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Figure 10: Identified environmental values surrounding project area.
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4 |MPACT ASSESSMENT

4.1  Activity Description

The gas will be sourced from the fields predominantly associated with the Lockyer Gas Project located
in Exploration Permits EP-368 and EP-426 and other surrounding new gas discoveries. The key
components of the Proposal include:

e Aninfield gathering system comprising underground flowlines.

e A CPF, including on-site infrastructure to support the operations phase including power
generation, administration and control rooms, warehousing, workshops, switch room
infrastructure, sedimentation pond, evaporation ponds and accommodation buildings.

¢ An underground gas export pipeline connecting the CPF to the DBNGP.

e Condensate stabilisation, storage, and offloading system to support road transport of liquid
product.

¢ This is a conventional gas project and therefore does not require hydraulic fracturing (fracking).

Where flow lines intersect the Sand Plain Creek, Horizontal Directional Drilling (HDD) will be conducted
to allow the pipeline to be sufficiently deep beneath the rivers to not impact surface water.

Water supply for the project will be sourced from a nearby production bore, currently under license with
Hancock Energy. Hancock Energy currently hold one groundwater licences (GWL 156102[13]) with an
allocation of 1.69 GL/annum (Hancock Energy, 2025c), for the purposes of irrigation (up to 160 ha of
pasture) and firefighting (DWER, 2025a).

4.2 Potential Sources of Water Impacts

Potential sources of water impacts include:

e Sediment loads if excessive erosion were to occur during ground disturbance activities
associated with the construction phase.

e Spills or leaks from the operational activities, pipelines connecting to the CPF, condensate
storage, condensate piping, gas export pipelines, and evaporation ponds. Potential
contaminants include natural-gas condensate, saline groundwater, and operational fuel and
petroleum products.

e Spills or leaks of hazardous materials stored and handled onsite during construction and
operations, including fuels for powering vehicles and equipment.

e Spills and leaks of effluent and grey water from the temporary construction village or permanent
camp.

e Groundwater level drawdown associated with groundwater abstraction for water supply during
the construction and operational phase of the Project.
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4.3 Pathways of Water Impacts

4.3.1  Surface Water Drainage

Surface water drainage pathways would include:
e Overland run-off from areas of ground disturbance (for potential sediment load impacts).
e Overland run-off from areas of spills (for potential water quality impacts).

e Transport within natural drainages such as Sand Plain Creek if sediment / spills have reached
these features.

The likelihood of pathways to receptors being complete would depend on the size and location of the
spill/sediment load impact. Distances from the CPF to the Sand Plain Creek (400m) would make the
completeness of surface drainage pathways to this drainage channel unlikely. The most likely complete
surface water drainage pathway would be in the case of a leak or spill from a pipeline that is in close
proximity to Sand Plain Creek or the associated alluvium surrounding the creek.

Surface spills may further seep into the subsurface, potentially affecting groundwater if the spills were
to reach the underlying Yarragadee aquifer.

Hancock Energy have developed a Stormwater Management Plan, where within the CPF, self-
contained skids will collect water (typically from rainfall) that may be potentially contaminated with
contaminants (including during the construction phase), this will be directed to a collection area and
disposed of regularly at a licenced facility using a vac-truck (Hancock Energy, 2025a).

4.3.2 Groundwater

Groundwater pathways would include:

e Transport of contaminants through the Yarragadee aquifer if surface spills have seeped
sufficiently through the vadose zone with subsequent transport in the aquifer.

e Transport of contaminants through the Yarragadee aquifer or underlying groundwater units, if
leaks within a pipeline has occurred within the groundwater saturated zone.

e Transport of contaminants through the potential shallow perched aquifer to the south east of
the CPF development area if this shallow aquifer extends to the CPF.

Groundwater flow could then potentially present a pathway for water quality impacts to groundwater
users, including groundwater bores used for abstraction and GDEs.

At the time of writing up this assessment, it was unclear as to the direction of the groundwater flow
directions, directly below the CPF. Figure 11 indicates historical (2011) flow directions (based on water
bores screened at depths greater than 400 mbgl), towards the west, away from the Sand Plain Creek,
however, this is in contrast to the site topography, descending towards the east. Another factor to
consider, is that groundwater elevations in the area have become shallower since 2011 (DoW, 2017),
potentially developing a localised flow direction zone around the CPF that is alternate to the regional
flow direction. There is then also the potential that a shallow perched aquifer with likely flow following
topography to the east may be present.
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Following the site visit in November 2025, HGG developed interpolated groundwater elevation contours
based on groundwater level measurements taken during the bore reconnaissance. These are shown in
Figure 12 for the area closest to the proposed CPF development area, along with inferred groundwater
flow direction. The latest groundwater level measurements indicate potential for a localised groundwater
flow in an easterly direction towards Sand Plain Creek.

\

)

£/ Sand Plain Creek S1

West Erregulia-
Drill Site

*

Figure 11: Interpolated groundwater elevation contours and inferred flow directions (adapted from RPS
Aquaterra [2011]).
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Figure 12: Interpolated groundwater elevation contours and inferred flow directions.
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4.4 Potentially Affected Environmental Values and Receptors

4.4.1  Surface Water

Potentially affected environmental values and receptors for surface water impacts include the following:
e Freshwater aquatic species in the ephemeral Sand Plain Creek.

4.4.2 Groundwater

Potentially affected environmental values and receptors for groundwater impacts include the following:
e Livestock receptors from pastoral bores.
¢ Domestic users of pastoral bores.
e The GDE’s outlined in Section 3.4 may be adversely affected by groundwater impacts through

water quality degradation or large fluctuations in groundwater levels.

4.5 Risk Assessment

4.5.1  Risk Identification, Analysis, and Evaluation

The likelihood of an impact occurring and the consequence of that impact on environmental factors and
values forms the risk.

The consequence likelihood categories adopted for this risk assessment are listed in Table 5 and Table
6 respectively. The consequence assessment was informed both by the factors determined in Sections
4.2, and 4.3, and by the sensitivity of the environmental values and receptors in Section 4.4.

A site-specific interpretation of the consequences is listed in Table 7, with consideration of potential
water quality impacts and potential impacts on (physical) hydrogeological processes. The combined
likelihood and consequence ratings matrix shown in Table 8 was used to form the overall risk rating for
each identified risk at the Proposal.

Table 5: Consequences categories adopted in risk assessment.

CONSEQUENCE DESCRIPTION
OR SEVERITY
OF IMPACT
Severe A severe impact has two or more of the following characteristics:

e Widespread — Impact occurs at a state scale (Western Australia), or greater.
¢ High Intensity — Impact irreversibly compromises the integrity of environmental values.

e Permanent — environmental values will not recover on human time scales.

Major A major impact has two or more of the following characteristics:
e Regional — Impact extends to the regional scale (Greater North Perth Basin).
e Moderate Intensity — Integrity of environmental values altered but impact can
practicably be reversed.

e Long Term — Impact to environmental values measurable after Project closure.

Moderate A moderate impact has two or more of the following characteristics:
e Localised — Impact is confined to the Project area and adjacent areas, such as

neighbouring allotments and watercourses.
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CONSEQUENCE DESCRIPTION
OR SEVERITY
OF IMPACT
e Low Intensity — Impact alters the quality, abundance or distribution of environmental
values without compromising their integrity and can reversed.
e Medium Term — Impact to environmental values measurable until completion of the
Project.
Minor A minor impact has two or more of the following characteristics:
e Limited — Impact is limited to the Project area.
e Very Low Intensity — Impact does not significantly alter the quality, abundance or
distribution of environmental values.
e Short Term — Impact to environmental values measurable until completion of
construction of the Project.
Insignificant No noticeable or measurable impacts to environmental values.
Table 6: Likelihood categories adopted in risk assessment.
LIKELIHOOD DESCRIPTION
CATEGORY

Almost Certain

The impact will occur or is expected to occur within 1 year. The impact occurs regularly
in association with similar projects or similar environments.

Likely The impact will probably occur in most circumstances, likely within 1 to 10 years. The
impact has occurred on more than one occasion in association with similar projects or
similar environments.

Possible The impact could occur in some circumstances, likely within 10 to 50 years. The impact
has occurred infrequently on similar projects or in similar environments.

Unlikely The impact is not expected to occur once within 50 years. The impact occurs very
infrequently on similar projects or similar environments.

Rare The impact is very unlikely to occur once within 100 years. The impact has not occurred

on similar projects or in similar environments.

Table 7: Consequence categories adopted in risk assessment adapted for site-specific factors.

LIKELIHOOD WATER QUALITY HYDROGEOLOGICAL PROCESSES
CATEGORY

Severe Exceedance of baseline water quality = Change in surface water flow regimes or
that permanently alters the ecological  groundwater levels that permanently alter
function and / or amenity of the Irwin functioning and / or amenity of the Irwin river
River and Sand Plain Creek, Indian and Sand Plains Creek and significantly alters
Ocean, and groundwater receptors. potential GDEs and the beneficial uses of

groundwater.

Major Exceedance of baseline water quality = Reduction in surface water flow regimes or
that alters the regional ecological groundwater levels that compromises regional
function and / or amenity of the Irwin ecological functioning of the Irwin river, Sand
River, Sand Plain Creek and Plain Creek, alters potential GDEs and the
groundwater receptors for several beneficial uses of groundwater for several years
years after Project closure. after Project closure.

Moderate Localised exceedances of baseline Localised alteration in surface water flow
water quality that occurs throughout regimes and drawdown of groundwater that has
Project operations that cease within a negligible to low impact on the ecological
months of Project closure. health of the Irwin river, Sand Plain Creek,

potential GDEs and groundwater receptors for
several months after Project closure.

Minor Exceedances of baseline water Localised alteration in surface water flow

quality at the Project until completion
of Project construction.

regimes and drawdown of groundwater that has
a negligible to low impact on the ecological
health of the Irwin river, Sand Plain Creek,
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LIKELIHOOD WATER QUALITY HYDROGEOLOGICAL PROCESSES
CATEGORY

potential GDEs and groundwater receptors until
completion of Project construction.

Insignificant No significant change to baseline No measurable change to hydrogeological
water quality. processes.

Table 8: Risk matrix adopted in risk assessment.

CONSEQUENCE
1 2 3 4 5
Insignificant Minor Moderate Major Severe
A 5 Almost Certain Medium Medium High Very High Very High
8 4  Likely Medium Medium High Very High Very High
E 3 Possible Low Medium Medium High Very High
§ 2 Unlikely Low Low Medium Medium High
~ 1 Rare Low Low Low Medium High

4.5.2 Inherent Risk Assessment

For each potential impact to an environmental value, an inherent risk rating was assigned by ranking
the likelihood and consequence of the impact in the absence of any mitigation. Site-specific
environmental factors were considered when determining the inherent risk rating, including potential
impact sources and pathways, environmental conditions, and sensitivity of environmental values and
receptors.

4.5.3 Responses to Inherent Risk Levels

The response matrix shown in Table 9 was used to determine the level of mitigation required for each
inherent risk rating.

Table 9: Risk level and mitigation response matrix.

RISK LEVEL RESPONSE

Risk is unacceptable. Immediate intervention and specific action plans required to reduce risk

VER7 el to an acceptable level.

Risk is unacceptable. Immediate intervention and specific action plans required to reduce risk

el to ‘as low as reasonably practicable’.
. Risk is generally acceptable. Proactive action is required to reduce risk to ‘as low as
Medium S . o
reasonable possible’, with routine monitoring and management.
Low Risk is acceptable. Management by routine policies and procedures.

4.5.4 Residual Risk Assessment
Practicable mitigation measures were developed for each risk rating with a very high, high, or medium

risk levels. Each risk with mitigation measures was reassessed with the assumption of implementation
of proposed mitigation measured to determine a residual risk rating.

4.6 Environmental Risk Assessment

Appendix | presents the environmental risk assessment undertaken for the Project, incorporating the
methodology described in Section 4.5.

Residual risk ratings were all low to medium, with no high to very high residual risks identified. The
highest residual risks, classified as medium based on the risk rankings, included water quality risks
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associated with potential spills from above ground infrastructure, uncertainty on groundwater flow
direction (with mitigation measures recommended) and leaks through evaporation ponds.
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5 CONCLUSIONS

5.1 Conclusions

The main surface water drainage in the project area is the Sand Plain Creek. The Sand Plain Creek
acts as a tributary to the Irwin River, with the confluence of the surface water drainages located
approximately 7 km from the northwestern boundary of the CPF. From the confluence, the Irwin River
drains in a general westerly direction towards Dongara. No Ramsar wetlands, wetlands listed in DIWA,
wetlands protected under the EPA Act or Wild Rivers were identified within a 20 km radius of the project
infrastructure. Freshwater aquatic ecosystems associated with the Sand Plain Creek and Irwin river is
considered to present a water dependant ecosystem health value. Sections of these rivers have been
identified as low to medium terrestrial potential GDEs.

The Yarragadee aquifer that underlies the project area presents a groundwater resource. The aquifer
consists of a multilayered sequence of sandstone units with interbedded siltstone, claystone and shale.
There is limited data available for the water quality within the groundwater system, that is recent,
however latest compliance results indicated that lead, is in exceedance of the ADWG value (NHMRC,
2011).

The impact assessment included consideration of the Proposal activities and potential impacts (to
environmental values including beneficial uses) that could be associated with activities during
construction and operational phases. Potential impacts include water quality impacts from increased
erosion during ground disturbance activities, spills/leaks if they were to occur from above ground or
underground infrastructure, leaks from evaporation cells and spills/leaks associated with ancillary
services (such as refuelling areas). Potential water level drawdown impacts could further be associated
with groundwater abstraction for water supply purposes.

The risk assessment evaluated potential risk to environmental values including beneficial use on the
basis of likelihood and consequence, with the residual impact including consideration of risk mitigation
measures. Mitigation measures are summarised in Appendix | and include engineering controls as well
as monitoring controls.

Residual risk ratings were all low to medium, with no high to very high residual risks identified. The
highest residual risks, classified as medium based on the risk rankings, included water quality risks
associated with potential spills from above ground infrastructure, uncertainty on groundwater flow
direction (with mitigation measures recommended) and leaks through evaporation ponds.
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7 LIMITATIONS

Attention is drawn to the document “Limitations”, which is included in Appendix C of this report. The
statements presented in this document are intended to provide advice on what the realistic expectations
of this report should be, and to present recommendations on how to minimise the risks associated with
this project. The document is not intended to reduce the level of responsibility accepted by Hydro
Geochem Group, but rather to ensure that all parties who may rely on this report are aware of the
responsibilities each assumes in doing so.
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ABBREVIATION

DEFINITION

ADWG Australian Drinking Water Guideline

ANZG Australia and New Zealand Guidelines

BCGP Belisama Conventional Gas Project

BoM Bureau of Meteorology

BTEXN Benzene, Toluene, Ethyl Benzene, Xylene and Naphthalene
CPF Central Processing Facility

CSM Conceptual Site Model

DBNGP Dampier Bunbury Natural Gas Pipeline

DGV Default Guideline Values

DIWA Directory of Important Wetlands in Australia
DoW Department of Water

DWER Department of Water and Environmental Regulation
EC Electrical Conductivity

EIA Environmental Impact Assessment

EP Exploration Permit

EPA Environmental Protection Authority

GDE Groundwater Dependent Ecosystem

HAC Halogenated Aliphatic & Aromatic Compounds
HDD Horizontal Directional Drilling

HGG Hydro Geochem Group

IWA Inland Waters Assessment

MAH Monocyclic Aromatic Hydrocarbons

MDW Mobile Dewatering Environmental Services Pty Ltd
ocC Organochlorine

OoP Organophosphorus

PAH Polynuclear Aromatic Hydrocarbons

SPR Source-Pathway-Receptor

SvVOoC Semi Volatile Organic Compounds

SW Surface Water

TDS Total Dissolved Solids

TJ Tera Joules

TKN Total Kjeldahl Nitrogen

TPH Total Petroleum Hydrocarbon

TRH Total Recoverable Hydrocarbon

VOC Volatile Organic Compounds
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TERM

DEFINITION

Aquifer Boundaries

A physical barrier to ground water flow identified as the contact between geologic
materials defined as an aquifer and materials defined as non-aquifer (or as an aquifer
but with a significantly lower hydraulic conductivity).

Central Processing
Facility

A CPF receives materials from the production wells and processes them by separating
them into gas and condensate.

Conceptual Site
Model

A CSM is a way of capturing and presenting collated information about site activities in
relation to the environment and receptors.

Conventional Gas

Conventional gas is stored in porous and permeable sedimentary rocks such as in a
geological structure known as a trap. Impermeable rocks directly above the structure
trap the gas. A well drilled into the structure intersects the porous reservoir and gas
flows into the well.

Ephemeral River

A stream or river that flows for a short period of time, typically after periods of high
rainfall.

Groundwater Groundwater is water that exists underground in saturated zones beneath the land
surface. The upper surface of the saturated zone is called the water table.

Groundwater Groundwater dependent ecosystems (GDEs) are ecosystems which require access to

Dependent groundwater on a permanent or intermittent basis to meet all or some of their water

Ecosystems requirements so as to maintain their communities of plants and animals, ecological
processes and ecosystem services.

Hydrogeology Hydrogeology is the study of groundwater — it is sometimes referred to as geohydrology

or groundwater hydrology. Hydrogeology deals with how water gets into the ground
(recharge), how it flows in the subsurface (through aquifers) and how groundwater
interacts with the surrounding soil and rock (the geology).

Inland Waters
Assessment

The occurrence, distribution, connectivity, movement and quantity (hydrological
regimes) of inland water including its chemical, physical, biological and aesthetic
characteristics (quality).

Jurassic Period

Jurassic Period, second of three periods of the Mesozoic Era. Extending from 201.3
million to 145 million years ago, it immediately followed the Triassic Period.

Piper diagram

The Piper diagram helps in the segregation of analytical data necessary for determining
the sources of the constituents dissolved in water.

Source Pathway
Receptor
Assessment

Source, pathway and receptor (SPR) risk assessments are a framework used in
environmental risk assessment to systematically evaluate and understand the potential
impacts of contaminants on human health and the environment.

Surface water

Streams, rivers, lakes and reservoirs - collectively referred to as surface water - are
important natural resources for irrigation, public supply, wetlands and wildlife.
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This Document has been provided by Hydro Geochem Group Pty Ltd (HGG) subject to the following
limitations:

This Document has been prepared for the particular purpose outlined in HGG’s proposal and no
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any
other purpose.

The scope and the period of HGG’s services are as described in HGG’s proposal, and are subject to
restrictions and limitations. HGG did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in this Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do not assume that any
determination has been made by HGG in regards to it.

Conditions may exist which were undetectable given the limited nature of the enquiry HGG was retained
to undertake with respect to the site. Variations in conditions may occur between investigatory locations,
and there may be special conditions pertaining to the site which have not been revealed by the
investigation and which have not therefore been taken into account in the Document. Accordingly,
additional studies and actions may be required.

In addition, it is recognised that the passage of time affects the information and assessment provided
in this Document. HGG’s opinions are based upon information that existed at the time of the production
of this Document. It is understood that the services provided allowed HGG to form no more than an
opinion of the actual conditions of the site at the time the site was reviewed and cannot be used to
assess the effect of any subsequent changes in the quality of the site, or its surroundings, or any laws
or regulations.

Any assessments made in this Document are based on the conditions indicated from published sources
and the investigation described. No warranty is included, either express or implied, that the actual
conditions will conform exactly to the assessments contained in this Document.

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by HGG for incomplete or inaccurate data supplied by others.

HGG may have retained subconsultants affiliated with HGG to provide services for the benefit of HGG.
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any direct
legal recourse to, and waives any claim, demand, or cause of action against, HGG’s affiliated
companies, and their employees, officers and directors.

This Document is provided for sole use by the Client and is confidential to it and its professional
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any person
other than the Client. Any use which a third party makes of this Document, or any reliance on or
decisions to be made based on it, is the responsibility of such third parties. HGG accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this Document.
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