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Release Notice

This document is available through OpenText. The responsibility for ensuring that printed copies
remain valid rests with the user. Once printed, this is an uncontrolled document unless issued and
stamped Controlled Copy.

Document Conventions

The following terms in this document apply:
° Will, shall or must indicate a mandatory course of action
° Should indicates a recommended course of action

. May or can indicate a possible course of action.

Document Custodian

The custodian of this document is IG-Development-Groundwater. The custodian is responsible for
maintaining and controlling changes (additions and modifications) to this document andensuring the
stakeholders validate any changes made to this document.

Deviations from Document

Any deviation from this document must be approved by the Strategic Approvals Manager.
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Glossary

Acronym Term

APLNG Australia Pacific LNG Pty Limited

BoWwD Basis of Well Design

CMA Cumulative Management Area

CSG Coal seam gas

DCCEEW Department of Climate Change, Energy, the Environment and Water

EMP Environmental management plan

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

GDE Groundwater Dependent Ecosystem

GMP Groundwater monitoring plan

INSAR Interferometric Synthetic Aperture Radar

JIF Coal Seam Gas - Joint industry framework
Managing impacts to groundwater resources in the Surat Cumulative Management
Area under EPBC Act approvals 17 March 2021

MNES Matters of National Environmental Significance

NEDA North-east development area

NWDA North-west development area

OGIA Office of Groundwater Impact Assessment

RTH Responsible tenure holder

RCO Responsible CSG Operator

SGDA Spring Gully development area

SIMS Spring Impact Management Strategy

SQP Suitably qualified person

Surat CMA Surat Cumulative Management Area

UWIR Underground Water Impact Report

WMS Water Monitoring Strategy
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1. Introduction

Origin Energy Upstream Operator Pty Ltd (Origin), acting on behalf of Australia Pacific LNG Pty Limited
(APLNG), is developing coal seam gas (CSG) resources on the Spring Gully North-West Development
Area (NWDA) and the Spring Gully North-East Development Area (NEDA) (Figure 1).

The development of the NWDA and NEDA constitute ‘the Project’ that is authorised under the
Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) by the approval
EPBC 2017/7881.

The Project involves the progressive development of gas infrastructure within the NWDA and NEDA,
including:

. Drilling, installation, operation and maintenance of up to 114 production wells.
. Installation, operation and maintenance of gas and water gathering flowlines.

. Installation, operation and maintenance of associated supporting infrastructure (e.g. access
roads, power and communication systems, temporary accommodation camps, laydowns,
stockpiles etc.).

. Decommissioning and rehabilitation of infrastructure and disturbed areas.
. Management of produced water from the Project.

Table 1 outlines how this Groundwater Monitoring Plan (GMP) satisfies the requirements of Condition
16 of EPBC Act approval 2017/7881.
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Table 1 Plan requirement

Q-8200-01-MP-0016

protected matters against impacts predicted
in the preliminary documentation; and

Condition Condition Requirement Plan reference Demonstration of how the plan addresses condition
Number requirements
16 By 1 October 2025 the approval holder must This plan This document constitutes the revised Groundwater Monitoring
submit to the department for the Minister’s Plan.
approval, revised versions of the Groundwater This Groundwater Monitoring Plan has been developed in
Monitoring Plan and the Spring Gully Coal Seam accordance with the Environmental management plan guidelines
Gas Water Management Plan. The revised plans Veersion 1.2 (DCCEEW 2024) and is to be submitted on or before
must be in accordance with the Department’s 1 October 2025 to the Department of Climate Change, Energy, the
Environmental Management Plan Guidelines Environment, and Water (DCCEEW).
and include, but not be limited to: . .
Conformance with the Environmental Management Plan
Guidelines is included in Appendix A.
A revised Spring Gully Coal Seam Gas Water Management Plan
(Rev 9) is provided as a separate plan.

a. an assessment of the effectiveness of Section 4 An assessment of the effectiveness of measures has determined
measures contained in the approved plans in that management measures have been effective at managing
avoiding, monitoring, mitigating and impacts to protected matters since commencement of the action in
managing impacts on protected matters; 2019.

APLNG has not been required to implement management actions
for the mitigation of impacts on protected matters thus their
effectiveness cannot be assessed. Monitoring data is routinely
collected and submitted to OGIA for its inclusion in the UWIR
groundwater flow model calibration and for OGIA’s independent
assessment of groundwater trends in the Surat CMA, in
accordance with the JIF safety net.

b. a detailed comparison of impacts on Appendix B A detailed comparison of the predicted and the realised impacts

on protected matters is included in Appendix B.

The comparison identifies that no significant impacts to
groundwater resources were predicted in the Preliminary
Documentation.

Measured water level data from monitoring bores identified that
CSG production had not impacted on protected matters since the
commencement of the action in 2019. This finding is consistent
with the recent annual review performed by OGIA (2025).
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Q-8200-01-MP-0016

Condition Condition Requirement Plan reference Demonstration of how the plan addresses condition
Number requirements
c. atimeframe for the regular review of the Section 11.2 A timeframe for the regular review of this plan is provided with

plans to assess the effectiveness of relevant events triggering additional review.

measures contained in the previous plans in

avoiding, monitoring, mitigating and

managing impacts on protected matters,

including details of the effectiveness of

updated local-scale model predictions.
16A Following submission of a revised Groundwater Section 11.2 Section 11.2 commits APLNG to addressing any Minister’s

Monitoring Plan, if the Minister makes a written
request to the approval holder to make specified
revisions to the submitted Groundwater
Monitoring Plan to address the requirements of
condition 16, the approval holder must revise the
Groundwater Monitoring Plan and re-submit the
revised Groundwater Monitoring Plan to the
department in accordance with any such request

request and to resubmitting the GMP in line with the request.
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2, Project Description

The Project is located in the Surat Basin of southern central Queensland, approximately 30 km east of
Injune and 70 km north-east of Roma. It spans two development areas:

o The NWDA is situated within the Maranoa Regional Local Government Area (LGA) and
covered by Petroleum Leases (PLs) 414, 415, 416, and the northern portion of PL 418.

e The NEDA is located within both the Banana Shire and Western Downs Regional LGAs and
covered by PL 417.

The NWDA and NEDA, approved under EPBC 2017/7881, are expansions to the existing Spring Gully
Development Area (SGDA) (Figure 1).

CSG production in the SGDA commenced in 2005 and Origin’s current operation of the SGDA is
integrated with that of the APLNG Project, a CSG to liquefied natural gas (LNG) project that consists of
the following principal components:

. Production of CSG in development areas (including the SGDA) located in the Queensland LGAs
of Maranoa Regional, Banana Shire, and Western Downs Regional;

. Construction and operation of a 450 km gas transmission pipeline to transport CSG from the
development areas to an LNG production facility on Curtis Island, near Gladstone on the central
Queensland coast; and

. Construction and operation of the LNG production facility.

The SGDA, excluding the NWDA and the NEDA currently comprises approximately 880 coal seam gas
(CSG) wells (including exploration and appraisal wells which are not producing). The Santos-operated
Fairview gas field lies immediately adjacent to the northern boundary of the SGDA and comprises
approximately 1,700 CSG wells (including exploration and appraisal wells).

The preliminary documentation for EPBC 2017/7881 identified that up to 114 wells and associated
infrastructure would be progressively installed, starting in the first quarter of 2019 and with gas
production expected to commence in the third quarter of 2019. Production was expected to continue for
30 years. The water production forecast included in the preliminary documentation, which formed the
basis of the groundwater flow modelling and subsequent predictions of potential impacts to protected
matters, indicated that production from the SGDA would gradually increase from around 200 ML/month
in 2015 to approximately 325 ML/month in 2024. Existing project infrastructure are presented in Figure
3 for NEDA and Figure 4 for NWDA.

3. Hydrogeological Setting

The NWDA and NEDA are located within the Surat Cumulative Management Area (Surat CMA). The
CSG development of the NWDA and NEDA targets the Bandanna Formation of the Bowen Basin. The
Bandanna Formation subcrops beneath the Precipice Sandstone of the Surat Basin along the western
margin of the SGDA. This area of potential hydraulic contact is the primary pathway for the propagation
of potential impacts to Matters of National Environmental Significance (MNES) or associated users of
MNES from water level drawdown associated with CSG production. A geological cross-section through
the NWDA and NEDA with the intervening SGDA is shown on Figure 5 (KCB, 2017").

No impacts to MNES or associated users of MNES specifically relating to CSG production in the
NWDA and NEDA developments were predicted in the preliminary documentation KCB (2017).

4. Management of Potential Impacts

As the Project is within the Surat CMA, the Office of Groundwater Impact Assessment (OGIA) is
responsible for the ongoing prediction of potential impacts due to CSG production, via the publication
of the Underground Impact Report (UWIR) for the Surat CMA. Chapter 3 of the Water Act 2000 (Qld)
requires the UWIR to be updated every three years with annual reviews in intervening years. Included
in the legislation is the requirement to define a water monitoring strategy (WMS) and springs impact
management strategy (SIMS) within the UWIR. Since OGIA is responsible for the preparation of the
UWIR in the Surat CMA, the WMS and SIMS are developed by OGIA (and independent body), and the
operating gas companies (including Origin) are obligated to implement the monitoring requirements.

" KCB (2017) Spring Gully Development EPBC Referral IESC Advice Response — North West and North East Development
Areas. 7 December 2017.
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These requirements can be adapted with each UWIR update with changes to predicted impacts and
the risk profile of those changes.

At the time of preparation of this GMP, the most recent UWIR for the Surat CMA (2021) did not identify
Origin as a responsible tenure holder (RTH) for any management or mitigation obligations related to
MNES or associated users of MNES related to CSG production from the Bandanna Formation in the
SGDA or NWDA and NEDA.

In accordance with its UWIR WMS obligations, Origin operates an extensive network of groundwater
monitoring bores across the wider SGDA, including the NWDA and NEDA. Many of the bores are
nested, monitoring the Precipice Sandstone and Hutton Sandstone at each location. Under the UWIR,
Santos is the RTH for several springs and aquatic Groundwater Dependent Ecosystem (GDE)s in the
region and has developed, and had approved, a SIMS, which includes monitoring, trigger points with
thresholds and proposed management actions in addition to its wider monitoring obligations under the
WMS.

The regional groundwater monitoring network provides calibration data for the UWIR numerical
groundwater model (updated every three years) and additionally constitutes a regional-scale early
warning system of changes in water level that may be detrimental to MNES or associated users. As
part of the legislated annual review of the Surat CMA UWIR, OGIA assess trends in water level and
chemistry, and evaluates whether these changes are due to CSG production. In the most recent
annual review (20252) OGIA concluded that CSG-induced impacts are not currently manifested at the
location of those trigger points and the implementation of mitigation measures has therefore not been
triggered.

The adaptive management approach of the three yearly UWIR cycle with annual reviews by an
independent organisation (OGIA) provides a regional safety net (as described in the JIF). While
management strategies are in place for the mitigation of potential impacts, the trigger thresholds have
not been exceeded thus the mitigation measures have not been implemented. The management
framework encompassed by the UWIR and the JIF has therefore been effective in monitoring and
avoiding potential impacts on protected matters.

2 OGIA (2025) Annual review 2024 for the Surat Underground Water Impact Report. Office of Groundwater Impact Assessment.
January 2025.
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Figure 3 Existing infrastructure in NEDA
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Figure 5 Hydrostratigraphic cross-section through NWDA and NEDA (from KCB, 2017)

5.1

Objectives of the GMP

This GMP has been developed to meet the requirements of the Commonwealth Government’s
conditions of approval under the EPBC Act for approval EPBC 2017/7881.

The primary objective of this GMP is to ensure that the requirements of Condition 16 of EPBC
2017/7881 is met. Implementation of the GMP will enable the outcomes and sub-outcomes for users of
the groundwater resource, as outlined in Table 2 / Attachment H of the conditions of approval, to be
met.

The recent variation to the conditions of approval of EPBC 2017/7881 commits APLNG to the
requirements of the Coal Seam Gas - Joint industry framework Managing impacts to groundwater
resources in the Surat Cumulative Management Area under EPBC Act approvals Joint Industry
Framework (the JIF?). The JIF provides a risk management framework to achieve stated outcomes
(refer Table 2) for relevant MNES or associated users of MNES. The JIF is intended to reduce
duplication between Commonwealth and State groundwater monitoring and management frameworks.

Out of Scope
This GMP does not address groundwater monitoring and management associated with the following:

Other EPBC Act approvals held by APLNG, including EPBC 2004/1644, EPBC 2004/1924, and
EPBC 2009/4974.

Aquifer injection schemes — while regional or sub-regional pressure responses may be observed in
monitoring bores in the aquifer(s) into which injection is occurring, this GMP is not designed to meet
the specific monitoring requirements of injection schemes. These will be managed in accordance
with their individual management plans and the requirements of their associated Environmental
Authorities;

Operational infrastructure — monitoring associated with infrastructure such as ponds or chemical
storage facilities, which may be subject to Environmental Authority conditions or internal due
diligence requirements, is outside the scope of this GMP.

Hydraulic fracture stimulation — these activities will be monitored in accordance with the
Environmental Authority conditions applicable to the relevant petroleum tenure.

320210317 Endorsed CSG Joint Industry Framework
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Table 2 Outcomes and sub-outcome/s for EPBC Act approvals

EPBC-listed springs

Water supply bores

Aquatic GDEs

Terrestrial GDEs

Subterranean GDEs

Groundwater impacts due to CSG
development must have no impact
on the EPBC- listed springs.

No impact is achieved by
maintaining or enhancing
groundwater discharge and
environmental values at EPBC-listed
springs.

Conditions within unconsolidated and consolidated hydrogeological units, including water level/pressure
and water quality, maintain or improve ecosystem services and access by associated users.

None

Water supply bore
continues to supply
water for its intended
purpose, or is made
good

No adverse effects on the function and
environmental values due to CSG development

No adverse effects to
ensure subterranean
habitat is maintained or
improved

Chapter 3, Queensland Water Act
UWIR

Chapter 3, Queensland
Water Act

Chapter 3, Queensland
Water Act

Environmental
Protection Act 1994 (EP

EP Act

UWIR UWIR Act)
Planning Act 2016 (Qld) UWIR
Over 0.2m Over 5min a Over 0.2m in Over 0.2m QOver 2m for unconfined

consolidated aquifer

Over 2min an
unconsolidated aquifer

outcropping formation

hydrogeological units

Dewatering* of aquifer
subterranean habitat for
confined
hydrogeological units

* model prediction at
any point in time where
aquifer pressure in
confined units is
reduced to the top of the
hydrostratigraphic unit,
after which point
dewatering occurs.
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6.

6.1

Groundwater Monitoring
Groundwater monitoring activities will be undertaken in accordance with the following obligations
and requirements:

. APLNG’s obligations identified in the Water Monitoring Strategy (WMS) of the most recent
Surat CMA UWIR, currently the 2021 version.

. Specific requirements identified in a Springs Impact Management Plan (SIMP)

. Specific requirements committed to in a supplementary risk assessment or site-specific
assessment, where a high risk to a terrestrial or subterranean GDEs has been identified in
accordance with the JIF (refer Section 9).

Monitoring Locations

Groundwater monitoring locations referenced in this GMP are drawn from the current UWIR WMS
and are shown on Figure 6, with corresponding coordinates and attributes provided in Appendix C.

The commissioning of additional monitoring locations will be scheduled based on the specific driver
for monitoring at each site, as outlined above. Installation timelines will be subject to:

e Land access and compensation agreement negotiations,
e  Environmental and cultural heritage approval processes,
e Adverse weather conditions such as rainfall and flooding,
e  Availability of suitable drilling rigs.

APLNG is not identified as the responsible tenure holder (RTH) for any at-risk springs, watercourse
springs or terrestrial GDEs in the 2021 UWIR.

The Scotts Creek spring complex, for which APLNG is the RTH, was previously identified in the
2016 UWIR as an at-risk spring. However, drawdown predictions for the Hutton Sandstone in the
2019 and 2021 UWIR, the source aquifer for this spring group, have led to its reclassification as “no
longer at risk”. Despite this, the 2021 UWIR obligations require APLNG to maintain monitoring
activities at the Scotts Creek spring complex.
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6.2

6.3

6.3.1

6.3.2

6.4

6.4.1

Groundwater Monitoring Bore Design and Installation

Groundwater monitoring bores are designed and constructed in accordance with relevant
standards, including:

. the Minimum Construction Requirements for Water Bores in Australia, 4th Edition (NUDLC,
2020);

. the Minimum Standards for the Construction and Reconditioning of Water Bores that Intersect
the Sediments of Artesian Basins in Queensland (RDMW, 2023); and

. the Code of Practice For the construction and abandonment of petroleum wells and
associated bores in Queensland (DNRME, 2019)

Where new monitoring bore locations are required under the UWIR, a schematic of the planned
design of monitoring points will be provided to OGIA for endorsement prior to drilling and
construction. New monitoring bores will be installed in accordance with APLNG’s obligations
identified in the UWIR, or as otherwise agreed with OGIA through Network Implementation
Reporting process.

Water Level / Pressure Monitoring

Monitoring of groundwater level or pressure is a key parameter for assessing changes to the
groundwater regime. Under Chapter 3 of the Water Act 2000 (QId), a ‘make good’ obligation is
triggered by a water level change - 5m in a consolidated aquifer, 2m in an unconsolidated aquifer.
The Water Act 2000 (QId) further defines a trigger threshold of 0.2 m drawdown in water level in the
underlying aquifer at the location of a spring to identify a ‘spring of interest’. Water level drawdown
is also the primary the trigger mechanism for the JIF management frameworks.

Monitoring Frequency

e  Automatic monitoring: bores equipped with pressure transducers will record groundwater level
or pressure at a minimum daily frequency.

e Manual monitoring: water levels will be measured using either:
o a water level meter (dip meter) for sub-artesian bores; or
o adigital pressure gauge for artesian bores.

Manual water level measurements will be made at a minimum of a bi-annual frequency, where bore
construction allows. Manual water levels will be measured from a consistent reference point on the
headworks.

From 2021, to comply with UWIR WMS obligations, monitoring bores completed without access for
measuring manual water levels are to be equipped with 2 gauges / transducers per monitoring
zone. This is required to verify are gauges / transducers pressure values.

A barometric pressure sensor is installed within the SGDA and will be used for barometric
correction (when performed) of measured water levels within the NWDA and NEDA. Barometric
pressure will be recorded at 1-hourly intervals to support correction across varying measurement
times.

Quality Assurance / Quality Control

Monitoring of groundwater level or pressure is conducted by a suitably qualified person (SQP) in
accordance with Origin capability guides and procedures based on relevant industry guidelines.

Pressure transducer calibration records shall be provided by the manufacturer.

Groundwater Quality Monitoring
Water quality monitoring will be undertaken in accordance with the UWIR WMS requirements.

The potential for degradation of commonly used aquifers is considered limited. Changes in natural
interaquifer flow resulting from CSG development would occur due to relative changes in aquifer
pressures. These changes would be observable as deviations from pre-development groundwater
levels if and when aquifers are drawn down. In such cases, water movement would be induced
towards the target reservoirs, rather than away from them, reducing the likelihood of poorer quality
water migrating into higher-value aquifers.

Frequency

The UWIR identifies the specific requirements for water quality monitoring for each monitoring
point. Broadly, these requirements are:
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. Non-reservoir water quality monitoring locations: sampling every six months until five samples
are collected (WQ monitoring point type); and

. CSG reservoir water quality monitoring locations (selected production wells): every 12 months
(WQ_Prod monitoring point type)

6.4.2 Parameters

The water quality monitoring parameters for routine monitoring in accordance with the 2021 UWIR
obligations are listed in Table 3.

Table 3 UWIR WMS water chemistry suites

Suite Frequency
Type Parameters re::r?/:) . Reservoir
(WQ) (WQ_Prod)
Specific conductivity Every 6 Every 12
pH months until months
Field . 5 samples
parameters Redox Potential collected
Temperature

Free gas at wellhead

Total dissolved solids

Suite A Major ions — Bicarbonate, carbonate, total
alkalinity, chloride, sulphate, sodium,
potassium, calcium, magnesium

Dissolved metals — arsenic, barium, boron,
cadmium, chromium, cobalt, copper, iron,
lead, manganese, mercury, nickel,

Laboratory | selenium, strontium, zinc
analytes

Fluoride
Dissolved methane
Strontium Isotopes (87Sr/86Sr Once in the
Springbok,
Suite B Hutton and
Dissolved metals — strontium Precipice
Sandstones

6.4.3 Methods
6.4.3.1 Equipment

Purpose-installed monitoring bores into non-reservoir formations are typically equipped with
dedicated air-driven low flow sampling pumps, where the pump inlet is located within the target
zone of the monitoring bore. In most instances, due to target depths being greater than 100 metres
below ground level (mbGL), the pump intakes are at the end of a ‘stinger’ tube extending below the
pump to the target zone. Stinger tubes used have an internal diameter of approximately 21 mm
which effectively reduces the well volume and hence the required purge volumes. Pump settings
required purge volumes and maximum pumping rates for each of the dedicated installations are
determined during system commissioning.

Landholder and existing water supply bores that have been incorporated into the monitoring
network are sampled using existing dedicated pumping infrastructure.

6.4.3.2  Sample Collection

A groundwater sampling methodology was developed based on relevant industry guidelines
including, but not limited to:

. Groundwater Sampling and Analysis — A Field Guide?;

. Monitoring and Sampling Manual: Environmental Protection (Water) Policy®; and

4 Groundwater Sampling and Analysis — A Field Guide
5 Monitoring and Sampling Manual Environmental Protection (Water) Policy 2009
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. AS/NZS 5667.11:1998 (R2016) Water Quality—Sampling—Guidance on Sampling of
Groundwaters®.

Groundwater samples are collected in accordance with Origin Capability Guides by an SQP. For
dedicated purpose-installed monitoring bores, all field water quality parameters are measured in a
flow-through cell, where possible. To ensure that samples are not affected by stagnant water within
the pumping system, it is a requirement that purge water field parameters have stabilised between
successive readings.

Landholder and existing water supply bores are generally purged a minimum of three bore
volumes, and until purge water field parameters have stabilised between successive readings.
Following this, a sample will be collected. If the bore is known to have been in recent regular use,
purge volumes may be reduced, particularly if there are no storage or management options for the
purged water.

6.4.4 Quality Assurance / Quality Control

Water quality sample QA/QC is ensured through adherence with relevant industry guidelines, as stated
above. In addition, specific QA/QC protocols incorporated into the groundwater monitoring program
include:

. dedicated water quality sampling equipment (pumps and headworks) where possible in
dedicated monitoring bores to minimise the potential for cross contamination;

. standardised sampling methods, as detailed in Origin Capability Guides;
. regular calibration of field water quality and gas meters;

. collection of samples in new, laboratory supplied sample containers, with appropriate
preservatives;

. submission of samples under Chain-of-Custody (CoC) protocols;

. submission of samples to laboratories accredited with National Association of Testing
Authorities (NATA) for the analyses to be completed.

Data received from the laboratory undergoes further QA/QC checks to assess the accuracy and
precision of the results, including:

. assessment of outliers where multiple results are available;
. comparison of laboratory analysis to field data; and

. anion-cation balance — a calculated balance below 5% indicating a good analysis.
7. Springs Monitoring
The current 2021 UWIR, the Spring Impact Monitoring Strategy (SIMS) identifies APLNG as the

RTH for the Scotts Creek spring complex.

Although this spring complex is classified as “not at risk” of CSG-related impact and therefore does
not require the development or implementation of a SIMP, APLNG is still assigned monitoring
obligations under the UWIR. These obligations are outlined in Table 4.

Table 4 UWIR SIMS monitoring obligations

Wetland
Complex Name Vent ID Discharge/ Flora Condition Frequency
Extent
189 Yes Yes Yes
1 Y Y Y
90 es es es 6 monthly
Scotts Creek 191 Yes Yes Yes (Apr and
192 Yes Yes Yes Nov)
192.1 Yes Yes Yes

8 AS/NZS 5667.11:1998 (R2016) Water Quality—Sampling—Guidance on Sampling of Groundwaters
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7.1
7.1.1

Methods
Wetland Discharge / Extent

The wetland discharge is monitored using the presence of known spring aquatic plants as a proxy
of water discharge. These species are to inform the delineation of the aquatic vegetation extent.

. For wetlands with an area greater than 1.5 m?, use a DGPS to map the extent of aquatic
vegetation, as described in Fensham and Fairfax (2009).

. For wetlands with a total area of less than 1.5 m?, estimate total area of aquatic vegetation
and moist soil zone.

Flora

Flora monitoring involves identifying the presence or absence of species list in Table H-8 of the
UWIR, which is reproduced in Appendix D of this GMP.

Condition

Spring wetland condition is assessed through photographic records and descriptive observations.
The following indicators are used to evaluate condition:

e whether or not there has been recent rainfall;

e overall greenness and vigour of spring vegetation;

o extent of free water within the wetland,;

e extent of discharge flows from the wetland;

e extent of surface water erosion at the periphery of the wetland;

e extent of soil moisture around the spring or the lack thereof;

e extent of salt scalding or iron staining at the periphery of the wetland;
e extent of shrinking or collapsing of mound structures;

e extent of woody emergent vegetation within and fringing the wetland;
e degree and recentness of pugging and animal disturbance; and

e degree and recentness of anthropogenic disturbance at the wetland.

Surface Deformation Monitoring

Surface deformation monitoring is conducted using Interferometric Synthetic Aperture Radar
(InSAR) technology, which is capable of detecting ground motion with millimetric accuracy using
data acquired by radar satellites. This remote sensing method covers large areas and does not
require in-situ inspection for monitoring.

The radar satellite images provide an accurate measurement of the distance between the satellite
and the ground. The technique of interferometry involves the superposition of waveforms from two
images to detect changes in distance, measured in fractions of a wavelength. For three-
dimensional mapping, images captured from different angles are used to generate a stereoscopic
effect (Arnaud et al., 2011). To detect ground motion, satellite images taken at different times are
compared and for three-dimensional mapping, images taken from different angles are used to
measure a stereoscopic effect (Arnaud et. al. 2011).

INSAR was used to establish a baseline of ground motion across the gas fields prior to the advent
of significant CSG development, for the period from January 2007 to January 2011 using historical
data from the ALOS satellite (Altamira Information, 2012). This baseline provided an initial
indication of potential ground motion associated with existing production activities and helped
differentiate surface deformation caused by non-CSG natural or anthropogenic factors.

INSAR monitoring across APLNG tenements commenced in 2012. The third phase of data
acquisition commenced in January 2018 using the Sentinel satellite imagery and has been
processed with using application of the SqueeSARTM methodology, TRE ALTAMIRA's Persistent
Scatterer Interferometry technique (PSI). Processed INSAR data is quantitatively processed in a
GIS environment. A floating grid methodology is used to evaluate areas where over 50% of data
points exhibit ground motion of greater than 16mm/year over an area of 1,500m by 1,500m. The
grid size equates to the approximate distance between any three CSG wells. Sixteen millimetres
represents an average annual rate of change twice the magnitude considered stable in the ground
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9.1
9.1.1

motion baseline. Should the analysis identify such areas, analysis of the cause of the ground
motion will be assessed.

Impact Management

The JIF has been designed to protect EPBC-listed springs and other associated users of the water
resources from impacts from CSG development within the Surat CMA. It does so by ensuring that
the outcomes identified by the Commonwealth Government for MNES and associated users of
MNES are achieved (Table 2).

APLNG will manage potential impacts to MNES and associated users of MNES arising from CSG
production in accordance with the JIF. By complying with the framework, APLNG will meet the
requirements of Conditions of Approval 17A to 170 under EPBC Act Approval 2017/7881.

The JIF outlines a series of risk-based management frameworks designed to ensure the protection
of EPBC-listed springs and water resources. These frameworks are triggered when predicted or
observed impacts exceed defined risk thresholds, based on drawdown predictions from the OGIA
regional model.

e  Where a risk threshold is exceeded, approval holders are required to implement the
relevant risk management framework.

e  Where a risk threshold is not exceeded, and is not predicted to be exceeded, the CSG
development is not considered to have impacted the protected matter, and no further risk
management actions are required to comply with approval conditions.

The following sections describe how APLNG will apply the JIF to manage potential risks to MNES
and associated users of MNES due to CSG production. Detailed descriptions of the risk
management frameworks are available in the JIF documentation.

Management Framework - EPBC-listed Springs
Applicability to APLNG

The relevant controlling provisions for EPBC-listed springs are Sections 18 and 18A of the EPBC
Act.

The management framework for EPBC-listed springs applies to APLNG only when APLNG is
identified as the RTH in the most recent UWIR, with obligations to mitigate impacts to a relevant
EPBC-listed spring.

Risk Threshold and Management Framework

The risk threshold for EPBC-listed springs is defined as a predicted drawdown of 0.2m at the
location of the spring, that is caused by CSG development, as modelled in the most recent UWIR.

The management framework for EPBC-listed springs is detailed in the JIF documentation and
reproduced as Figure 7. A summary of compliance actions is provided in Table 5. Full details of the
management framework requirements are provided in the JIF documentation (JIF Section 3).
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Table 5 EPBC-listed springs management framework summary (adapted from the JIF)

UWIR risk
assessment
(unmitigated)

Compliance management actions

Very low / low /
moderate

- Notify the DCCEEW via the annual compliance report that a very low
/ low / moderate EPBC-listed spring is on-tenure, or APLNG is the
RTH.

- Comply with monitoring obligations as the RTH identified in the
UWIR.

APLNG is otherwise not required to take any further action under the JIF
until the next UWIR (or amended UWIR) takes effect; and is taken to
have achieved the outcome for EPBC-listed springs.

High / very high;
OR

UWIR identifies
APLNG as RTH
with SIMS
mitigation plan
required

- Notify the DCCEEW of risk within 20 business days of UWVIR
release.

- Prepare and obtain endorsement for a SIMS mitigation plan.

- If the mitigated risk remains high or very high, prepare a peer-
reviewed site-specific assessment for submission and approval to
the DCCEEW. The site-specific assessment may be the SIMS.

- Implement impact management measures in accordance with
approved or interim performance criteria, trigger values and limits.

- Submit an Outcomes Assurance Statement to the Minister annually
for each high risk or very high-risk impact.
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Figure 7 EPBC-listed spring risk management framework (source: JIF)
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9.2 Management Framework - Water Supply Bores
9.2.1 Applicability to APLNG

The relevant controlling provisions for water supply bores as an associated user of MNES are
Sections 24D and 24E of the EPBC Act.

The management framework for water supply bores applies to APLNG only when all of the
following conditions are met:

. the taking of, or interference with, water from the bore is authorised under the Water Act 2000
(Qld); and

. a development approval has been granted, if required, under the Planning Act 2016 (Qld), or
under the repealed Sustainable Planning Act 2009 (QId) or Integrated Planning Act 1997
(QId), for operational work relating to the bore; and

. APLNG is the RTH in the most recent UWIR or is otherwise directed by the Queensland
Regulator to enter into a make good agreement.

9.2.2 Management Framework

Where APLNG is the RTH for a bore(s) identified in the UWIR, or has received a direction from the
Queensland Regulator, APLNG must comply with its make good obligations under the UWIR and
Chapter 3 of the Water Act 200 (QId). These obligations include, as relevant:

. conduct a bore assessment to determine if the bore has impaired capacity;

. enter into a make good agreement with the bore owner, including appropriate make good
measures if the bore has, or is likely to have, impaired capacity; and

. comply with all conditions outlined in the make good agreement.

APLNG must also provide DCCEEW with a progress report of its make good obligations in the
annual compliance report. Full details of the management framework requirements are provided in
the JIF documentation (JIF Section 4), and reproduced as Figure 8.
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9.3
9.3.1

9.3.2

Management Framework — Aquatic GDEs
Applicability to APLNG

The relevant controlling provisions for aquatic GDEs as an associated user of MNES are Sections
24D and 24E of the EPBC Act.

The management framework for aquatic GDEs applies to APLNG only when APLNG is identified as
the RTH in the most recent UWIR, with obligations to mitigate of impacts to a watercourse spring.

Management Framework

The risk threshold for aquatic GDEs is defined as a predicted drawdown of 0.2m at the location of
the aquatic GDE, that is caused by CSG development, as modelled in the most recent UWIR.

The management framework for aquatic GDEs is detailed in the JIF documentation (JIF Section 5)
and reproduced as Figure 9. A summary of compliance actions is provided in Table 6.

Table 6 Aquatic GDE management framework summary (adapted from the JIF)

UWIR risk
assessment Compliance management actions
(unmitigated)
- Notify the DCCEEW via the annual compliance report that a very low
/ low / moderate aquatic GDE is on-tenure, or APLNG is the closest
tenure holder.
Very low / low / - Comply with monitoring obligations as the RTH identified in the
moderate UWIR.
APLNG is otherwise not required to take any further action under the JIF
until the next UWIR (or amended UWIR) takes effect; and is taken to
have achieved the outcome for aquatic GDEs.
- Notify the DCCEEW within 20 business days of UWIR release.
High / very high; - Prepare and obtain endorsement for a SIMS mitigation plan.

OR - If the mitigated risk remains high or very high, prepare a peer-
UWIR identifies reviewed site-specific assessment for submission and approval to
APLNG as RTH the DCCEEW. The site-specific assessment may be the SIMS.

with SIMS - Implement impact management measures in accordance with
mitigation plan approved or interim performance criteria, trigger values and limits.
required - Submit an Outcomes Assurance Statement to the Minister annually
for each high risk or very high-risk impact.
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9.4
9.4.1

9.4.2

Management Framework — Terrestrial GDEs
Applicability to APLNG

The relevant controlling provisions for terrestrial GDEs as an associated user of MNES are
Sections 24D and 24E of the EPBC Act.

APLNG must determine whether it is the RCO for a terrestrial GDE in accordance with the RTH
rules in the most recent UWIR.

Management Framework

The risk threshold for terrestrial GDEs is defined as a long term predicted drawdown of more than
0.2m in the outcrop of the relevant formation, that is caused by CSG development. This threshold
corresponds with an ‘area of interest’ identified in the UWIR for terrestrial GDEs.

The management framework for aquatic GDEs is detailed in the JIF documentation (JIF Section 6)
and reproduced as Figure 10. A summary of compliance actions is provided in Table 7. Full details
of the management framework requirements are provided in the JIF documentation.

If APLNG is identified as the RCO for an ‘area of interest’ for terrestrial GDEs, it must complete a
preliminary risk assessment for that terrestrial GDE within three months of the UWIRs release. This
requirement does not apply if a preliminary risk assessment has previously been prepared for that
‘area of interest’ and there are no substantial changes to the predicted drawdown or the conceptual
understanding of that terrestrial GDE.

The preliminary risk assessment evaluates:
e Likelihood: based on the magnitude and timing of the predicted drawdown.
e Consequence: based on the potential for groundwater interaction by the ecosystem.

The preliminary risk assessment categories, scoring, and risk assessment matrix are provided in
Table 8 and Table 9 (extracted from the JIF).

If the preliminary risk assessment identifies the ‘area of interest’ as high risk, APLNG will prepare a
supplementary risk assessment. Requirements for this assessment are detailed in the JIF
documentation and summarised in Section 9.6.

If the risk level remains high following the supplementary risk assessment, APLNG will prepare a
site-specific assessment in accordance with Section 9.7 of this GMP.

Table 7 Terrestrial GDE management framework summary (adapted from the JIF)

Assessment Risk

Compliance management actions
Phase assessment P 9

- Notify the DCCEEW of the process it followed to confirm it is
not a RCO for a mapped potential terrestrial GDE within the
Not a RCO ‘area of interest’
for any ‘area
of interest’ APLNG is not required to take any further action under the JIF
until the next UWIR (or amended UWIR) takes effect; and is taken

RCO to have achieved the outcome for terrestrial GDEs.

- Notify the DCCEEW of the process it followed to confirm it is
a RCO for a mapped potential terrestrial GDE within the ‘area
Identified of interest’
RCO
- Prepare a preliminary risk assessment within 3 months of
UWIR release

- Notify the DCCEEW of the outcome via the annual
compliance report

Low /

Prelimina moderate APLNG is otherwise not required to take any further action under
erisk v the JIF until the next UWIR (or amended UWIR) takes effect; and
assessment is taken to have achieved the outcome for terrestrial GDEs.
- Prepare a supplementary risk assessment within 3 months
High (or a timeframe otherwise agreed to by the Minister in writing)
of completing the preliminary risk assessment.
Low / - Notify the DCCEEW of the outcome via the annual
moderate compliance report
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AN il Compliance management actions
Phase assessment P 9

APLNG is otherwise not required to take any further action under

the JIF until the next UWIR (or amended UWIR) takes effect; and

is taken to have achieved the outcome for terrestrial GDEs.

- Notify the DCCEEW of the high-risk outcome within 20
business days of the completion of the supplementary risk
assessment.

- Prepare a peer reviewed site-specific assessment for

Suppl(;:ismkentary submission and approval to the DCCEEW, within 9 months
assessment (or a timeframe otherwise agreed to by the Minister in

High writing); or a statement as to why the provision of
performance criteria, trigger values, limits and contributing
well/s is not necessary.

- Implement impact management in accordance with approved
or interim performance criteria, trigger values and limits.

- Submit an Outcomes Assurance Statement to the Minister
annually for the high-risk impact.

Table 8 Terrestrial GDE: preliminary risk assessment categories and scores (source: JIF)

Description Score

L1 - Magnitude of maximum drawdown prediction (within area of outcrop)

>0.2m and <1.0m 1

>1.0m 2

L2 - Timing of predicted exceedance

>12 years 1
<12 years and >3 years 2
<3 years 3

Likelihood (max 5) = L1 + L2

Consequence of predicted drawdown based on WetlandInfo mapping

Derived GDE — Low Confidence

N

Derived GDE — Moderate Confidence 2
Derived GDE — High Confidence 3
Known GDE 4
Table 9 Terrestrial GDE: preliminary risk assessment matrix (source: JIF)
Likelihood SIS
0-1 2 8 4

1-3 Low Low Low Low
4 Low Moderate Moderate High

Moderate Moderate High High
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Figure 10 Terrestrial GDE risk management framework (source: JIF)
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9.5
9.5.1

9.5.2

Management Framework — Subterranean GDEs
Applicability to APLNG

The relevant controlling provisions for subterranean GDEs as an associated user of MNES are
Sections 24D and 24E of the EPBC Act.

APLNG must determine whether it is the RCO for a subterranean GDE in accordance with the RTH
rules in the most recent UWIR.

Management Framework
The risk thresholds for subterranean GDEs are defined as follows:

. a long term predicted drawdown of more than 2m for unconfined hydrogeological units,
caused by CSG development; or

. a long term predicted drawdown that dewaters the aquifer habitat in confined hydrogeological
units, where “dewater” means that the UWIR model predicts the water level will decline to
below the top of the hydrostratigraphic unit.

The management framework for subterranean GDEs is detailed in the JIF documentation (JIF
Section 7) and reproduced as Figure 11. A summary of compliance actions is provided in Table 10.
If APLNG is an RCO for a subterranean GDE, it must complete a preliminary risk assessment for
that subterranean GDE within three months of the UWIRs release. This is not required if a
preliminary risk assessment has previously been prepared for that subterranean GDE and there are
no substantial changes to the predicted drawdown or the conceptual understanding of the
subterranean GDE.

The preliminary risk assessment evaluates:
e Likelihood: based on the magnitude and timing of the predicted drawdown.

e Consequence: based on the outcrop geology and hydrogeological or ecological attributes
relevant to the GDE.

The preliminary risk assessment categories, scoring, and risk assessment matrix are provided in
Table 11 and Table 12 (extracted from the JIF).

If the preliminary risk assessment identifies the subterranean GDE as high risk, APLNG will prepare
a supplementary risk assessment. Requirements for this assessment are detailed in the JIF
documentation and summarised in Section 9.6.

If the risk level remains high following the supplementary risk assessment, APLNG will prepare a
site-specific assessment in accordance with Section 9.7 of this GMP.
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Table 10 Subterranean GDE management framework summary

Assessment Risk . .
Compliance management actions
Phase assessment
- Notify the DCCEEW of the process it followed to confirm it is
Not a RCO not a RCO for a subterranean GDE.
RCO for any ‘area | APLNG is not required to take any further action under the JIF

of interest until the next UWIR (or amended UWIR) takes effect; and is taken
to have achieved the outcome for subterranean GDEs.

- Notify the DCCEEW of the process it followed to confirm it is

RCO Identified a RCO for a subterranean GDE.
RCO - Prepare a preliminary risk assessment within 3 months of
UWIR release
- Notify the DCCEEW of the outcome via the annual
Low / compliance report
ow
Prelimina moderate APLNG is otherwise not required to take any further action under
risk ry the JIF until the next UWIR (or amended UWIR) takes effect; and
assesssment is taken to have achieved the outcome for subterranean GDEs.

- Prepare a supplementary risk assessment within 3 months
High (or a timeframe otherwise agreed to by the Minister in writing)
of completing the preliminary risk assessment.

- Notify the DCCEEW of the outcome via the annual

compliance report.

Low /
moderate APLNG is otherwise not required to take any further action under
the JIF until the next UWIR (or amended UWIR) takes effect; and

is taken to have achieved the outcome for subterranean GDEs.

- Notify the DCCEEW of the high-risk outcome within 20
business days of the completion of the supplementary risk

assessment.
Supplementary
risk - Prepare a peer reviewed site-specific assessment for
assessment submission and approval to the DCCEEW, within 9 months
(or a timeframe otherwise agreed to by the Minister in
High writing); or a statement as to why the provision of

performance criteria, trigger values, limits and contributing
well/s is not necessary.

- Implement impact management in accordance with approved
or interim performance criteria, trigger values and limits.

- Submit an Outcomes Assurance Statement to the Minister
annually for the high-risk impact.
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Table 11 Subterranean GDE preliminary risk assessment categories and scores (source: JIF)

to Surat Basin studies)

Description Score
L1 — Timing of predicted exceedance

>12 years 1
<12 years and >3 years 2
<3 years 3
C1 — Outcrop geology

Consolidated and confined — the predicted exceedance of the risk threshold 0
is within a consolidated formation in an area of the hydrostratigraphic unit

which is not mapped in outcrop or subcrop beneath Quaternary or Tertiary

cover

Consolidated and unconfined" aquifer of minimum thickness? — the 1
predicted exceedance of the risk threshold is within a consolidated

formation in which the hydrostratigraphic unit is mapped in outcrop
Unconsolidated/unconfined - the predicted exceedance of the risk threshold 2
is within an unconsolidated formation that is mapped in outcrop

C2 - Rate of CSG drawdown

Less than 1m/day 0
Greater than 1m/day and background trend 2
C3 - Knowledge of subterranean fauna presence

Field survey undertaken — no unique species identified (based on 0
comparison to Surat Basin studies)

No field survey undertaken 2
Field survey undertaken — unique species identified (based on comparison 2

Consequence (max
6)=C1+C2+C3

"Unless otherwise known, only the outcrop portion of a consolidated aquifer is considered

unconfined.

2Minimum thickness is 25 m for the Springbok and Boxvale Sandstones and 50 m of the Hutton and

Precipice Sandstones.

Table 12 Subterranean GDE preliminary risk assessment matrix (source: JIF)

Consequence
Likelihood
1-2 3-4 5-6
1 Low Low Low
2 Low Moderate Moderate
3 Moderate High High
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9.6

9.7
9.7.1

9.7.2

Supplementary Risk Assessment — Terrestrial GDEs and Subterranean
GDEs

Where a preliminary risk assessment identifies a high risk to a terrestrial GDE or subterranean GDE
where APLNG has been identified as the RCO, APLNG will complete a supplementary risk
assessment.

The content of a supplementary risk assessment will vary depending on the nature of the GDE and
the specific circumstances of the Project. It may include:

. a description of the GDE potentially impacted, including its location and spatial extent;

. an assessment of the connectivity between the GDE and the aquifer where drawdown
exceeding the risk threshold is predicted; and

. an evaluation of the predicted risk to, and likely impact on, the GDE due to the predicted
decline in water level.

Unless multiple lines of evidence demonstrate that the GDE is not in hydraulic connection to the
hydrostratigraphic unit in which the risk threshold is exceeded, the risk must be assessed as high.

Detailed requirements for the supplementary risk assessment are outlined in the JIF.

Site-specific Assessment
Applicability to APLNG
A site-specific assessment is required where:

o for EPBC-listed springs or aquatic GDEs, the risk remains high or very high after implementing
a SIMS mitigation plan.

. for terrestrial GDEs or subterranean GDEs, the risk remains high following a supplementary
risk assessment.

In the case of EPBC-listed springs and aquatic GDEs, a SIMS mitigation plan may be submitted as
the site-specific assessment, provided that it meets the requirements of the site-specific
assessment.

Requirements for a Site-specific Assessment

If a high or very high-risk impact has been identified, APLNG will submit a site-specific assessment
for approval within nine months of notifying DCCEEW of the risk. The submission will include:

. a description and location of the impact(s) and relevant EPBC-listed spring or associated user
of MNES;

. Defined performance criteria, trigger values, and limits; and
. identification of the contributing well(s).

The above information must be supported by a scientifically robust site-specific assessment that
explains the basis for how the performance criteria, trigger values, and limits were derived. Detailed
requirements are identified in the JIF documentation, and broadly include:

. local scale modelling (conceptual and where appropriate analytical or numerical), considering
potential contributing well(s);

. multiple lines of evidence to support the derivation of performance criteria, trigger values and
limits, and the proposed monitoring approach,

. a clear methodology for applying trigger values and limits, including how trigger values will
inform proposed mitigation measures; and

. a method for determining the area of approved CSG development activity that could influence
the exceedance of a trigger values and/or limit.

Performance Criteria

Performance criteria must relate to the function of the EPBC-listed spring or associated user and be
able to be monitored to demonstrate that the relevant outcomes are being achieved.
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Trigger values

Trigger values:

will be based on SMART principles (specific, measurable, achievable, relevant and time
bound);

will be based on leading performance criteria (e.g. water level/pressure) which provide
advance warning of potential impacts;

may include both a magnitude and timing component, where appropriate;
may consider more than one performance indicator constituting the trigger value; and

may include either a comparison to model data or be based only on monitoring data.

Limits

Limits:

will be based on SMART principles;

may include lagging performance indicators (e.g. vegetation health) that identify when the
outcome has not been met, and also leading performance indicators;

will be based on measured impacts to the EPBC-listed spring or associated user; and

where appropriate and with adequate justification and data, may consider multiple indicators
constituting one limit.

Potential mitigation options:

The site-specific assessment will include an assessment of potential mitigation options, including:

supporting evidence that the preferred mitigation options will be effective at managing the risk
(e.g. a mitigation feasibility study, site and action-specific modelling); and

a realistic implementation schedule for mitigation measures, following the exceedance of a
trigger value.

Peer review

The site-specific assessment will be peer reviewed prior to submission to DCCEEW for approval.
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10.

10.1

Reporting

Annual Compliance Report

Under approval condition 27, APLNG must publish and submit to the DCCEEW an annual
compliance report. As outlined in Section 10.6 of the JIF, this report must demonstrate compliance
with the outcomes for EPBC-listed springs and associated users and include the following:

a statement of compliance against outcomes, including the specific area or site to which it
relates;

for a very low or low risk EPBC-listed spring and associated users, a confirmation statement
that all obligations specified by OGIA in the UWIR and other relevant legislation have been
met, and that outcomes for the relevant protected matters have been maintained;

for a moderate and higher risk EPBC-listed spring and associated users, a confirmation
statement that all obligations specified by OGIA in the UWIR are being undertaken and that
data has been submitted to OGIA as required in the UVIR;

a summary of progress in the preparing or implementing a SIMS mitigation plan, including any
mitigation actions described in the most recent UWIR to manage potential impacts on springs
or watercourse springs;

a description of any unexpected changes to circumstances that may affect UWIR impact
predictions, as identified in monitoring data or OGIA’s Annual UWIR Report;

a status update on APLNG’s make good obligations for water supply bores, including:
o the status of any bore assessment(s); and

o make good agreements entered into under the Water Act 2000 (Qld);

a status update on other relevant conditions, including

o a statement on trigger values and limits, and

o confirmation that any resulting requirements have been implemented;

a summary of any exceedances reported under the conditions in the reporting period;
links to all site-specific assessments completed in the reporting period; and

a summary of any relevant changes to regulatory arrangements in place for the protection of
water resources, including updates on legislation, standards or codes or practice, governance
arrangements or controls.

Additionally, in the year following a new UWIR taking effect, the annual compliance report must
include:

a summary of EPBC-listed springs and associated users of the water resources including:

o adescription of sites with identified risk status moderate or higher in the immediately
preceding UWIR;

o an outline of any site-specific monitoring requirement specified in the most recent UWIR;

o adescription of any changes to the risk status, with supporting evidence;

o identification of any predicted exceedance of a risk threshold, including locations and
timing;

o identification of any risk thresholds no longer exceeded or predicted to be exceeded; and

o all EPBC-listed springs and associated users where APLNG is the RTH, if assigned, and
all other EPBC-listed springs or associated users which have not been assigned a RTH in
the most recent UWIR and which are located on APLNG’s tenure. The summary will
include any change to the contributing well(s);

a summary of progress of any site-specific assessments for each EPBC-listed spring or
associated user for which APLNG is identified as the RCO, including timeframes for
completion; and

a summary of progress on preparation and implementation of new or endorsed SIMS
mitigation plans, or make good agreements, for each EPBC-listed spring or associated user
for which APLNG is identified as the RCO, including timeframes for completion.
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10.2

11.

Data Dissemination

Groundwater monitoring data collected as an obligation under the UWIR WMS, SIMS or SIMS
mitigation plan(s) will be provided to OGIA in accordance with statutory requirements.

Audit and Review

Origin and its contractors will maintain an appropriate and auditable record system. All records and
data required to be maintained by regulatory requirements will be retained for the required
timeframe.

HSE inspections and reviews are scheduled and conducted at appropriate frequencies to assist
with evaluating performance and compliance with the HSE management system and approval
conditions. These reviews address HSE management standard performance requirements and
compliance obligations. The adherence to established schedules, scopes and corrective actions
resulting from the inspections/reviews are monitored by Origin Corporate HSE.

Origin’s Corporate HSEMS audit is conducted annually and provides an independent assessment
against Origin’s Corporate HSE standards. A HSE audit program at a business unit level checks
that each aspect of the business is operating under Origin’s internal HSEMS and any external
legislative requirements.

Pre-qualification, selection and retention processes are applied to contractors and suppliers. Major
Project Contractors are required to comply with HSE requirements and regulatory approvals. HSE
requirements are written into contracts and audits of subcontracting companies’ compliance are
conducted regularly and in response to any incidents.

The performance of third parties performing services on behalf of Origin at a defined Origin
controlled sites is considered as part of the overall Origin HSE performance.

Independent Audit

Origin will engage an independent auditor, subject to approval by the DCCEEW, to undertake an
independent audit of compliance with the EPBC conditions is conducted for every audit period
(each subsequent 5-year period following 6 November 2024). The audits will comply with
Conditions 32 to 32F of EPBC2017/7881.

Document Review

The GMP will be reviewed within 12 months of the publication of a revised UWIR for the Surat
CMA. This will include an assessment of:

. The effectiveness of measures contained in the previous plans in avoiding, monitoring,
mitigating and managing impacts on protected matters; and

. The effectiveness of updated local-scale model predictions.

If the review identifies a material increase in the risk to MNES or associated users of the water
resources from the NWDA or NEDA, the GMP will be revised.

If the Minister makes a written request to the approval holder to make specified revisions to the
submitted GMP to address the requirements of Condition of Approval 16, APLNG will revise and re-
submit the GMP to the department accordingly.

Document Control and Records Management

Data collected and compiled as part of the groundwater monitoring program will be stored in
appropriate databases. ESdat is the current environmental database currently used by APLNG that
can be used to import, validate, store analyse and report monitoring data:

Systems are in place to establish which documents are to be controlled with current versions
readily available.
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12.

13.

Roles and Responsibilities

Origin is responsible for the ongoing management of activities in the Project area. The roles and
responsibilities of each relevant position are provided in Table 13.

Table 13 Roles and responsibilities

Organisational Responsibilities
Position (Role)
Strategic Approvals e Approve this GMP as required.
Manager o Provide sufficient advice and technical support when requested to
ensure this GMP is met and understood.
e Escalate notifiable events and non-compliances to Regulatory
Compliance Lead.
Hydrogeology Lead e Maintain and review this plan.
e Communicate the expectations of this plan to applicable personnel.
e Ensure the plan is implemented
o Escalate notifiable events and non-compliances to the Strategic
Approvals Manager and Regulatory Compliance Lead.
*  Assessment of potential risks in accordance with the Management
Frameworks following release of a new UWIR.
*  Provision of data to OGIA in accordance with statutory requirements.
¢ Reporting in accordance with documented requirements.
e  Support/ participate in any internal and external auditing.
¢ Undertake assurances as per the assurance schedule.
Contract Owners e Communicate the expectations of this plan to applicable contractors and
ensure that they conform to the requirements of the plan.
All Staff e  Comply with the requirements of applicable environmental legislation
and environmental approval conditions.
e conduct activities in accordance with this GMP.
e Participating in environment and cultural heritage training relevant to
roles and responsibilities.
e Identify and report non-conformances and incidents.
e Implement corrective actions.

Training and Inductions

Personnel undertaking technical assessments must hold suitable qualifications and have sufficient
experience in hydrogeology.

Peer reviews of the site-specific assessment must be carried out by an independent suitably
qualified water resources expert.

Personnel undertaking field monitoring activities must be adequately trained in the methods for
monitoring requirements described herein.

Origin has a hierarchy of training modules specific to Project roles and responsibilities. Origin
personnel are required to complete online inductions prior to commencing work on any worksite.
The online inductions introduce the workforce to Origin standards and environmental management
requirements.

A site level induction is also required before commencing work on each particular worksite. The site
induction provides more site-specific information on environmental requirements for that particular
area. Formal training in environmental issues such as weed management, vegetation protection
and soil management will also be conducted for specific employees or contractors whose roles
have the potential to affect these key aspects of the environment.

A kick-off meeting is held with the workforce prior to construction work beginning in a new area. The
kick-off meeting includes information on site specific environmental management requirements for
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14.

that work area which were identified in the internal approval process such as erosion and sediment
control, management of flora and fauna values, and water management.

Regular toolbox meetings are held which include a discussion on environmental aspects, recent
incidents and observations, and possible improvements in procedures. These meetings reinforce
the training and promote greater awareness of specific issues. Environmental advisors will regularly
interact with employees and contractors across work areas sharing knowledge and providing
feedback on environmental management requirements.

Visitors receive a Health, Safety, and Environment (HSE) induction appropriate to the nature of
their visit and the site hazards to which they may be exposed.

Emergency Contacts and Procedures

The existing HSE incident reporting system will be used for field activities associated with the
Project. Environmental incidents and observations will be communicated using the HSE Alert
process. This process helps ensure appropriate attention to the incident or observation for
prioritisation of any follow up action. The process also provides for field improvement opportunities
and suggestions to minimise the existing or future environmental risk.

Processes, including risk assessment, are in place to identify hazards and potential emergency
situations and their impacts. Incident Response Procedures are developed for sites, and they
document and communicate the actions to be taken including the interaction with Emergency
Services. Emergency response equipment is made available where required and maintained in
good order. Minimum competence and training requirements are established, and drills/simulations
are periodically conducted including the involvement of external stakeholders.

In response to incident investigations, actions may include:
e confirming the exceedance and investigation process
e taking necessary steps to rectify the situation

e notifying the administering authority of the issue, when required, and taking actions to rectify
the situation.
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Appendix B Comparison of Impacts on Protected Matters Against
Impacts Predicted in the Preliminary Documentation
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Appendix C NWDA and NEDA Monitoring Network
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OGIA Monitoring OGIA Monitoring
Bore Name Status Latitude Longitude Formation Point ID - Water Point ID - Water
Pressure Quality
Expedition Creek MB2-H Existing -25.8683 148.9198 Hutton 730 -
Spring Gully MB14-H Existing -25.9627 148.9511 Hutton 647 -
Spring Gully MB17-H Existing -25.8666 149.2169 Hutton 515 857
Expedition Creek MB3-P Existing -25.8683 148.9198 Precipice 731 -
Spring Gully MB16-P Existing -25.8665 149.2171 Precipice 516 -
Spring Gully PB1 Existing -25.8375 148.851 Precipice 529 530
Spring Gully PB4 Existing -25.887 148.8638 Precipice 849 -
Spring Gully PB5 Existing -25.9629 148.9507 Precipice 592 -
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Appendix D  Springs Monitoring Target Species List
. . EPBC Listed
Target species name Category Species type species
Adenostemma lavenia Disjunct Aquatic -
Aeschynomene indica Invasive Native Aquatic -
Ammannia multiflora Invasive Native Aquatic -
Ampelopteris prolifera Disjunct Aquatic -
Arthraxon hispidus Rare or Threatened Aquatic Y
Azolla pinnata Invasive Native Aquatic -
Baccharis halimifolia Invasive Exotic Aquatic -
Bacopa minima Exotic Aquatic -
Baumea rubiginosa Native Aquatic -
Carex appressa Native Aquatic -
Cenchrus ciliaris Exotic Terrestrial -
Cenchrus purpurascens Disjunct Aquatic -
Centella asiatica Exotic Aquatic -
Centipeda minima Invasive Native Aquatic -
Chloris gayana Invasive Exotic Terrestrial -
Cirsium vulgare Native Terrestrial -
Cyclosorus interruptus Disjunct Aquatic -
Cynodon dactylon Invasive Native Terrestrial -
Cyperus difformis Disjunct Aquatic -
Cyperus laevigatus Disjunct Aquatic -
Cyperus polystachyos Invasive Native Aquatic -
Duma florulenta Native Terrestrial -
Eleocharis cylindricus Native Aquatic -
Eleocharis sp. Invasive Exotic Agquatic -
Eragrostis sp Native Terrestrial -
Eriocaulon carsonii Rare or Threatened Aquatic Y
Eriocaulon scariosum Native Aquatic -
Fimbrisylis ssp. Exotic Aquatic -
Isachne globosa Disjunct Aquatic -
Leersia hexandra Native Aquatic -
Livistona nitida Rare or Threatened Aquatic Y
Ludwigia octovalvis Invasive Native Aquatic -
Ludwigia peploides subsp. montevidensis Invasive Native Aquatic -
Melaleuca viminalis Native Terrestrial -
Monochoria cyanea Invasive Native Aquatic -
Myriophyllum artesium Rare or Threatened Aquatic Y
Myriophyllum gracile Native Agquatic -
Opuntia tomentosa Invasive Exotic Aquatic -
Ottelia ovalifolia Invasive Native Aquatic -
Paspalum distichum Invasive Native Aquatic -
Phaius australis Native Aquatic Y
Philydrum lanuginosum Native Aquatic -
Phragmites australis Invasive Native Aquatic -
Rhynchospora brownii Disjunct Aquatic -
Rumex crispus Exotic Terrestrial -
Sacciolepis indica Disjunct Aquatic -
Sesbania cannabina Invasive Native Aquatic -
Spirodela punctata Invasive Native Aquatic -
Thelypteris confluens Rare or Threatened Aquatic Y
Typha domingensis Invasive Native Aquatic -
Typha orientalis Invasive Exotic Aquatic -
Urochloa mutica Invasive Exotic Aquatic -
Utricularia bifida disjunct Disjunct Aquatic -
Utricularia dichotoma Native Aquatic -
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