expected to Occur at the Regional Level (EP493) 

 

Introduced / Feral Species  

The desktop review revealed 16 vertebrate fauna which have the potential to exist within the exploration 
permit area. Table 24 summarises these species and expected status (GHD, 2020). 
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Table 24: Introduced fauna species expected to occur in the exploration permit EP493 area 

 

The Proposal - Summary of Fauna Values  

Conservation significant fauna  

Upon review of the likelihood of occurrence assessment performed by Bamford (2014), Ecologia identified ten 
conservation significant fauna species that may be present within the Proposal area. Many of the waterbirds 
and shorebirds previously detected by Bamford (2014) were removed from the assessment as no suitable 
habitat was found to support these species. The majority are waterbirds or associated with wetland habitats. 
The remaining Fork tailed Swift, Rainbow Bee-eater and Barn Swallow, are likely to occur as vagrant or seasonal 
visitors across the Proposal area. Only the Rainbow Bee-eater was found during the site inspections, but this 
is a very widely distributed species. 

Similarly, other species identified such as the Black-flanked Rock Wallaby and Northern Brushtail Possum were 
considered highly unlikely to utilise the sandplain habitat present. Greater Bilby burrows and foraging signs 
were found during the site inspection of Bamford (2014) as well as during the 2016 Ecologia Targeted fauna 
survey (Ecologia 2016). 
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In 2014 Bamford located foraging signs and inactive burrows of the Greater Bilby within the Theia-1 exploration 
well pad (Bamford 2015a). Ecologia (2016) found evidence of the Greater Bilby historically utilising the land 
located 2km south of the current Theia-1 site but did not find evidence around the Theia-1 well expansion 
area. The Northern Marsupial Mole (P4) is considered to ‘possibly’ occur on the site although habitat suitable 
for this species was outside the areas of impact. 

No fauna species including bilbies were recorded on-site or seen in surrounding areas during drilling activities 
in July/ August 2015, site decommissioning in November 2015 or during annual site monitoring trips.  

Introduced / Feral Species  

During the field surveys, camels, domestic cattle and dogs (dingo) were recorded within or in close proximity 
to the Proposal area.  

6.2.4 POTENTIAL IMPACT 

Direct impact  Loss of fauna habitat leading to population decline due to clearing of 
approximately 4 ha of native vegetation. 
Mortality or injury of individual fauna species caused by vehicle and machinery 
movements on access tracks and entrapment in excavations. 

Light, dust and noise emissions potentially impeding fauna habits. 

Indirect impact  Feral species and interactions with over-abundant native species 

 

6.2.5 ASSESSMENT OF IMPACTS 

Loss of fauna habitat leading to population decline 

Only a small area of land is expected to be impacted as a result of the Proposal, in a landscape that supports 
extensive areas of largely intact native vegetation. The loss of habitat is expected to be negligible due to the 
small area size and presence of similar habitat nearby. Therefore, it is considered unlikely that habitat loss will 
result in significant population decline. 

Vegetation in the Proposal area may have a connectivity function for fauna, however it is considered unlikely 
that the Proposal will impact on this function; therefore, population fragmentation is considered unlikely. This 
is mostly because of the location and scale of the Proposal. For example, thickets and woodlands that run along 
dune ridges may have a connectivity function for birds, but the Proposal will not affect dune vegetation. While 
the site size will be limited to 4.8ha, the access tracks will be narrow (7 m width) and presence of intact native 
vegetation nearby, it is considered unlikely that the proposed clearing will present a barrier for wildlife. 

Mortality or injury of individual fauna species 

Direct mortality of native fauna species during clearing or vehicle movements is unavoidable but can be 
minimised. Low speed (less than 40 km/h) of machinery during clearing activities will provide a noise/ vibration 
warning to fauna and rather allow fauna to make their own way from the clearing area. Considering bilbies 
habitat (burrows) and nocturnal habits, direct mortality of bilbies during clearing is unlikely to occur. Direct 
impact to bilbies associated with vehicle movements are unlikely as night-time vehicle traffic is not proposed 
and will be limited to emergencies only. 

The daytime vehicle traffic may pose a risk to large or ground-dwelling species (e.g. Woma, Bush Stone-curlew, 
Australian Bustard) resulting in injury or mortality of individual species, however unlikely to result in significant 
population decline of these species. 

Fauna entrapment in excavations is unlikely due to fauna fencing. 

Light, dust and noise emissions 

Drilling operations will be conducted 24/7 for approximately 3-4 weeks. Lighting will be required for night-time 
operations to provide safe working conditions. Noise will be generated by the drill rig and associated 
equipment (e.g. generators, pumps). Impacts of dust, light and noise upon fauna depend on the level of existing 
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disturbance in the area, considering the Proposal area is remote undisturbed unallocated crown land, the 
impacts associated with light or noise emissions is unlikely to have significant consequences.  

During night operations noise and lighting may disturb foraging habits of nocturnal species such as bilbies and 
attract insects. These impacts will be temporary for the period of drilling activities only, very localised and 
unlikely to be significant. During vegetation clearing there are no night-time operations proposed so light 
impacts are not an issue. Dust and noise emissions during vegetation clearing may disturb foraging habits of 
native fauna species, however it is unlikely to affect fauna species due to abundance of similar habitat adjacent 
to the disturbed area. 

Feral species and interactions with over-abundant native species 

The fauna assemblage within the Proposal area has already been impacted by feral species and both feral and 
domestic herbivores are likely leading to degradation of native vegetation. Human activity has the potential to 
alter the abundance of feral species, for example an inappropriate waste management may attract feral 
species, as well as native predators and scavengers, which may exacerbate localised impacts on other native 
fauna. Given a small scale and temporary nature of the Proposal, impact is expected to be low, very localized 
and unlikely to be significant, the Proponent do not expect this indirect impact to cause a significant 
environmental impact. 

6.2.6 AVOIDANCE AND MITIGATION  

While impacts are not expected to be significant, the following mitigation measures and management 
strategies have been developed and will be implemented to avoid and reduce the potential impacts of the 
Proposal to fauna: 

Avoidance Baseline conditions of fauna species and fauna habitats have been established and 
known. 

Existing tracks and well and camp sites will be utilised to minimise the required clearing 
of fauna habitat. 

Prior to civil works all areas will be inspected for evidence of bilby activities.  

20 m buffers will be established between active bilby burrows and access tracks. 

50 m buffer will be established between areas of hard stand and active burrows.  

Mitigation As part of the Environmental Plan approval under the PGER Act the Proponent has 
approved Fauna Management Plan that was developed in consultation with DBCA and 
implemented during the previous drilling campaign. 

Fauna Management Plan includes: 

- 20m and 50m buffers between active bilby burrows and access tracks and hard stand 
respectively 

- Prior to civil works the existing sites will be inspected for evidence of bilby activities.  

- If fauna species is encountered during the Proposal activities, field personnel do not 
approach the animal to avoid injury and stress to the animal.  

- Allow the animal to make its own way from the site. 

- Earthmoving works should cease until the animal has moved out of the area where it 
may be injured (greater than 50m from the pegged clearing area). 

- Feeding of fauna, hunting or keeping animals will be prohibited.  

- Waste will be managed to prevent attraction of feral and native fauna species. 

- All skips/ bins will be covered with lids to prevent fauna access. 

- Off-road driving or creation of short-cuts will be prohibited. 

- All sightings of bilbies and bilby burrows, both active and inactive during the project 
activities will be recorded and reported to relevant administering authorities.  

- All sumps/pits will be fenced. 
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- Methods of escape, such as hessian matting, rope, cargo net or wood acting as a 
ramp, will be placed in sumps/pits.  

- Sumps/pits will be fenced with 1.5m high feral ringlock mesh fencing, with 2x barbed 
wire on top of the fence, increasing the fence height to 1.75m.  

- Small animal mesh will be attached to the base of the fence to help prevent ingress 
of small animals.  

- The sumps will be monitored for evidence of fauna entrapments. 

- Vehicle speeds will be reduced along roads, access tracks, camp and drill site to 
<40km/h.  

- Vehicle and machinery movements will be restricted to daylight hours only to reduce 
the likelihood of incidents involving fauna.  

 

6.2.7 PREDICTED OUTCOME 

The outcomes of the Proposal are predicted to be: 

- No significant impact on conservation significant and native fauna species 
- No wildlife injuries or mortalities  
- Temporary localised disturbance to local fauna species arising from dust, light and noise for duration of 

the Proposal. 
- No introduction of new feral fauna species 

Given the temporary nature, small scale of the Proposal and avoidance and mitigation measures proved during 
the previous drilling campaign the Proponent considers that the Proposal can be implemented such that there 
are no significant residual impacts to this factor, and the EPA objective can be met.  

In 2017, DBCA was consulted regarding the Proponent’s Fauna Management Plan (specifically Bilbies). DBCA 
advised that DBCA has no further comment for amendments to the management and mitigation for or impacts 
on the threatened bilby. 

The Proponent considers that the provisions of the PGER (Environment) Regulations 2012 provide a framework 
for the management of this Proposal.  

6.2.8 OFFSETS 

The Proponent has considered the WA Environmental Offsets Policy; however, it does not consider actions to 
offset the predicted outcomes of the Proposal are required as the Proposal does not have any sensitivities that 
would trigger the referral under Part IV of the EP Act and therefore the Proposal is not expected to have a 
significant impact on fauna species or population. 
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6.3 AIR QUALITY  

6.3.1 EPA OBJECTIVE 

To maintain air quality and minimise emissions so that environmental values are protected. 

6.3.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• Environmental Factor Guideline Air Quality, EPA 2020 

• PGER (Environment) Regulations 2012 

• National Environment Protection Measures (Ambient Air Quality).  

There is no legislative requirement to undertake baseline air quality monitoring and ongoing monitoring of air 
quality for petroleum exploration projects such as the Proposal. The Implementation Plan recommends 
(Recommendation 15) that baseline air quality monitoring for VOC and dust, and ongoing monitoring should 
be incorporated into an enforceable Code of Practice (Action 11 – Code of Practice), however at the time of 
writing this document the WA Code of Practice has not been released. 

6.3.3 RECEIVING ENVIRONMENT 

The Proposal is located in a remote area, more than 150 km from the nearest town of Broome and 70 km to 
the nearest station. The regional climate is arid-tropical with a distinct wet season (December to March) and 
dry season (April to November). The ambient air quality in the region is influenced by season.  During winter 
dust storms from the Great Sandy Desert are common. Bush fires are also common during the dry season. 
Other than emissions associated with local road traffic, there are no other sources of emissions identified 
within or near the Proposal.  Sensitive receptors are limited to reptiles and mammal species. 

6.3.4 POTENTIAL IMPACT 

Direct impact  Not identified 

Indirect impact  Nuisance or disturbance to sensitive receptors from dust generation during site 
preparation and from vehicle movements 

 

6.3.5 ASSESSMENT OF IMPACTS 

Earth-moving works during dry season and any vehicle on unsealed roads have the potential to generate large 
amounts of dust, therefore the risks associated with dust are not specific to this Proposal. Dust is likely to be 
generated during the site preparation works and by vehicles movements to and from the site. It is expected 
that on average 3-5 vehicles a day will travel using the Dampier Downs Road. 

Given that there are no towns, settlements, or residences, or permanent habitation within 70 km of the 
Proposal area, there is no public health impact associated with dust. This has been validated through the 
completion of a dust risk assessment / classification for in accordance with the DEC Guideline for Managing 
the impacts of dust and associated contaminants from land development sites, contaminated sites remediation 
and other related activities (2011) which provided a Site Classification 1 for the activity. This classification is 
considered to provide a negligible risk with no specific provisions or contingency arrangements required (DEC 
2011). 

There are no other current or proposed activities identified within the Proposal area and thus cumulative 
impacts will be only associated with natural events such as winter dust storms from the Great Sandy Desert 
and bush fires. 

Given the proximity to sensitive receptors, a localised and temporary reduction in air quality associated with 
the Proposal is not expected to result in significant (if any) impact. 
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6.3.6 AVOIDANCE AND MITIGATION MEASURES 

Avoidance No acceptable alternatives were identified to avoid dust generation 

Mitigation As part of the Environmental Plan approval under the PGER Act the Proponent has 
approved Air Pollution Management Plan:  

- Dust suppression during clearing, site preparation and access tracks use 

- Limit the height and slope of the stockpiles to reduce wind pick up 

- Regular maintenance of vehicles and machinery  

- Speed limits for vehicle traffic 

 

6.3.7 PREDICTED OUTCOME 

The following outcomes are predicted from the Proposal: 

• Localised, short-term reduction in air quality associated with generation of dust that are not expected to 
cause impacts to sensitive receptors. 

Given the remoteness of the site, small scale of the Proposal and proposed mitigation measures, adverse 
impacts to air quality are not considered to be significant. The proponent considers that there are no 
assumptions that would be critical to meeting or jeopardizing EPA’s objective. 

6.3.8 OFFSETS 

Not applicable for this factor. 
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6.4 HUMAN HEALTH  

6.4.1 EPA OBJECTIVE 

To protect human health from significant harm. 

6.4.2 LEGISLATION, POLICY AND GUIDANCE 

The following policies, guidelines and standards apply to this factor in relation to the Proposal: 

• Environmental Factor Guideline: Human Health, EPA 2016 

• Petroleum and Geothermal Energy Resources (Management of Safety) Regulation 2010 

6.4.3 RECEIVING ENVIRONMENT 

Environmental Factor Guideline: Human Health provides the specific framework for considering the possible 
impacts to human arising from emission of radiation. 

Human health has not been identified as an environmental factor for this Proposal due to the following factors: 

- The existing surface environment does not contain naturally occurring radioactive material (NORM) and 
therefore no background radiation have been identified. NORM may occur in organic-rich shales. The 
Goldwyer III shale is predominantly dark grey to black claystone with minor interbedded pale grey fine-
grained limestone. The Goldwyer III shale was deposited in open marine settings.  

- NORM may also occur in by-product enriched with radioactive elements that exist in the natural 
environment. Flowback water from HFS may contain NORM, however the Proponent cannot make any 
assumptions until explorational HFS trial is completed and comprehensive assessment of flowback water 
is conducted.  

- The current EPA guideline for separation distances between oil and gas development and sensitive 
receptors (for example, residences and schools) is 2,000 m (note that this is not embodied in regulation). 
Given the proximity from human communities is at least 70 km from the closest well site, the Proponent 
considers that sufficient separation exists. 

6.4.4 POTENTIAL IMPACT 

Direct impact  Not identified 

Indirect impact  Not identified 

Due to low likelihood of contributing factors in NORM and absence sensitive receptors the Proponent 
considers that there is no impact to human health. Therefore, avoidance and mitigation measures are not 
proposed.  

Where there is a risk of exposure to a hazardous process or substance to on-site personnel, then this will be 
managed in accordance with Health and Safety Management Plan where the exposure is controlled by means 
of suitable PPE e.g. gloves, eye protection, overalls and respiratory protective equipment (RPE). 
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7 PROPONENT CONCLUSION 

This document provides supporting information to evaluate the significance of the environmental impacts 
associated with the Proposal. The nature and scale of the Proposal is limited to drilling of two wells and an HFS 
program of one horizontal well with production testing up to 90 days. The Proponent deems the potential 
environmental impacts and risks not to be significant. 

The identified impacts on preliminary key environmental factors can be adequately managed to meet EPA’s 
objectives with the implementation of the proposed avoidance, mitigation measures and management 
controls. There is a robust regulatory framework to manage these activities as described in section 1.4 of this 
document. The Proponent shall adhere to the proposed Code of Practice should it be implemented but is of 
the view that the activity can be safely and sustainably implemented in accordance with Australian and 
international standards and the application of industry best practice as described in the EP, WMP and SMP 
which are legally binding under the PGER Act ensuring compliance and enforcement. 
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8 OFFSETS 

Based upon the predicted outcomes for the preliminary Key Environmental Factors as assessed in this 
Document, the Proponent does not consider that the Proposal will result in a significant impact to the 
environment. The environmental mitigation measures intended to manage and minimise impacts from the 
Proposal are considered effective and consequently, the Proponent considers that the EPA’s objectives can be 
met. 

The Proponent has considered the WA Environmental Offsets Policy; however, does not consider actions to 
offset the predicted outcomes of the Proposal are required as the Proposal is not expected to have a significant 
impact on the environment. 
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Attachment 1: Summary of HFS Scientific Inquiry Recommendations  

 
Rec 
No 

Recommendation content  Relevance to the Proposal  Reference  

1.  The cumulative impacts of landscape clearing and fragmentation 
depend on scale and duration. Such impacts should be 
anticipated and assessed prior to development approval, with 
the eventual rehabilitation and restoration of redundant 
infrastructure clearing meeting the expectations of both 
regulators and the community. 

Clearing and fragmentation impacts are 
discussed and assessed, with anticipated 
mitigations, for the Flora and Vegetation, 
and Terrestrial Fauna preliminary key 
environmental factors. 

N/A 

2.  The WA Government, in consultation with the community, 
should identify places of iconic natural heritage and exclude 
those places from future exploration and development for 
unconventional oil and gas associated with HFS, sufficient to 
protect their values from direct development or by proximity to 
increased traffic, noise, light or visual impacts. These 
consultations should be a formal part of the process by which 
the WA Government releases acreage for potential 
development. 

Not relevant to the Proposal. 
In accordance with the proposed Iconic 
natural heritage places (Government of 
Western Australia 2019b), the Proposal is 
not located within any of the proposed 
iconic natural heritage places. 

Section 
3.4 and 
5.4.3.2 

3.  Access to productive land should require an agreement with the 
Traditional Owners, landholder or leaseholder regarding the 
location, maintenance, operation and remediation of 
infrastructure, as well as compensation for residual damage to 
the subsequent productive use of the land. 

Land use agreement (ILUA) is in place with 
the Native Title group relevant to the 
Proposal. 

Section 
3.4 

4.  An early warning system based on a ‘traffic light scheme’ should 
be implemented to prevent adverse geo-mechanical events 
reaching a size of any consequence to land or hydrogeology. 

Not proposed in this Proposal due to 
absence of adverse geo-mechanical and 
geological processes that can induce 
seismicity.  

Section 
5.2.5.1 
Induced 
seismicity  

5.  That baseline and routine surveillance groundwater quality 
monitoring, including methane concentrations, should be 
included in an enforceable Code of Practice and results made 
publicly available before commencement of drilling operations 
and thereafter. 

This Proposal includes baseline 
groundwater and routine groundwater 
quality monitoring. 

Attachme
nt 4 

6.  The regulations governing the use and assessment of chemicals 
associated with HFS should be strengthened and clarified, 
specifically: 
- All chemicals proposed for use must be approved for use in 

Australia. It should be the regulator’s responsibility to 
check that all the proposed chemicals are listed on the 
Australian Inventory of Chemical Substances (AICS), 
Australian Pesticides and Veterinary Medicines Authority 
(APVMA), Therapeutic Goods Administration (TGA) or Food 
Standards Australia and New Zealand (FSANZ) inventories 
prior to approval being granted; 

- That a ruling is sought from APVMA on the need to register 
biocides used for HFS in Western Australia (in line with the 
existing ruling on the use of these chemicals in the 
extraction of coal seam gas); 

- The use of Benzene, Toluene, Ethylbenzene and Xylene 
(BTEX) in drilling and hydraulic fracturing fluids should be 
banned; 

- Chemicals that are known or suspected carcinogens, 
mutagens, developmental toxicants and endocrine 
disruptors should be identified as part of the information 
disclosed on chemicals. Use of chemicals with these 
properties should be minimised or avoided in all 
operations; 

- An enforceable Code of Practice should include the 
requirement to test for, and assess the risk from, a 
comprehensive list of analytes in groundwater, produced 
and flowback water, including geogenic chemicals and 
radon; 

All chemicals associated with the final 
downhole fluid system, including their 
individual components and toxicity data, 
will be fully disclosed in a Chemical 
Disclosure Statement as part of the 
Environmental Plan. 

Section 
2.4.2 



 

 

- The use of ecotoxicity testing should be considered to 
better assess the potential for impacts from the mixture of 
chemicals present in produced or flowback water. 

- The WA Department of Health (DoH) should review and 
provide advice on information and risk assessments 
provided on chemicals proposed to be used in HFS or 
expected to be present in produced or flowback water and 
determine a list of low risk chemicals for HFS, where 
detailed assessment of risk is not required to be provided. 
This would encourage industry to use lower risk chemicals 
instead of other chemicals that require more detailed risk 
assessment. 

7.  All HFS operations should be preceded by a comprehensive geo-
mechanical risk analysis according to an enforceable Code of 
Practice. 

Geo-mechanical risks have been assessed 
in the Inland Waters preliminary key 
environmental factor. 

Section 
5.2.5 

8.  A site water audit should be required, accounting for water 
produced, evaporated and disposed, to detect significant leakage 
of fluids and determine whether remedial action to track any 
contaminants is warranted. 

Water audit is included into this Proposal 
as part of Terrestrial Environmental Quality 
and Inland Waters preliminary key factors.  

Section 
5.1.6 and 
5.2.6 

9.  A separation of 2,000 metres from oil and gas wells associated 
with HFS to bores used for Public Drinking Water Sources is 
warranted under the precautionary principle, as recommended 
by the Department of Health (DoH) and the Water Corporation. 
This is necessary for public confidence, irrespective of a low risk. 

The Proposal is located over 140km from 
the closest PDWSA.  

Section 
5.2.3.1 

10.  Baseline measurements of atmospheric levels of greenhouse gas 
(GHG) should be acquired prior to the development of onshore 
wells employing HFS and should be the responsibility of the 
regulator. Atmospheric concentrations and process leakage of 
methane should subsequently be monitored over every well’s 
entire life cycle, and detected leaks must be fixed by the 
operator, with GHG emission monitoring results publicly 
reported. These requirements should be part of an enforceable 
Code of Practice. 

The atmospheric emissions and discharges 
to the environment are monitored, 
estimated and reported to DMIRS in 
accordance with Regulation 34 of the PGER 
(E) Regulations 2012 on three-monthly 
basis. This reporting commences 
immediately from the date of approval of 
the Environmental plan and continues for 
each subsequent period of 3 months. 

Section 
5.3.2 

11.  The WA Government should implement an emissions monitoring 
program of decommissioned wells with respect to well integrity 
in general and methane emissions specifically, complemented by 
a research program to give further confidence to their long-term 
containment. 

Not relevant to this Proposal  N/A 

12.  Apart from the early exploratory phase of development, reduced 
emissions (green) completions should be a requirement, 
regulated and monitored as per the United States Environmental 
Protection Agency (U.S. EPA) New Source Performance 
Standards 2016. 

Not relevant to this Proposal. The Proposal 
is for early exploration phase. 

N/A 

13.  Consideration should be given to offsetting the additional 
greenhouse gas (GHG) emissions from any onshore 
unconventional oil and gas production associated with HFS. As a 
minimum, this should extend to the increase in ‘fugitive’ 
emissions over conventional upstream oil and gas production, 
plus reservoir carbon dioxide discharged to the atmosphere. 

Not relevant to exploration activities, 
therefore to this Proposal.  
A detailed account of the expected 
emissions associated with this Proposal are 
provided in this document.  

Section 
5.3.5 

14.  An enforceable Code of Practice should include measures to 
minimise the generation of dust throughout all operations and 
require the regular maintenance of all vehicles. 

Measures to minimise dust generation are 
addressed in this document.  
At the time of writing this document, and 
per the Implementation Plan (Action 11 – 
Code of Practice) the WA code of practice 
has not been released 

Section 
5.3.6 

15.  Baseline air quality monitoring for volatile organic compounds 
and dust, and ongoing monitoring of air quality should be 
incorporated into an enforceable Code of Practice and be made 
publicly available. 

Considering “pristine” background 
condition of air quality and absence of 
other contributing factors to the air quality 
Theia Energy doesn’t propose baseline air 
quality monitoring as it could be done any 
time from “upstream” environment. 
Ongoing monitoring on presence of VOC 
should be part of the GHG emissions 
monitoring and will be undertaken during 
operations.  

Section 
2.4.6 



 

 

This document summarises proposed 
monitoring for the Proposal. 
At the time of writing this document, and 
per the Implementation Plan (Action 11 – 
Code of Practice) the WA code of practice 
has not been implemented.  

16.  Potential impacts to air quality and human health should be 
assessed in a site-specific risk assessment. 

Due to absence of sensitive receptors, the 
Proponent considers that the Air Quality 
should be assessed as Other Environmental 
Factor.  

Section 
6.3 

17.  Baseline noise levels should be established, a site-specific noise 
assessment completed, and ongoing noise monitoring conducted 
over the life of a project, with the aim of minimising noise 
generated by HFS and/or vehicular movements, especially in 
places within proximity to people and domestic animals. 

Currently no sensitive receptors have been 
identified within the Proposal area due to 
the closest receptor (people and domestic 
animals) is located 70km away from the 
Proposal. The Social Surroundings 
preliminary key environmental factor 
provides noise impact assessment.  

Section 
5.4.3.5 
and 5.4.5 

18.  Site-specific health risk assessments, that have been peer-
reviewed and provided to the Western Australian Department of 
Health, should be required for all unconventional oil and gas 
proposals associated with HFS, addressing potential short and 
long-term health impacts. 

Site specific health risk assessment for the 
site personnel is addressed in Safety 
Management Plan assessed by DMIRS.  
Regarding public communities and other 
sensitive public receptors, the separation 
distance between operations and human 
communities is 70km, the Proponent 
considers that sufficient separation exists.  

N/A 

19.  As a precautionary approach is justified, and in the absence of a 
local health risk assessment indicating otherwise, 
unconventional oil and gas wells associated with HFS and 
processing plants should be located at least 2,000 metres from 
sensitive receptors such as residences, schools and settlements, 
as reflected in current Environmental Protection Authority (EPA) 
guidelines. 

Not applicable as the nearest sensitive 
receptor is located 70km away from the 
Proposal.  

N/A 

20.  Risk assessments of impacts to the social surroundings from 
hydraulic fracture stimulation associated with unconventional oil 
and gas developments should be done on a case-by-case basis. 

The risk assessment is specific to this 
Proposal and considers the existing social 
receptors and sensitivities  

Section 
5.4 

21.  Risk assessments and accountable disclosure of risks should be 
transparent, timely and publicly available as a guiding principle 
underlying an enforceable Code of Practice. 

This Referral  N/A 

22.  Communication and engagement with affected communities 
should be a priority at the earliest opportunity and at every stage 
of an unconventional oil and gas development associated with 
hydraulic fracture stimulation. 

Addressed in this Referral  Section 3 

23.  Communication with Aboriginal people should be conducted by 
trusted informants in a language commonly used and 
understood by the local people. If English is not commonly used, 
then translators should be available to convey information. 

This recommendation has been already 
implemented by the Proponent during 
consultation with affected stakeholders  

Section 
3.4 

24.  Amenity and what constitutes aesthetic enjoyment, or a sense of 
place, as determined by people who live in the communities 
proximate to HFS activities, should be systematically and 
scientifically documented from the commencement of a HFS 
project involving multiple well sites (moving from the exploration 
phase into the development and production phases). Baseline 
information and site-specific data collection should be a priority 
and systematically monitored and updated. 

Based on baseline information of the 
existing environment there no values or 
amenity that constitute aesthetic 
enjoyment have been identified as being 
potentially impacted by the Proposal. 

Section 
5.4.5 

25.  Petroleum companies’ commitment to building moral consent 
should be part of the assessment for licence procedures. 

Not relevant – Government responsibilities 
to implement   

N/A 

26.  There should be a clear point of contact within Government for 
complaints or concerns to enhance social licence to operate. 

Not relevant – Government responsibilities 
to implement   

N/A 

27.  Baseline road use statistics measuring volumes of vehicle 
movements and the type of vehicles using road infrastructure 
should be undertaken before HFS activities commence and 
monitored at periodic intervals throughout the lifecycle of the 
development. 

Expected traffic movements for the 
Proposal has been assessed.  

Section 
5.4.5 

28.  Roads regularly used by heavy vehicles should be upgraded 
(widened and sealed if necessary), with recompense from the 

Considering the scale of the Proposal, The 
Proponent considers that existing road 

N/A  



 

 

proponent directed to local government authorities to assist 
with monitoring traffic usage of road infrastructure, road 
maintenance and upgrades. 

infrastructure is sufficient to support the 
Proposal. If required, the Dampier Downs 
Road will be upgraded but this is outside of 
the scope of this Proposal.  

29.  Cultural orientation should be made regularly available to HFS 
employees including contractors in addition to relevant 
government employees to raise heritage awareness, including 
issues specific to Aboriginal heritage. Cultural orientation 
regarding Aboriginal matters should be conducted by local 
Traditional Owner groups or their approved cultural awareness 
providers. 

Inductions are a standard industry 
requirement for ensuring that all 
contractors and employees are aware of 
the values and sensitivities, and 
requirement mitigation measures for a 
Proposal. 
In addition, Theia Energy has ILUA in place 
that address inductions and cultural 
orientation  

Section 
5.4.6 

30.  An Aboriginal heritage management plan should be 
implemented at the earliest opportunity when potential risk is 
identified for a particular site of Aboriginal heritage or 
significance. The Aboriginal heritage management plan should 
have input from those Aboriginal people and groups whose land 
is under consideration for petroleum development using HFS and 
should identify the role Traditional Owners will play in 
monitoring the condition and protection of their cultural 
heritage. The Aboriginal heritage management plan should 
require the approval of local Traditional Owners. 

Currently no heritage sites have been 
identified as being potentially impacted by 
the Proposal. 
Theia Energy has ILUA in place to manage 
various aspects of the Proposal including 
cultural heritage.  

Section 
3.4 and 
5.4.3.2 

31.  Governments and resource companies should invest more in 
understanding and measuring the social dimensions of change 
and its links to mental health: A comprehensive local social 
impact analysis should be undertaken prior to the 
commencement of any activities associated with HFS occurring. 

Social Surroundings has been identified as 
a preliminary key environmental factor and 
address various social impacts. 

Section 3 
and 5.4  

32.  The Western Australian Government should develop a Code of 
Practice that adequately defines and prescribes the minimum 
standards and requirements for all onshore oil and gas activities 
involving HFS, over the full development lifecycle. This Code of 
Practice should be made enforceable. 

Not relevant – Government responsibilities 
to implement 

Not 
applicable 

33.  To further ensure well integrity and thus environmental 
protection and public safety, well design, construction and 
testing should be assessed by an independent, certified expert 
well examiner, reporting to the regulator as a required part of 
commissioning, licensing and decommissioning. 

The requirement for well design, 
construction and testing to be assessed by 
an independent expert is managed under 
the Well Management Plan where DMIRS 
has certified experts who assess and 
approve well design, construction, and 
testing operations.  

Section 
1.4 

34.  The Environmental Protection Authority (EPA) should assess all 
onshore unconventional oil and gas developments associated 
with HFS. To ensure issues of scale and cumulative impact are 
adequately considered, this should extend not only to individual 
wells during the exploratory phase of a development, but to the 
environmental assessment of proposed unconventional oil and 
gas fields if development may go forward. 

This referral  This 
referral  

35.  Appropriate standards for site rehabilitation and post-closure 
monitoring should be included in an enforceable Code of 
Practice. 

Not relevant – Government responsibilities 
to implement. 
Currently, Rehabilitation Management Plan 
approved by DMIRs is in place and will be 
implemented once rehabilitation is 
considered.  

Section  
2.4.1  

36.  Baseline and subsequent environmental monitoring data 
collected as a regulatory requirement in the licensing, approval 
and auditing of unconventional oil and gas developments 
associated with hydraulic fracture stimulation should be made 
publicly and easily available, by default. 

In accordance with the PGER(E) 
Regulations, the proponent is required to 
report on environmental performance of 
activities carried out under an 
Environmental Plan to DMIRS annually. The 
annual report includes a summary of, and 
the details of environmental monitoring 
conducted for the activity over the course 
of the year. 

N/A 

37.  Once the Environmental Plans required under the PGER Act are 
deemed sufficient for consideration, they should be published in 
full at the time of assessment. 

Not relevant – Government responsibilities 
to implement. 

N/A 



 

 

Currently Theia Energy approved 
Environmental Plan Summary is publicly 
available on DMIRS website.  

38.  Reports of environmental and public safety non-compliance, 
incidents and their investigation, and government environmental 
performance audits, should be made routinely publicly available 
once they would otherwise be reasonably subject to a Freedom 
of Information request. 

In accordance with the PGER(E) 
Regulations, the proponent is required to 
report on environmental performance of 
activities carried out under an 
Environmental Plan to DMIRS annually, 
non-compliance is reported monthly. 

N/A 

39.  The Western Australian Government should require appropriate 
financial assurances or insurances to cover potential 
environmental liabilities, as well as contributions to a fund to 
cover liabilities defaulted by other unconventional oil and gas 
operations associated with HFS in Western Australia. 

Not relevant – Government responsibilities 
to implement 

N/A 

40.  Environmental offences, and a system of penalties scaled for 
seriousness of harm and degree of deliberate intent, as per the 
Environmental Protection Act 1986 (EP Act), be incorporated into 
the PGER Act 1967 (PGER Act). These penalties should extend to 
both the company and its directors. 

Not relevant – Government responsibilities 
to implement 

N/A 

41.  Future access to tenements should consider the past 
environmental record of the applicant. 

Theia Energy does not have any breaches 
of environmental compliance  

N/A 

42.  The Western Australian Government should consider better 
separating environmental auditing and compliance of 
unconventional oil and gas development employing hydraulic 
fracture stimulation from the department that promotes and 
allocates resources to that industry. 

Not relevant – Government responsibilities 
to implement 

N/A 

43.  The capability and capacity for the environmental auditing and 
compliance functions of government must be sufficient to assure 
environmental protection and safety, so this must be adequately 
resourced and include cost recovery from industry. 

Not relevant – Government responsibilities 
to implement 

N/A  

44.  Stakeholder consultation on proposed releases of acreage for 
onshore unconventional oil and gas development should become 
a formalised and regular requirement. 

Not relevant – Government responsibilities 
to implement  

N/A  

 
 

  



 

 

Attachment 2: HFS FLUID - CHEMICALS AND OTHER SUBSTANCES DISCLOSURE STATEMENT 

Crosslink fluid system: Additives - Preliminary design 

Additive Description Supplier Amount Concentration Concentration Toxicity and Ecotoxicity Info 

F112 Surfactant  Schlumberger 7,903.9 L 2 L/m3 0.15611% 

Acute Toxicity: Poly(oxy-1,2,ethanediyl),alphahexyl-omega-hydroxy  
LD50 Oral (Rat): = 1250 mg/kg. LD50 Dermal (Rat): >2000 mg/kg   
Chronic toxicity: Product contains no components known to be carcinogenic, sensitizing or mutagens. Product does 
not contain any known or suspected reproductive or developmental hazards. 
Ecotoxicity: Poly(oxy-1,2,ethanediyl), alphahexyl-omega-hydroxy 
Toxicity to Fish: LC50: = >100 mg/L (96 h) 
Toxicity to Algae: EC50: >100 mg/L (72 h) 
Toxicity to Invertebrates: EC50: >100 mg/L (48 h), Biodegradation/Bioaccumulation: Biodegradable, does not 
bioaccumulate   

H032 
Hydrochlori

c Acid 
Schlumberger 17,429.5 L 4.4 L/m3 0.34425% 

Acute Toxicity: None: Product is concentrated Hydrochloric acid; main hazard is corrosivity. Chronic toxicity: Product 
contains no components known to be carcinogenic, sensitizing or mutagens. Product does not contain any known or 
suspected reproductive or developmental hazards. Ecotoxicity: Product not considered toxic to algae, fish, or 
invertebrates. Biodegradation/Bioaccumulation: Product is not considered bioaccumulating. 

J218 
Breaker 

J218 
Schlumberger 947.1 Kg 0.2397 Kg/m3 0.01870% 

Acute Toxicity: Diammonium peroxidisulphate 
LD50 Oral (Rat): = 700-742 mg/kg. LD50 Dermal (Rat): > 2000 mg/kg   LC50 Inhalation: 520 mg/L Chronic toxicity: 
May cause sensitization. Product contains no components known to be carcinogenic or mutagens.   Product does 
not contain any known or suspected reproductive or developmental hazards. 
Ecotoxicity: 
Toxicity to Fish: LC50: = 76.3 mg/L (96 h) 
Toxicity to Algae: EC50: >136 mg/L (72 h) 
Toxicity to Invertebrates: EC50:  >120 mg/L (48 h) 
Biodegradation/Bioaccumulation: Does not bioaccumulate.   

J475 Breaker Schlumberger 1,420.7 Kg 0.3595 Kg/m3 0.02804% 

Acute Toxicity: Diammonium peroxidisulphate 
LD50 Oral (Rat): = 495 mg/kg. LD50 Dermal (Rat): > 10000 mg/kg   LC50 Inhalation: 520 mg/L Chronic toxicity: May 
cause sensitization. Product contains no components known to be carcinogenic or mutagens.   Product does not 
contain any known or suspected reproductive or developmental hazards. 
Ecotoxicity: 
Toxicity to Fish: LC50: = 76.3 mg/L (96 h) 
Toxicity to Invertebrates: EC50:  >120 mg/L (48 h) 
Biodegradation/Bioaccumulation: Does not bioaccumulate.   

J580 
Gelling 
Agent 

Schlumberger 11,838.8 Kg 2.9957 Kg/m3 0.23370% 

Acute Toxicity: Carbohydrate Polymer: LD50 Oral (Rat): 6770 mg/kg. Chronic toxicity: Product contains no 
components known to be sensitizing, mutagens, or carcinogens. Product does not contain any known or suspected 
reproductive or developmental hazards. Ecotoxicity:   
The product component(s) are not classified as environmentally hazardous.  Product not considered toxic to algae, 
fish, or invertebrates. Readily biodegradable, bioaccumulation is unlikely. 



 

 

Additive Description Supplier Amount Concentration Concentration Toxicity and Ecotoxicity Info 

J604 
Crosslinker 

J604 
Schlumberger 7,903.9 L 2 L/m3 0.15611% 

Acute Toxicity: Ethylene glycol LD50 Oral (Rat): = 4000-10200 mg/kg. LD50 Dermal (Rat): > 10600 mg/kg  Sodium 
Tetraborate Decahydrate: LD50 Oral (Rat): 2403  mg/Kg LD50 Dermal (Rabbit) >2000 mg/Kg  Boric acid: LD50 Oral 
(Rat): 2660 mg/kg LD50 Dermal (Rabbit): >2000 mg/Kg LD Inhalation (Rat): 0.16 mg/L Chronic toxicity: Product 
contains no components known to be sensitizing, carcinogenic or mutagenic. Product contains a known or 
suspected reproductive toxin, may be developmental hazard. 
Ecotoxicity: Ethylene Glycol: Toxicity to Fish: LC50: = 16000 mg/L (96 h) Toxicity to Algae: EC50: 6500-13000 mg/L 
(96 h) Toxicity to Invertebrates: EC50:  46300 mg/L (48 h)  Sodium Tetraborate Decahydrate: Toxicity to Fish LC50: 
340 mg/L (96H) Toxicity to Algae EC50: 2.6-21.8 mg/L Toxicity to Invertebrates EC50 (48h) : 1085-1402 mg/L   Boric 
Acid: Toxicity to Invertebrates EC50: 115-153 mg/L 
Biodegradation/Bioaccumulation: No information available 

J609W 
Friction 
Reducer 

Schlumberger 230.9 L 0.1 L/m3 0.00456% 

Acute Toxicity: None. Chronic toxicity: Product contains no components known to be sensitizing, mutagens, or 
carcinogens. Product does not contain any known or suspected reproductive or developmental hazards. Ecotoxicity:   
The product component(s) are not classified as environmentally hazardous.  Product not considered toxic to algae, 
fish, or invertebrates. Bioaccumulation/Biodegradation: Organic portion of the material is not biodegradable. Not 
considered to be bioaccumulating 

L065 
Scale 

Inhibitor 
Schlumberger 1,976.0 L 0.5 L/m3 0.03903% 

Acute Toxicity: Ethylene glycol LD50 Oral (Rat): = 4700 mg/kg. LD50 Dermal (Rat): > 10600 mg/kg  Calcium Chloride: 
LD50 Oral (Rat): 1000 mg/Kg LD50 Dermal (Rat) 2630 mg/Kg  2,2-oxydiethanol: LD50 Oral (Rat): 12565 mg/kg LD50 
Dermal (Rabbit): 11890 mg/Kg Sodium Hydroxide: LD50 Dermal (Rabbit): 1350 mg/Kg Chronic toxicity: Product 
contains no components known to be sensitizing, carcinogenic or mutagenic. Product contains no known 
reproductive or developmental hazards. 
Ecotoxicity: 
Ethylene Glycol: Toxicity to Fish: LC50: = 16000 mg/L (96 h) Toxicity to Algae: EC50: 6500-13000 mg/L (96 h) Toxicity 
to Invertebrates: EC50:  46300 mg/L (48 h)  Calcium Chloride: Toxicity to Fish LC50: 10650 mg/L (96H) Toxicity to 
Invertebrates EC50(48h) : 2400 mg/L   2,2-oxydiethanol: Toxicity to Fish LC50 (96h): 75200 mg/L Toxicity to 
Invertebrates EC50 (48h): 84000 mg/L  Sodium Hydroxide: Toxicity to Fish LC50(96h): 45.4 mg/L 
Biodegradation/Bioaccumulation: No information available 

L071 
Clay 

Control 
Agent 

Schlumberger 7,903.9 L 2 L/m3 0.15611% 

Acute Toxicity: None. Chronic toxicity: Product contains no components known to be sensitizing, mutagens, or 
carcinogens. Product does not contain any known or suspected reproductive or developmental hazards.  
Ecotoxicity:  The product component(s) are not classified as environmentally hazardous.  Product not considered 
toxic to algae, fish, or invertebrates. Bioaccumulation/Biodegradation:  Not considered to be bioaccumulating 

M275 Bactericide Schlumberger 284.1 Kg 0.0719 Kg/m3 0.00561% 

Acute Toxicity: Sodium Nitrate LD50 Oral (Rat): = 1267 mg/kg  5-chloro-2-methyl-4-isothiazolin-3-one: LD50 Oral 
(Rat): 457 mg/Kg LD50 Dermal (Rabbit): 660mg/Kg LD50 Inhalation: 0.33 mg/L (4h)  X-cide 207 Industrial 
Microbiocide: LD50 Dermal (Rabbit): >5000 mg/Kg Chronic toxicity: Product contains no components known to be 
sensitizing or mutagenic. Product contains no known reproductive or developmental hazards. Crystalline silica dust 
is listed by IARC as Group 1 carcinogen. 
Ecotoxicity: 
Sodium Nitrate: Toxicity to Fish: EC50: = 522 mg/L (96 h) Toxicity to Invertebrates: LC50:  323 mg/L (48 h)   5-chloro-
2-methyl-4-isothiazolin-3-one: Toxicity to Fish LC50: 0.19 ppm (96H) Toxicity to Algae EC50: 0.021 ppm (72h) Toxicity 
to Invertebrates EC50: 0.18 ppm (48h) 5-chloro-2-methyl-4-isothiazolin-3-one: Toxicity to Invertebrates EC50: 0.18 
ppm (48h)  X-cide 207 Industrial Microbiocide: Toxicity to FishLC50: 9.2 mg/L (96h) 
Biodegradation/Bioaccumulation: No information available 



 

 

Additive Description Supplier Amount Concentration Concentration Toxicity and Ecotoxicity Info 

S100 
Fluid Loss 
Additive   

Schlumberger 20,411.6 Kg varied 
conce
ntratio
ns 

0.40293% 

Acute Toxicity: Quartz, Crystalline Silica: LD50 Oral (Rat): = 500 mg/kg 
Chronic Toxicity: Product contains no components known to be sensitizing or mutagens.  Crystalline silica dust is 
listed by IARC as Group 1 carcinogen. Product does not contain any known or suspected reproductive or 
developmental hazards. 
Ecotoxicity:  his product is not considered toxic to algae, fish, or invertebrates 
Biodegradation/Bioaccumulation: Not applicable- Inorganic chemical 

S522 
(various 

mesh 
size) 

Propping 
Agent 

Schlumberger 1,081,816.9 Kg varied  
conce
ntratio
ns 

21.35541% 

Acute Toxicity: None. Chronic toxicity: Product contains no components known to be sensitizing, mutagens, or 
carcinogens. Product does not contain any known or suspected reproductive or developmental hazards. Ecotoxicity:   
The product component(s) are not classified as environmentally hazardous.  Product not considered toxic to algae, 
fish, or invertebrates. Bioaccumulation/Biodegradation: Not applicable; Inorganic material 

U028 Activator Schlumberger 7,903.9 L 2 L/m3 0.15611% 

Acute Toxicity: Sodium hydroxide LD50 Oral (Rat): = 325 mg/kg. LD50 Dermal (Rat): 1350 mg/kg   Chronic toxicity: 
Product contains no components known to be carcinogenic, sensitizing or mutagens. Product does not contain any 
known or suspected reproductive or developmental hazards. 
Ecotoxicity: Sodium hydroxide 
Toxicity to Fish: LC50: = 45.4 mg/L (96 h) 
Biodegradation/Bioaccumulation: Not biodegradable, does not bioaccumulate   

Crosslink fluid system: chemical composition by mass and volume  

CAS Number Chemical Name Mass Fraction Volume Fraction 

- Water ~ 77 % ~ 90 % 

66402-68-4 Ceramic materials and wares, chemicals ~ 21 % ~ 9 % 

14808-60-7 Quartz, Crystalline silica < 1 % < 1 % 

9000-30-0 Guar gum < 1 % < 1 % 

7647-01-0 Hydrochloric acid < 1 % < 1 % 

67-48-1 2-hydroxy-N,N,N-trimethylethanaminium chloride < 1 % < 1 % 

1319-33-1 Ulexite < 0.1 % < 0.1 % 

1310-73-2 Sodium hydroxide (impurity) < 0.1 % < 0.1 % 

107-21-1 Ethylene Glycol < 0.1 % < 0.1 % 

7727-54-0 Diammonium peroxidisulphate < 0.1 % < 0.1 % 

31726-34-8 Poly(oxy-1,2-ethanediyl), alphahexyl-omega-hydroxy- < 0.1 % < 0.1 % 

1303-96-4 Sodium Tetraborate Decahydrate < 0.01 % < 0.01 % 

129898-01-7 2-Propenoic acid, polymer with sodium phosphinate < 0.01 % < 0.01 % 

25038-72-6 Vinylidene chloride/methylacrylate copolymer < 0.01 % < 0.01 % 

91053-39-3 Diatomaceous earth, calcined < 0.01 % < 0.01 % 

110-17-8 but-2-enedioic acid < 0.01 % < 0.01 % 

7647-14-5 Sodium chloride < 0.01 % < 0.01 % 

7783-20-2 Ammonium sulfate < 0.01 % < 0.01 % 

10043-52-4 Calcium Chloride < 0.001 % < 0.001 % 

38193-60-1 
Acrylamide, 2-acrylamido-2-methylpropanesulfonic acid, sodium 

salt polymer 
< 0.001 % < 0.001 % 

61789-77-3 Dicoco dimethyl quaternary ammonium chloride < 0.001 % < 0.001 % 

7631-86-9 Non-crystalline silica (impurity) < 0.001 % < 0.001 % 



 

 

CAS Number Chemical Name Mass Fraction Volume Fraction 

10377-60-3 Magnesium nitrate < 0.001 % < 0.001 % 

26172-55-4 5-chloro-2-methyl-2h-isothiazolol-3-one < 0.001 % < 0.001 % 

7786-30-3 Magnesium chloride < 0.001 % < 0.001 % 

67-63-0 Propan-2-ol < 0.001 % < 0.001 % 

14807-96-6 Magnesium silicate hydrate (talc) < 0.001 % < 0.0001 % 

595585-15-2 Diutan < 0.001 % < 0.0001 % 

125005-87-0 Diutan gum < 0.001 % < 0.0001 % 

111-46-6 2,2''-oxydiethanol (impurity) < 0.0001 % < 0.0001 % 

2682-20-4 2-methyl-2h-isothiazol-3-one < 0.0001 % < 0.001 % 

136793-29-8 
Polymer of 2-acrylamido-2-methylpropanesulfonic acid sodium salt 

and methyl acrylate 
< 0.0001 % < 0.0001 % 

9002-84-0 poly(tetrafluoroethylene) < 0.0001 % < 0.0001 % 

14464-46-1 Cristobalite < 0.0001 % < 0.0001 % 

57-13-6 Urea < 0.0001 % < 0.0001 % 

7447-40-7 Potassium chloride (impurity) < 0.0001 % < 0.0001 % 

7757-82-6 Sodium sulfate < 0.0001 % < 0.0001 % 

79-06-1 2-Propenamid (impurity) < 0.00001 % < 0.00001 % 

64-02-8 Tetrasodium ethylenediaminetetraacetate < 0.00001 % < 0.00001 % 

63148-62-9 Dimethyl siloxanes and silicones < 0.00001 % < 0.00001 % 

67762-90-7 Siloxanes and silicones, dimethyl, reaction products with silica < 0.00001 % < 0.00001 % 

556-67-2 Octamethylcyclotetrasiloxane < 0.00001 % < 0.00001 % 

541-02-6 Decamethyl cyclopentasiloxane  < 0.00001 % < 0.00001 % 

7758-98-7 Copper (II) sulfate < 0.00001 % < 0.00001 % 

540-97-6 Dodecamethylcyclohexasiloxane < 0.00001 % < 0.00001 % 

  Total   100% 100%  

 

 



 

 

Attachment 3: STAKEHOLDER CONSULTATION REGISTER 

Stakeholder  Date/ Type  Issues/topic raised  Proponent response/ outcomes  

KTLA, Karajarri 
People 

18/07/2014 Invitation to enter into 
Heritage Protection 
Agreement  

An exploration Heritage Protection 
Agreement is signed between Finder 
Resources (now Theia Energy) and KRED on 
behalf of KTLA.  

KTLA, Karajarri 
People 

October 2014  Theia Energy proposed to drill 
Theia-1 exploration well and 
discussed cultural heritage 
clearance for proposed 
clearing. 

An initial heritage survey was undertaken 
with Karajarri cultural advisors. Clearance is 
given for the construction of one well pad, 
accommodation camp and an access track on 
the condition that that the access track avoids 
Iriylpi (Edgar Ranges) 

DMIRS, 
Environment 

18/07/2016 
Pre-lodgement 
meeting  

Theia Energy introduced the 
project and discussed details 
of the EP content and 
proposed mitigation 
measures.  

DMIRS advised Theia Energy on lodgement 
process.  

DOW 21/07/2016 
Correspondence  

Theia Energy applied to renew 
the existing 5C water licence.  

DoW issued a renewed 5C licence to take 
groundwater with allocation 60ML per 
annum.  

KTLA, Karajarri 
People 

19/07/2016 
Meeting  

Update on the previous Theia-
1 exploration well results, 
introduction to the new 
project, discussion of future 
activities, options, timing and 
environmental aspects. HIA 
notice.  

Karajarri People requested more details 
regarding hydraulic fracture stimulation (HFS) 
and results of environmental risk assessment 
to finalise HIA.  

KTLA, Karajarri 
People 

12/09/2016 
Meeting  

The Project was discussed 
with Karajarri People 

Cultural heritage clearance survey schedule 
was developed.  

OEPA 06/10/2016 
Meeting  

s.38 of the EPA referral  OEPA advised that the referral will be 
required only for stimulation activities 

CDM Smith 19/10/2016 Theia Energy appointed CDM 
Smith to peer-review Theia 
Energy’s Hydrogeological 
Investigation Report  

CDM Smith reviewed the Report. In support 
of the peer-review, CDM Smith provided the 
summary which comments on the alignment 
of the Report with the core elements of the 
EPA’s Environmental Protection Bulletin No. 
22 (as specific to ‘Groundwater and surface 
water characteristics’). 

Karajarri 
People/ 
ecologia 

01/11/2016 
Correspondence  

Theia Energy to organise 
cultural heritage survey and 
on-ground ecological survey in 
November - December 2016 

Cultural heritage and ecological surveys were 
undertaken in Nov-Dec 2016. 
No significant environmental or cultural 
concerns were raised in the field. 
On 01/03/2017 KTLA finalised the 
Ethnographic Heritage Survey Report and 
provided the Report to Theia Energy. 

DoW 17/11/2016 
Meeting 

Hydrogeological Investigation 
Report, Groundwater Baseline 
Assessment Report and 
Groundwater Monitoring 
Program  

On 08/03/2017 DoW has undertaken a 
preliminary review of the Baseline 
Assessment Report and Groundwater 
Monitoring Program and provided advise to 
DMIRS.  

DMIRS 22/11/2016 
via EARS 

Theia Energy submitted 
Environment Plan for drilling 
components of the Project  

22 December 2016 DMIRS issued a Request 
for Information requesting to include results 
of the ecological and heritage surveys and 
consultation records with DOW in regard to 
the proposed Groundwater Monitoring 
Program. 



 

 

Stakeholder  Date/ Type  Issues/topic raised  Proponent response/ outcomes  

Karajarri 
People 
(KTLA)/KRED/ 
EHSIS 

19/12/2016 EHSIS requested a copy of the 
Theia Energy environmental 
risk analysis or environmental 
protection plan to assist KTLA 
with review of the Cultural 
Heritage Survey Report  

23/12/2016 Theia Energy provided 
Environment Plan Summary to EHSIS 

DMIRS NVCP 24/01/2017 
email 

Clearing Permit exemption DMIRS confirmed that Theia Energy is eligible 
for clearing exemption. 

DPAW 08/02/2017 Request to review/ comment 
on results of the ecological 
survey (flora/fauna) and fauna 
management plan (bilbies).  

08/03/2017 DPAW advised that in regard to 
the fauna the DPAW has no further 
comments, in regard to flora DPAW noted 
that impact to identified P3 flora species are 
unlikely to be significant.  

DMIRS Safety February 2017 Theia Energy submitted Safety 
Management Plan for drilling. 

16/06/2017 the Safety Management Plan was 
approved  

DOW 08/03/2017 Consultation on Groundwater 
Baseline Monitoring Report 
and Groundwater Monitoring 
Program. 

DOW reviewed the Report and provided 
advice to DMIRS regarding EP approval.  

DMIRS 
Environment 

14/03/2017  
Via EARS 

Environmental and OSCP Plan On 01/05/2017 the Environment and OSCP 
Plan for civil works and drilling was approved. 

OEPA 13 April 2017  
Meeting  

Pre-lodgement meeting – a 
proponent referral under s.38 
of the EP Act 

OEPA indicated that Theia Energy application 
will not be accepted for assessment due to 
Government inquiry into HFS activities.  

Independent 
Panel Inquiry 
into HFS  

March 2017 –  
September 2019 

Public Inquiry into HFS and 
subsequent HFS Report and 
an Implementation Plan  

Theia Energy provided a submission 
document with the project details.  

Karajarri 
People (KTLA) 

01/12/2018 
meeting 

Theia Energy presented 
proposed project to KTLA 
members at KTLA’s 2018 
AGM.  

 

Karajarri 
People (KTLA) 

30-31 January 2019 
Meeting  

Theia Energy meets with the 
KTLA board and propose to 
negotiate ILUA  

KTLA board agree to enter into negotiations 
and requested more information about the 
project as well as potential impacts 

Karajarri 
People (KTLA) 

13-14 March 2019  
Meeting  

ILUA negotiation meeting 
between Theia Energy and 
KTLA  

The KTLA board develop principles for ILUA 
and agree process KTLA will follow. The KTLA 
board appoint SLM Corporate as their 
commercial advisors.  

Karajarri 
People (KTLA) 

23-24 May 2019  
Meeting  

ILUA Negotiation meeting 
between Theia Energy and 
KTLA. 

Parties agreed to appoint Independent 
environmental advisors  

Karajarri 
People (KTLA) 

25-26 July 2019  
Meeting  

ILUA Negotiation meeting 
between Theia Energy and 
KTLA. 

The KTLA board appointed GHD as its 
independent environmental advisors. 

Karajarri 
People (KTLA) 

30 August 2019  
Meeting  

ILUA Negotiation meeting 
between Theia Energy and 
KTLA. 

Theia Energy to prepare environmental risk 
assessment for the next information session 

Karajarri 
People (KTLA) 

6-7 September 
2019  
Information session  

Information session with 
cultural advisors, community 
representatives and rangers 
to discuss environmental and 
cultural heritage values. Theia 
Energy provided overview of 
their own risk assessment 
work. GHG presented their 
understanding of the key 
environmental values  

Agree to undertake an independent risk 
assessment workshop which will address 
concerns raised by both parties. KTLA 
Representatives to attend Environmental Risk 
Assessment workshop and Cultural Impact 
Assessment.  
 



 

 

Stakeholder  Date/ Type  Issues/topic raised  Proponent response/ outcomes  

Karajarri 
People (KTLA) 

24-26 September 
2019  
Field trip to Roma 

KTLA delegation undertaken 
field trip to Roma, Queensland 
to inspect Santos’ gas project 
and speak with effected TOs.  

KTLA representatives attended Santos well 
site during HFS treatment, all questions, 
concerns raised about the project footprint 
and HFS were addressed by on-site personnel 
and affected Native Title group.  

Karajarri 
People (KTLA) 

21-22 October 
2019  
Workshop  

KTLA held environmental risk 
assessment workshop with 
cultural advisors and 
community representatives, 
facilitated by GHD  

All concerns, questions raised were 
documented and will be addressed in GHG 
Independent Risk assessment report.  

Karajarri 
People (KTLA) 

13 December 2019 KTLA presented an update to 
native title holders at a 
community meeting at 
Purnturrpurnturr.  

 

Karajarri 
People (KTLA) 

30 - 31 January 
2020  
 

KTLA held cultural impact 
workshop with cultural 
advisors and community 
representatives, facilitated by 
consultant anthropologist  

On 7 February 2020 KTLA board endorsed 
information sessions and agree to call a final 
negotiation meeting with Theia to address 
outstanding issues. 

Karajarri 
People (KTLA) 

20-21 February 
2020  
Community 
consultation  

KTLA held a Native Title 
Holder Information Session in 
Perth with GHD and KTLA legal 
advisor  

 

Karajarri 
People (KTLA) 

24-25 February 
2020  
Community 
consultation 

KTLA held a Native Title 
Holder Information Session in 
South Hedland with GHD and 
KTLA legal advisor  

 

Karajarri 
People (KTLA) 

9-10 March 2020 
Community 
consultation 

KTLA held a Native Title 
Holder Information Session in 
Bidyadanga with GHD and 
KTLA legal advisor  

 

Karajarri 
People (KTLA) 

11-12 March 2020 
Community 
consultation 

KTLA held a Native Title 
Holder Information Session in 
Derby with GHD KTLA legal 
advisor 

 

Karajarri 
People (KTLA) 

13-14 March 2020 
Community 
consultation 

KTLA held a Native Title 
Holder Information Session in 
Broome with GHD and Rob 
Houston.  

 

Karajarri 
People (KTLA) 

20 March 2020 KTLA board held a final ILUA 
negotiation meeting with 
Theia Energy.  

KTLA management with the Board 
representative to review and finalise terms, 
conditions, and environmental management 
proposed in ILUA  

Karajarri 
People (KTLA) 

17 April 2020  
30 April 2020  
5 May 2020  
8 May 2020  
27 May 2020  
1 July 2020  

KTLA management reviewed 
ILUA with board 
representative and KTLA legal 
advisor, GHD to consider 
outstanding issues.  

KTLA Board met with Theia Energy to resolve 
drafting issues and instruct KTLA project team 
to arrange an authorisation meeting  

Karajarri 
People (KTLA) 

28 August 2020 ILUA was signed by Theia 
Energy and Karajarri People  

ILUA includes consent of Karajarri People for 
exploration and development activities 
including HFS, compensation for use of their 
land and environmental management.  

Karajarri 
People (KTLA) 

21 October 2021 EPA referral documents were 
provided to KTLA for review.  

No concerns have been raised.  

  



 

 

Attachment 4 Hydrogeological Report and Groundwater Baseline Assessment 

 
 
  



 

 

Attachment 5 Ecological Surveys and Assessments  

CONTENT: 

Attachment 5-1: 

- Ecological Field Survey Canning Basin (EP 493), Ecologia Environment, November 2016 

- Dampier Downs Road Desktop Study (Vegetation, Flora and Fauna), Ecologia, Feb 2019 

Attachment 5-2: 

- Desktop Assessment and Level 1 Flora and Vegetation Field Survey, Theia-1 Exploration Well, RPS, 
May 2014 

- Fauna Desktop Assessment and Field Survey of Theia-1 Exploration Well, Bamford Consulting 
Ecologists, May2014 

Attachment 5-3: 

- Desktop Flora and Vegetation Assessment, Exploration Permit EP 493, Draft RPS, 2015 

Attachment 5-4: 

- Desktop Fauna Assessment, Exploration Permit EP 493, Bamford Consulting Ecologists, 2015 

 
 


