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IMPORTANT NOTE

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright
Act, no part of this report, its attachments or appendices may be reproduced by any process without the written consent
of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia East Pty Ltd.

We have prepared this report for the sole purposes of Santos QNT Pty Ltd (“Client”) for the specific purpose of only for
which it is supplied (“Purpose”). This report is strictly limited to the purpose and the facts and matters stated in it and
does not apply directly or indirectly and will not be used for any other application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all information and documents
provided to us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where
we have obtained information from a government register or database, we have assumed that the information is
accurate. Where an assumption has been made, we have not made any independent investigations with respect to the
matters the subject of that assumption. We are not aware of any reason why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third
Party”). The report may not contain sufficient information for the purposes of a Third Party or for other uses. Without the
prior written consent of RPS Australia East Pty Ltd:

(@) this report may not be relied on by a Third Party; and

(b) RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out of
or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter
contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without
the consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third Party assumes
all risk and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty Ltd from any loss,
damage, claim or liability arising directly or indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to
property, injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate
or rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, indirect,
consequential or financial or other loss.
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Executive Summary

Overview

RPS has prepared this Review of Environmental Factors (REF) on behalf of Santos QNT Pty Ltd (Santos) as
Operator for and on behalf of the titleholder to assess the environmental impact of the proposed drilling of a
core hole and ancillary activities within a property known as “Boenery Park” in the Gunnedah Basin. The
purpose of the proposal is to investigate the potential coal seam gas resource within Petroleum Exploration
Licence No. 1 (PEL 1).

The proposal includes the drilling of “Goran South 1” as a core hole within the Goran South lease area to
obtain information on coal depths, seam thickness, continuity and permeability at a site referred to as “Goran
South 1”. In summary, the process involves:

= preparation of lease access tracks utilising existing access tracks with minor improvements and
construction of new track;

= preparation of a level drill pad (also referred to as “well lease area”);
= placement of a drilling rig and ancillary equipment at the well lease;
= drilling of the core hole;

= collection and analysis of drill core;

= conduct well testing and wireline logging (as required);

= plugging and abandonment of the well including suspension of steel casing over mineable coal seams (as
required);

= removal of equipment and imported materials and the rehabilitation of the site; and

= rehabilitation of the site in line with legislative and landholder requirements.

There will be 14 days of lease construction activities and the drilling of the core hole well is expected to occur
over a 56 day period. Rehabilitation activities will take 30 days following the drilling of the well.

The following technical investigations have been prepared to assist in the preparation of this REF:

= Ecological Assessment, prepared by RPS

= Santos Drill Rig Noise Assessment, prepared by Heggies (now SLR)

= Aboriginal Heritage Due Diligence Report, prepared by RPS

= Advice on Lake Goran Flood Levels, prepared by RPS Aquaterra

Consideration has also been given to a broader range of environmental impacts, including air, surface water,
soils, chemical and hazardous substances management, contaminated land, waste minimisation and
management, natural resources, local community and neighbouring properties, visual impacts, land use and
cumulative environmental effects.

Environmental Impacts

Ecology

An ecological assessment has been prepared by RPS for the proposal, which has guided the location of the
well leases and assessed the impact of the proposal on the ecological values of the site. The ecological
assessment is presented in Appendix A.
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Two communities listed under the Threatened Species Conservation Act 1995 (TSC Act) and the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) occur across the property, White
Box - Yellow Box - Blakely's Red Gum Woodland and Derived Native Grasslands, and Weeping Myall
Woodland. However, the proposed core hole lease has been located within an area that is not
commensurate with either community. The core hole lease has been selected as it is of low ecological value,
due to intensive grazing and selective clearing. The proposed well lease is void of canopy vegetation, and
consists of disturbed ground covers, including weeds.

Access to the well lease is predominantly along existing access tracks. The existing access track is located
within an area of White Box — Yellow Box — Blakely’'s Red Gum Woodland, however no widening of this
portion of the track will be required. Construction of approximately 1500m of new access track will be
required. While Weeping Myall occurs adjacent to the proposed access track location, the track has been
located to avoid all canopy vegetation. The new access track will be located in areas that is comprised of
disturbed grassland vegetation only. As such, minimal disturbances are expected to arise from the access
track.

No threatened flora species listed under the TSC Act and/or EPBC Act were identified as occurring within the
well lease or access tracks. Two Class 4 noxious weeds, Prickly Pear and African Boxthorn, were recorded
in the study area during the pre-clearance survey. Additionally, Noogoora Burr is known to occur on the

property.

Woodland adjacent to the existing access track and proposed new access track, is considered to provide
potential suitable marginal habitat to support several listed threatened species. Additionally, Koala scats
were observed in this area, however the proposed well lease does not comprise suitable habitat resources to
support these listed species.

The potential direct and indirect impacts that may be associated with the proposal are considered to be
minimal. A range of mitigation and management measures have been identified, to minimise potential
indirect ecological impacts. No significant impact on the White Box - Yellow Box - Blakely's Red Gum
Woodland or Weeping Myall Woodland will occur as a result of the proposed activity.

Matters of National Significance

Pursuant to the EPBC Act, an assessment of potential impacts arising from the proposal on matters of
national environmental significance (MNES) has been undertaken. The assessment has concluded that no
significant impact is likely to relevant MNES.

Heritage

An Aboriginal Heritage Due Diligence Report has been prepared by RPS (Appendix C). As part of the due
diligence investigation, RPS undertook a desktop review of the environmental and archaeological contexts of
the project area, including an analysis of the landscape surrounding the project area, a review of prior
archaeological investigations and a search of the Office of Environment and Heritage’s (OEH's) Aboriginal
Heritage Information Management System (AHIMS) database. That search showed a total of 19 previously
recorded sites within 10km of the proposed core hole location. The most common site identified was
scarred/modified trees. A site inspection was also conducted. As a result of the desktop study and site
inspection, it was concluded that there were no archaeological constraints to the drilling of the core hole.

Regarding other cultural heritage, there are no items of heritage significance listed as occurring on the
subject site in either the Gunnedah LEP 1998 or on the NSW State Heritage Register.

Potential impacts associated with any unknown Aboriginal sites or objects or any items of European cultural
heritage significance can be appropriately managed with the mitigation measures specified in the REF.
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Groundwater

Due to the type of drilling activity proposed, associated water from the targeted coal seams is not anticipated
to be lifted.

There is some potential for groundwater contamination due to spills of fuels and chemicals, however this can
be adequately managed through implementation of appropriate mitigation measures. Cross contamination of
groundwater from drilling fluid will be avoided because the core hole will be plugged and abandoned with
permanent casing installed across the shallowest formations in accordance with regulatory requirements and
specific well design.

Air

The air emissions associated with the proposal will be dust from drilling and the transportation of equipment
and greenhouse gases from construction traffic, plant and site power generation.

To minimise impacts on air quality access tracks are to be maintained in a compacted state, land disturbance
areas are to be minimised and slow speed restrictions will be enforced on internal site access tracks.

Noise

Temporary noise generation will occur as a result of the construction, drilling and rehabilitation of the core
hole. This is likely to occur over approximately 14 days for construction, 56 days for drilling and 30 days for
rehabilitation. The closest residence is approximately 2.5km from the proposed core hole. Based on a
generic noise assessment undertaken by Heggies (now SLR) for the relevant drill rig to be used in the
proposal, noise levels at the residence are anticipated to be negligible and well within guideline levels.

Mitigation of impacts will be through appropriate community consultation and complaints handling.
Surface Water

Lake Goran (also known as Goran Lake) is located to the south of the site. The lake is ephemeral, with water
levels fluctuating throughout the year and is identified as a nationally important wetland (however is not listed
as a RAMSAR wetland). The well lease is approximately 1.5km from the highest water level of the lake.

Given the site is located a significant distance from Lake Goran, it is unlikely that the proposed activities to
will impact on the surface water quality of the lake. It is considered that the potential impacts associated with
surface water can be appropriately managed if the mitigation measures identified in the REF are
implemented. These include the handling and storage of fluids, fuels and waste water and the installation of
sediment fences and traps.

Soils

The proposed activities will involve earthworks within a defined footprint for the installation of temporary
infrastructure and the well lease and upgrading/new areas of track. There is a potential risk for soil erosion to
occur resulting in sediment transport to Lake Goran. The use of existing access tracks and the selection of
level or gently sloping sites will minimise the disturbance footprint of the exploration activities.

Any topsoil will be stripped and stockpiled and topsoil to be reinstated as part of the rehabilitation process.
No soil is proposed to be removed from the site.

Once the drilling and testing activities are complete, the disturbed area will be rehabilitated with appropriate
mitigation measures and environmental safeguards implemented to minimise potential impacts. Erosion and
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sediment control measures will be implemented. To reduce the risk of soil contamination, measures to be
implemented include the provision of spill kits; storage, handling, use and disposal of potential contaminants
in accordance with the stipulations of the relevant Materials Safety Data Sheet (MSDS) and containment of
fluids. Any soil that becomes contaminated through contact with drilling fluids, fuels, or lubricants will be
removed from the site and disposed of at an appropriate licensed disposal facility.

Chemical and Hazardous Substance Management

The drilling operations would generally only use chemicals such as drilling fluids/agents, fuels, and
lubricants. While these substances are not considered highly hazardous, there is still the potential risk of fire
and pollution to land, water and air, if an accidental spillage was to occur. The Occupational Health and
Safety Act 2000 and the Protection of the Environment Operations Act 1997 are the legislative Acts that
regulate the use of dangerous goods. The Dangerous Goods (Road and Rail Transport) Act 2008 regulates
the transport of dangerous goods. These Acts would be adhered with through all operations for the
proposal.

Any spills of chemicals used during drilling operations would be managed by applying best practice
principles, be in accordance with all legislation and standards for the safe handling and storage of hazardous
substances and dangerous goods and comply with all occupational health and safety requirements. Any
contaminated soil shall be removed from the drill location and disposed of at an appropriate licensed facility.

Contaminated Land

Based upon the history of the locations and the minimal impact to site soils during operations, land
contamination issues are considered to be minimal for the proposed activity.

It is considered that the potential impacts associated with contamination can be appropriately managed if the
mitigation measures set out for surface water, soils and chemical and hazardous substances management
are implemented.

Waste Minimisation and Management

Drill cuttings and some general site operations waste will be produced as part of the proposed drilling
operations. Any solvents, oils and other general waste would need to be managed in an appropriate manner
to avoid health risks and contamination of land and waterways. As previously stated, following drilling and
removal of excess drilling fluid from the sump, dried cuttings are removed and transported to an appropriate
licensed waste facility.

A regular service of amenities will be conducted and waste is to be removed to a licensed facility.

Mitigation measures include a general waste management strategy based upon the principles of reduce,
reuse and recycling; a specific Site Waste Management Plan for drilling activities; all staff and contractors
are to be made aware of waste management procedures during induction; appropriate waste containers
provided on site; any waste generated is to be disposed of in an appropriate manner in accordance with
relevant standards and guidelines; spills of waste material shall be dealt with in a prompt and thorough
manner, and reported to the appropriate authority if necessary; general refuse shall be collected and
transported to an approved recycling or disposal site; onsite waste disposal is prohibited; and hazardous
waste shall be managed in accordance with existing guidelines and standards.
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Natural Resource Use

The key natural resources that would be affected by the proposed drilling operations are agricultural land
resources and fuels for the drilling equipment and transportation of staff. A relatively minor proportion of the
overall area of the property would be taken from agricultural use during the duration of works, approximately
70 days for construction and drilling and 30 days for rehabilitation. The disturbed areas will be rehabilitated
by returning them to at least their pre-operational state or to a condition agreed by the landholder.
Therefore, there would be a temporary loss of the use of this agricultural land in agreement with the
landholder and, in the context of the total agricultural land holding and the wider agricultural uses of the
region, is of minimal significance.

Fuels will be used for equipment and also for works and staff vehicles although this is not likely to be a
significant quantity of fuel use. However, the fuel should be used as efficiently as possible through
appropriate work behaviour (e.g. switching off equipment when not in use).

Local Community and Neighbouring Properties

Santos is committed to providing ongoing information on activities with key stakeholders prior to work starting
and for the duration of their presence in the region.

The nearest residential dwelling is approximately 2.5km to the east of the site. The closest community is the
township of Curlewis which is approximately 17km to the north east of the site.

The effect associated with the temporary loss of the agricultural use of the land is outlined above. Santos has
secured access to the location and is finalising execution of a landowner agreement as required under the
Petroleum (Onshore) Act 1991. This will address land access conditions, compensation and rehabilitation.
The landholder will therefore experience the effects of the temporary loss of the use of approximately
13,200m?” of land and associated effects such as disturbance to current farming activities, stock and flora and
fauna.

Drilling will be undertaken on a 24 hour basis and measures to mitigate noise are identified. There is not
anticipated to be a significant visual impact because the activities are temporary.

In order to minimise impacts on landholders, mitigation measures include ongoing landholder and
stakeholder consultation; responding promptly to any community concerns or complaints; informing the
community promptly of any changes to timing or scheduling which will have an adverse impact on them.

Visual Assessment

The operations are temporary in nature, with a duration of approximately 70 days of construction and drilling
and 30 days of rehabilitation, and all equipment will be removed on completion of site activities. The closest
residence is approximately 2.5km away. Following completion of the works all sites will be rehabilitated and
would not detract from the overall scenic qualities of the area.

No significant impacts on the visual amenity of the area are expected from the proposed drilling.
Land Use

There will be a temporary loss of approximately 13,200m? the agricultural use of the land at the site. During
the works, new fencing and a gate will be erected to allow for the movement of the landowners livestock and
minimise disruption to the landholder.
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The site is located within PEL 1, which has overlapping coal tenures. There are no known coal mining
operations planned for this site, however the wells are designed such that they will pose no threat or hazard
to future coal mining.

Cumulative Environmental Impacts

There will be no cumulative impacts associated with the proposal. There is only 1 well (Lake Goran 1)
located within a 10km radius of the proposed well lease. It is plugged and abandoned.

Conclusion

This REF has been prepared in accordance with Clause 228 of the Environmental Planning and Assessment
Regulation 2000 and provides consideration of the environmental impact of the proposed works as required
by Section 111 of the Environmental Planning and Assessment Act 1979. The proposal comprises
temporary, small scale works of a short term duration. The REF has identified that the proposed core hole
and associated activities is not likely to significantly affect the environment or threatened species,
populations or ecological communities or their habitats.
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1.0 Introduction
1.1 Background

RPS has prepared this Review of Environmental Factors (REF) on behalf of Santos QNT Pty Ltd (Santos) as
Operator for and on behalf of the titleholders to assess the environmental impacts of the proposed drilling of
a core hole and ancillary activities within a property known as “Boenery Park” in the Gunnedah Basin. The
purpose of the proposal is to investigate the potential coal seam gas resource within Petroleum Exploration
Licence No. 1 (PEL 1).

In accordance with the Petroleum Exploration Licence Conditions issued for PEL 1 under Part 3 of the
Petroleum (Onshore) Act 1991, petroleum exploration holes are classified as a Category 3 activity. A
Category 3 activity requires notification of the activity to an Environmental Officer of the Department of
Primary Industries (DPI) — Mineral Resources (Department of Trade & Investment, Regional Infrastructure
and Services) and in most circumstances, a specific determination of the proposal under Part 5 of the
Environmental Planning and Assessment Act 1979.

This REF has been prepared in accordance with Clause 228 of the Environmental Planning and Assessment
Regulation 2000 and provides consideration of the environmental impact of the proposed works as required
by Section 111 of the Environmental Planning and Assessment Act 1979.

1.2 Technical Investigations

The following technical investigations have been prepared to assist in the preparation of this REF:
= Ecological Assessment, prepared by RPS

= Aboriginal Heritage Due Diligence Report, prepared by RPS

= Santos Drill Rig Noise Assessment, prepared by Heggies (now SLR)

= Advice on Lake Goran Flood Levels, prepared by RPS Aquaterra.
1.3 Structure of REF

This REF comprises the following:

= Section 1 introduces the proposal and provides an overview of the REF.

= Section 2 provides an overview of the site, locality and key site features.

= Section 3 provides a detailed description of the activities to be undertaken as part of the proposal.
= Section 4 discusses the relevant planning legislation associated with the proposal.

= Section 5 considers the likely environmental impacts of the proposal and proposed mitigation measures
to ensure these impacts are appropriately managed.

= Section 6 concludes the REF.
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2.0 Site Description and Context
2.1 Location and description

The site is located within Petroleum Exploration Licence (PEL) 1. PEL 1 is located within the Gunnedah
region. It overlays three local government areas: Narrabri, Gunnedah and Liverpool Plains. The proposed
activities are located solely within the Gunnedah LGA (refer Figure 2-1 and Figure 2-2). The region has been
used extensively for agricultural activities since the 1830s. Agricultural activities include mixed farming of
sheep, cattle and grain crops with a gradually larger reliance on cattle.

The proposed works are to be undertaken at the property known as “Boenery Park”. Boenery Park is located
at 1349 Voca Road, Curlewis which is approximately 17km to the south west of the township of Curlewis.
Curlewis is located approximately 15km to the south of Gunnedah and approximately 25km to the north west
of Breeza (Figure 2-3).

The proposed core hole, identified as Goran South 1, is located within the north western corner of Lot 28 in
DP 755500 (refer Figure 2-4). Lot 28 comprises an area of approximately 64ha. Part of the access tracks to
be utilised on the property are “paper roads” which the landowner is in the process of purchasing. The
purchase of these roads is expected to be finalised prior to operations commencing.

References to “the site” throughout this REF include both the well lease and access track.
There are no structures located within the subject lots.

The coordinates of the Goran South 1 core hole are detailed in the following table.

Table 2-1 Coordinates (GDA94) for Goran South 1
Name Latitude Longitude

Goran South 1 -31° 12" 47.16" 150° 7' 47.2404"

As shown in Plates 2-1 to 2-9, the core hole is located within a part of the Boenery Park property that is
currently used for grazing. It is surrounded by other grazing and cropping lands. Lake Goran (also known as
Lake Goran) lies approximately 1.5km to the southeast of the proposed well lease (based on high water level
of lake). The well lease is devoid of any trees and does not contain any structures. It is in poor condition and
currently provides limited ecological function.

2.2 Topography

The Breeza topographic map (89352N) shows the project area to be on flat to gently undulating land, within
1.5km of the high water mark of Lake Goran. Slopes are generally 0-3% with local relief at <3m, as shown in
Figure 2-5.
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The following photographs illustrate subject site.

il

Plate 2-1 View west along route of proposed access Plate 2-2 View south along route of proposed
track to well lease access track

Plate 2-3 View east along proposed access track from Plate 2-4 View south across propoed well lease

well lease

Plate 2-5 View north across proposed well lease Plate 2-6 View east along route of proposed
access track
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Plate 2-7 View east across proposed well lease
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2.3 Flora and Fauna

2.3.1 Flora

The subject site (i.e. the well lease and proposed access track) is comprised of grazed grasslands and is
highly disturbed due to historical land management practices. RPS has undertaken an Ecological
Assessment for the site and surrounds, which included a desktop assessment and a pre-clearance
assessment of the proposed lease area and tracks. A copy of this report is included at Appendix A.

The study area for the assessment was limited to the area surrounding the proposed well lease and the
proposed access tracks. The majority of the study area is comprised of grazing land, and is largely cleared of
native vegetation communities.

Three vegetation communities were observed within the study area, including:
= Grazed Grasslands within the well lease;
= Weeping Myall (Acacia pendula) Woodland adjacent the proposed access track; and

= White Box (Eucalyptus albens) — Yellow Box (E. melanophloia) Woodland adjacent the existing access
track.

While the proposed well lease is located within highly disturbed grazing land, vegetation adjacent to the
proposed access track comprises Acacia and Eucalypt Woodland communities. The latter two communities
are listed as threatened ecological communities under both the EPBC Act and TSC Act. The lease area is
devoid of canopy and shrub species due to the current land management practices and no threatened flora
species listed under the TSC Act and/or EPBC Act were identified as occurring within the well lease or
access tracks.

Two Class 4 noxious weeds, Prickly Pear and African Boxthorn, were recorded in the study area during the
pre-clearance survey. Additionally, Noogoora Burr is known to occur on the property.

2.3.2 Fauna

The study area includes areas of Eucalypt and Acacia woodland, primarily located adjacent to the existing
and proposed access tracks. Additionally, stands of Acacia woodland occur throughout the study area.
Mature eucalypts with hollows are common within this habitat type, and provide a breeding habitat for
numerous native birds and mammals. This habitat type also provides foraging opportunities for a range of
birds, mammals and reptiles. A range of birds were observed utilising this habitat, including Torresian Crow
(Corvus orru), Australasian Pipit (Anthus novaeseelandiae), Apostle Bird (Struthidea cinerea), Galah
(Eolophus roseicapilla), Laughing Kookaburra (Dacelo novaeguineae), White-Winged Chough (Corcorax
melanorhamphos) and Red-Rumped Parrot (Psephotus haematonotus) as well as a Frill-neck Lizard
(Chlamydosaurus kingii). Additionally, Koala (Phascolarctos cinereus) scat was observed under White Box
and Bimble Box across the study area.

The study area is dominated by grassy grazing paddocks that have been historically cleared to facilitate the
current land use. These areas are heavily grazed, and comprise of native and introduced grasses. While no
canopy vegetation occurs in this area, it is considered to provide foraging resources for a range of species,
including birds, macropods and reptiles. Fauna observed in this area was limited to generalist bird species
such as Torresian Crow, Australian Magpie (Cracticus tibicen), and White-faced Heron (Egretta
novaehollandiae).
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Lake Goran to the south of the site is highly ephemeral and when at capacity, is considered to provide a
range of habitat resources, including breeding habitat for a variety of amphibians, reptiles and birds. This
area also provides potential habitat for an array of migratory species and water birds. It is likely that species
utilising Lake Goran may occasionally utilise the study area for foraging purposes.

The study area is largely isolated from tracts of remnant vegetation, however scattered stands of vegetation
provide stepping stone connectivity to Goran State Forest.

2.4 Water Resources

2.4.1 Surface Water

The permit PEL 1 overlies the Namoi catchment management area. The Namoi Catchment in northwest
NSW is bounded by the Great Dividing Range in the east, the Liverpool Ranges and Warrumbungle Ranges
in the south, and the Nandewar Ranges and Mt. Kaputar to the north. Major tributaries of the Namoi River
include Coxs Creek and the Mooki, Peel, Cockburn, Manilla, and Macdonald Rivers, all of which join the
Namoi upstream of Boggabri (Figure 2-6). Stretching from Woolbrook in the east to Walgett on the western
boundary the catchment is over 350 kilometres long (NCMA 2011).

The subject site is located in the Goran sub-catchment. Goran sub-catchment comprises an area of 590km?
with elevations ranging from 680m on Coolanbilla Mountain to 300m within Lake Goran. Landscapes within
this sub-catchment range from floodplains to broad gentle inclined foot slopes. The significant feature of this
area is Lake Goran which is a wetland located in centre of the sub-catchment, covering an area of
approximately 8,200ha when full. Yarraman Creek, Hut Gully and Coomoo Coomoo Creek drain into Lake
Goran which then drains via Native Dog Gully into the Mooki River near Breeza. Lake Goran is largely an
inland drainage feature and surface water does not leave the area except during flooding or above average
periods of rainfall when lake levels exceed its nominal “full level” at 296.4m AHD (this is some 0.15m below
the elevation of the proposed drill platform). Further information is outlined in Appendix E.

The issues within the sub-catchment include flooding, soil erosion, high watertables and salinity hazard in
some areas.

2.4.2 Groundwater

There are a total of 700 licence holders in the Namoi Catchment. The groundwater sources include all water
contained in the unconsolidated alluvial sediment aquifers associated with the Namoi River and its
tributaries.

The main aquifers in the area of the proposed core hole are associated with both the shallow alluvium and
those occurring in the underlying basement rock units.

The Gunnedah Basin is divided into Groundwater Management Areas (GMASs), which each correspond to a
different hydrogeological system. The well lease is within the Gunnedah Basin GMA (GMAG604).

The target CSG bearing formations for this proposal are the Permian coals of the Black Jack Group
(Hoskissons Coal). Other bores completed within the Black Jack Group have water levels between 10 and
16m below ground level. The aquifers of the Black Jack Group are low yielding with two bores indicating a
yield of approximately 1 litre per second.

There are three licensed bores and three registered piezometers within a 3km radius of the proposed well
lease. The most dominant groundwater use in the area is for domestic and stock water.
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2.5 Heritage

25.1 Aboriginal heritage

An Aboriginal Heritage Due Diligence Report has been prepared over the site by RPS (Appendix C). As part
of the due diligence investigation, RPS undertook a desktop review of the environmental and archaeological
contexts of the site, including an analysis of the landscape surrounding the site, a review of prior
archaeological investigations and a search of the Office of Environment and Heritage’s (OEH) Aboriginal
Heritage Information Management System (AHIMS) database. That search showed a total of 19 previously
recorded sites within 10km of the proposed well lease. The most common site identified was
scarred/modified trees.

A site inspection by RPS and a Santos Cultural Heritage Officer was also conducted on 23 August 2011.
Given that there were no mature trees, no stone outcropping, no overhangs or rocky shelters, no sandstone
nor any other discernible landform feature or environmental resource suitable for Aboriginal exploitation or
occupation, the report concluded that it is highly unlikely that the proposed core hole would have any ability
to harm Aboriginal cultural heritage or material items. The archaeological field survey identified no Aboriginal
material at risk of impact from the proposed works.

An area exceeding the core hole footprint was assessed for the purposes of due diligence and included
areas likely to undergo modification during drilling works, proposed access routes to the drill locations and
turning circles for vehicles. The proposed core hole was not situated close to known cultural heritage sites.
There was no evidence of any Aboriginal artefacts at the core hole location or along the proposed core hole
access track; therefore it is considered that there is no impediment for work for the proposed drilling
programme to proceed at the proposed core hole locations investigated in this report.

The proposed core hole was positioned in a highly modified landform. As such, any core hole works
undertaken in this location meets the low impact activity criteria under the National Parks and Wildlife
Service NSW 2009 and described in Section 7.5 of the NSW Department of Environment, Climate Change
and Water (DECCW) 2010 Due Diligence Code of Practice for the protection of Aboriginal Objects in NSW.

No Aboriginal or European Cultural Heritage sites were identified at the core hole location inspected during
the course of the archaeological survey. As such no archaeological constraints apply to the proposed drilling
within the bounds of the drilling footprints at the core hole location.

As a result of the desktop study and site inspection, it was concluded that there were no archaeological
constraints to the drilling of the core hole.

25.2 Other heritage
As stated above, no European cultural heritage sites were identified during the site inspection.

There are no items of heritage significance listed as occurring on the subject site in either the Gunnedah LEP
1998 or on the NSW State Heritage Register. A number of items of local and State heritage significance
were recorded as occurring within the Gunnedah Local Government Area, however these are not located in
close proximity to the subject site.

Four sites within the Gunnedah LGA are listed on the Commonwealth Register of National Estate, however
none of these are on the subject site.
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Figure 2-8 Stratigraphy of the Gunnedah Basin

A major period of uplift and erosion during the Late Triassic ended Gunnedah Basin deposition. Deposition
of the Surat Basin sequence commenced during the Early Jurassic, preceded by lava flows, pyroclastics with
intercalated claystones of the Garrawilla Volcanics (Nandewar Range). During the Tertiary period of
tectonism, the Liverpool Ranges were formed by massive extrusions of basalts.

In the Triassic period, deposition of these alluvials continued forming beds of sandstones and mudstones.
These outcrop in a belt which runs parallel to the Mooki and Goondiwindi fault regions, forming a non-marine
wedge that was derived partly from the New England Tablelands.

Volcanic activity in the late Triassic or early Jurassic periods caused the eruption of basalts in the Mullaley
district between Gunnedah and Coonabarabran. During the Tertiary period of tectonism, the Liverpool
Ranges were formed by massive extrusions of basalts representing the last major depositional episode in
PEL 1.

The present landscape is dominated by Quaternary sediments in the form of alluvial fans and outwash
slopes that resemble the larger fans of the adjacent Darling Riverine Plains Bioregion to the west but are
composed of coarser sediment and fan out at slightly steeper angles. The relative distribution of sediment
from basalt or sandstone has a major impact on soil quality and vegetation.
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3.0 Project Description
3.1 Introduction

Santos proposes to undertake drilling activities to assess the coal seam gas potential of the Gunnedah Basin
in PEL 1, which are the subject of this REF.

The proposed activity is to conduct drilling at the Goran South 1 location to obtain information on coal
depths, seam thickness, continuity and permeability. Coal seams of a particular interest will be cored for gas
composition testing. Drill stem testing (DST) or equivalent downhole evaluation is also planned to be
undertaken on coal seams to collect pressure and permeability information.

In summary, the process involves:

= preparation of lease access tracks utilising existing access tracks with minor improvements and
construction of new track;

= preparation of a level drill pad (also referred to as “well lease area”);
= placement of a drilling rig and ancillary equipment at the well lease;
= drilling of the core hole;

= collection and analysis of drill core;

= conduct well testing and wireline logging (as required);

= plugging and abandonment of the well including suspension of steel casing over mineable coal seams (as
required);

= removal of equipment and imported materials and the rehabilitation of the site; and

= rehabilitation of the site in line with legislative and landholder requirements.

Due to the type of drilling activity proposed, associated water from the targeted coal seams is not anticipated
to be lifted.

Santos has negotiated an access, compensation and rehabilitation agreement with the affected landowner in
respect to land access, compensation and rehabilitation. A scouting survey has been undertaken in
consultation with the relevant landholder prior to drilling taking place to locate the site with an emphasis on
minimisation of impacts on the environment and property operations.

3.2 Site Preparation and Equipment

Various works will be required in order to prepare the site for the proposed drilling, including preparation of
the well lease, access track improvements and construction as well as positioning the drill rig and associated
temporary buildings and equipment on the site. The major equipment used on site will be a drilling rig and
associated temporary buildings. These works are summarised further in this section. Figure 3-1 and Figure
3-3 illustrate the proposed site layout for the well lease and access tracks.
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Figure 3-3 Goran South 1 Site Layout — Site Plan

During site preparation, there will be some soil disturbance as a level drill pad will need to be constructed at
the well lease. Associated lined drilling sumps and a flare pit will also be constructed on site.

The area to be disturbed for drilling activity is outlined in Table 3-1.
Table 3-1 Areas of disturbance & cut and fill for well leases & access track

Well Lease Area Level

Cut and fill will be required to establish a

75m x 76m with an overall area of pad level at approximately RL 298.20m

Goran South 1

. . 2
disturbance of approximately 5,700m-. AHD
New track 5m wide, approximately 1500m Following existing site levels, with some
Access Track ’
long = 7,500m’. filling and piping required in isolated
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=  Website www.santos.com/gunnedah — information includes factsheets, newsletters and presentations,
frequently asked questions, photographs of sites and equipment, materials safety data sheets for
chemicals used, upcoming events, industry terminology and a link to the Namoi Catchment Water Study
website.

= Gunnedah regional office — 88 Marquis Street, Gunnedah.

To ensure that the community was aware of the proposed activities within the area, the following consultation
activities were undertaken:

= Community consultation sessions (public meetings) were run at Spring Ridge on Tuesday 23 March and
Gunnedah on Wednesday 24 March 2010. Both ran from 2-8pm. In the afternoon, team members (drilling
engineer, geologist, hydrologist) engaged with landholders in one-on-one conversations. In the evening,
pilot-focused presentations on geology, drilling and water handling were given in a facilitated session. The
sessions were advertised in local papers (2 weeks prior to event), in the March edition of the newsletter
(sent to 5,000 recipients) and by email. Approximately 70 people attended the session held in Spring
Ridge.

= In addition to the sessions early last year, eight Ask Santos Community consultation sessions have been
held late last year and early this year as outlined in the table below. The presentations used at each of
these sessions are available on Santos’ website at www.santos.com/gunnedah.

PR108963; Rev 0, October 2011 Page 34



Review of Environmental Factors
RPS Goran South 1 Core Hole — PEL 1, Gunnedah Basin

40 Regulatory Context

There is a range of legislation applicable to the proposed activities which are addressed below.
4.1 Petroleum (Onshore) Act

The Petroleum (Onshore) Act 1991 (NSW) (Petroleum Act) regulates the onshore exploration for and
production of petroleum. Under the Petroleum Act, petroleum means:

(a) any naturally occurring hydrocarbon, whether in a gaseous, liquid or solid state, or
(b) any naturally occurring mixture of hydrocarbons, whether in a gaseous, liquid or solid state, or

(c) any naturally occurring mixture of one or more hydrocarbons, whether in a gaseous, liquid or solid
state, and one or more of the following, that is to say, hydrogen sulphide, nitrogen, helium, carbon
dioxide and water,

and includes any substance referred to in paragraph (a), (b) or (c) that has been returned to a natural
reservoir, but does not include coal or oil shale or any substance prescribed to be a mineral for the
purposes of the Mining Act 1992.

The holder of an exploration licence has the right to prospect for petroleum on the land comprised in the
licence. The proposed activities will be undertaken within the area of PEL 1 granted under the Petroleum
Act. PEL 1 indicates categories of works that are permissible as follows:

Category 1

= Geological mapping

= Rock sampling (by hand held equipment)

= All reconnaissance drilling other than petroleum exploration holes

= Geophysical surveys other than seismic

= Airborne surveys

Category 2

= Access tracks or line clearing involving formed construction or significant native vegetation disturbance

Category 3

= Petroleum exploration holes

= Seismic surveys

The proposed activities fall under Category 3. Under Condition 1 of PEL 1, Category 3 activities require
notification to the Department of Primary Industries, submission of a Review of Environmental Factors (REF)

under Part 5 of the EP&A Act and approval of the Assistant Director, Environment of the Department of
Primary Industries. This REF is being submitted in accordance with Condition 1 of PEL 1.
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4.2 Environmental Planning & Assessment Act

421 Overview

The Environmental Planning and Assessment Act 1979 (NSW) (EP& A Act) regulates development carried
out in New South Wales. The carrying out of development is regulated under either Part 4 or Part 5 of the
EP&A Act.

Development is required to be assessed under Part 5 of the EP&A Act if the relevant environmental planning
instruments provide that the development does not require consent or is not exempt development and the
development is either carried out by a determining authority or requires the approval of a determining
authority.

The proposed activities fall within the local government area (LGA) of Gunnedah Shire. The subject site is
zoned 1(a) Rural (Agricultural Protection) under the Gunnedah Local Environmental Plan 1998 (NSW)
(Gunnedah LEP). The proposed activities are permissible with development consent under the Gunnedah
LEP. However, State Environmental Planning Policy (Mining, Petroleum Production and Extractive
Industries) 2007 (NSW) (Mining SEPP) applies to the activities. The Mining SEPP aims "to provide for the
proper management and development of mineral, petroleum and extractive material resources for the social
and economic welfare of [New South Wales]". Clause 6 of the Mining SEPP provides that development for
the purposes of petroleum exploration may be carried out without development consent. Clause 6 applies
despite the provisions of the Gunnedah LEP. This has the effect that the proposed activities are required to
be assessed under Part 5 of the EP&A Act.

A determining authority, for the purposes of this activity, is defined in Part 5 to include a public authority
whose approval is required before an activity may be carried out. The Assistant Director, Environment of the
Department of Primary Industries and the New South Wales Office of Water will be determining authorities
for the purposes of Part 5 of the EP&A Act because their approval is required for the proposed development
under the legislation administered by these determining authorities.

422 Determining Authorities and the REF

Under Part 5 of the EP&A Act, a determining authority is required to examine and take into account to the
fullest extent possible all matters affecting or likely to affect the environment by reason of the proposed
activity.

Additionally, clause 228 of the Environmental Planning and Assessment Regulation 2000 (NSW) sets out the
factors that must be taken into account concerning the impact of an activity on the environment.

The determining authorities are required to consider whether the proposed activity is likely to significantly
affect the environment or threatened species, populations or ecological communities, or their habitats to
determine whether an EIS or SIS is required. In deciding whether there is likely to be a significant effect on
threatened species, populations or ecological communities or their habitats, section 5A of the EP&A Act
requires the following factors to be taken into account (the "seven part" test of significance):

(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed at
risk of extinction,

(b) in the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable local
population of the species is likely to be placed at risk of extinction,
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(c) inthe case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

() is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction,

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed,
and

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as a result of the proposed action, and

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality,

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly),

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan,

(g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in
the operation of, or increase the impact of, a key threatening process.

This REF has been prepared to assist the determining authorities in meeting their obligations under the
EP&A Act. This REF concludes that the proposed core hole activities are not likely to significantly affect the
environment or threatened species, populations or ecological communities or their habitats.

4.2.3 Gunnedah Local Environmental Plan 1998

The site of the proposed core hole activities is zoned 1(a) Rural (Agricultural Protection) under the Gunnedah
LEP. As stated above, the effect of the Mining SEPP is to require the proposed development to be assessed
under Part 5 of the EP&A Act. However, consideration has been given to the nature and objectives of the
1(a) Rural (Agricultural Protection) zone. The objectives of zone 1(a) Rural (Agricultural Protection) are:

(a) to protect the use and efficiency of prime agricultural land while permitting appropriate development
subject to suitable subdivision controls,

(b) to permit other forms of development which are ancillary to rural land uses or that, as a result of their
nature, require siting outside the urban area,

(c) to avoid further fragmentation and alienation of useable rural land,

(d) to retain the low density nature of settlement within the rural areas and ensure that any future
development does not create unreasonable demands on the existing infrastructure or available services,

(e) to provide for the requirements of the rural community,
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(f) to maintain safety and convenience along main roads by discouraging uses that are likely to generate
traffic volumes which disrupt traffic flow,

(g) to ensure that the existing level of scenic amenity is maintained by requiring development to have
regard for significant ridgelines and hilltops.

The proposed development of the core hole is not expected to impact on the use and efficiency of prime
agricultural land or fragment usable rural land and is considered generally consistent with the objectives of
the zone.

4.2.4 State Environmental Planning Policy No. 44 — Koala Habitat Protection

State Environmental Planning Policy No. 44 — Koala Habitat Protection (SEPP 44) aims "to encourage the
proper conservation and management of areas of natural vegetation that provide habitat for koalas to ensure
a permanent free-living population over their present range and reverse the current trend of koala population
decline".

Schedule 1 of SEPP 44, which lists the LGAs to which SEPP 44 applies, includes the Gunnedah LGA.
SEPP 44 applies to local councils determining development applications under Part 4 of the EP&A Act.
Although SEPP 44 does not apply in relation to the assessment of development under Part 5 of the EP&A
Act, it has been considered in the preparation of this REF.

SEPP 44 requires that before granting development consent under Part 4 of the EP&A Act for development
on land over 1 hectare in area, a consent authority must form a view as to whether the land is "potential™ and
"core" koala habitat. Potential koala habitat is defined as:

areas of native vegetation where the trees of the types listed in Schedule 2 constitute at least 15% of
the total number of trees in the upper or lower strata of the tree component.

Core koala habitat is defined as:

an area of land with a resident population of koalas, evidenced by attributes such as breeding
females (that is, females with young) and recent sightings of and historical records of a population.

Where core koala habitat is found to occur, SEPP 44 requires that a koala plan of management be prepared
for the site.

RPS undertook field surveys across the site as part of an ecological assessment (refer to Appendix A). No
Koala food tree species were found to be present on the well lease or location of new track. Therefore, the
site is not considered to be potential or core Koala habitat. SEPP 44 would therefore not prevent the consent
authority from determining a development application on the land and a site-specific koala plan of
management is not required.

4.3 Environmental Protection and Biodiversity Conservation Act

The Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) provides that a
person proposing to take an action that the person thinks may be a "controlled action" must refer the
proposal to the Minister for Sustainability, Environment, Water, Population and Communities (Minister). A
"controlled action" is an action that:

= will have or is likely to have a significant impact on

» World heritage areas
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» National heritage places

» Ramsar wetlands of international importance

» Commonwealth listed threatened species and communities
» Commonwealth listed migratory species

» Commonwealth marine areas

» The environment on Commonwealth land

» Great Barrier Reef Marine Park;

= Is undertaken by the Commonwealth and will have or is likely to have a significant impact on the
environment;

= Is undertaken by any person on Commonwealth land and will have or is likely to have a significant impact
on the environment; or

= |s a nuclear action.

These are referred to as "matters of national environmental significance" (MNES). The EPBC Act sets out
the process for identifying and listing the MNES including listed threatened species and listed migratory
species.

If the Minister decides that the proposed action is a controlled action, then the approval of the Minister is
required under the EPBC Act.

A person proposing to take an action that the person thinks is not a controlled action may refer the proposal
to the Minister for the Minister's decision whether or not the action is a controlled action. The proposed core
hole and associated activities are not expected to have, or be likely to have, a significant impact on MNES
including, in particular, listed threatened species or listed migratory species under the EPBC Act. A referral to
the Minister under the EPBC Act is therefore not required.

4.4 Threatened Species Conservation Act

The objects of the Threatened Species Conservation 1995 (NSW) (TSC Act) include:
= To conserve biological diversity and promote ecologically sustainable development;

= Prevent the extinction and promote the recovery of threatened species, populations and ecological
communities;

= To protect the critical habitat of those threatened species, populations and ecological communities that
are endangered; and

= To ensure that the impact of any action affecting threatened species, populations and ecological
communities preventing the extinction and promoting the recovery of threatened species, populations and
ecological communities is properly assessed.

The TSC Act provides the procedure for the listing of threatened species, populations and ecological
communities and key threatening processes in New South Wales and the preparation and implementation of
recovery plans and threat abatement plans.

The TSC Act also provides the mechanism for applying for and obtaining licences to take actions which will
or is likely to result in harm to any animal that is a threatened species, population or ecological community,
the picking of any plant which is part of a threatened species, population or ecological community, damage to
critical habitat or damage to habitat of a threatened species, population or ecological community where such
actions require a licence to be obtained.
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TSC Act and EPBC Act listed communities occur across the property, White Box - Yellow Box - Blakely's
Red Gum Woodland and Derived Native Grasslands, and Weeping Myall Woodland. However, the proposed
well lease has been located within an area that is not commensurate with either community. No threatened
flora or fauna species were located on the well lease or access tracks. The potential direct and indirect
impacts that may be associated with the proposal are considered to be minimal. A range of mitigation and
management measures have been identified, to minimise potential indirect ecological impacts. No significant
impact on the White Box - Yellow Box - Blakely's Red Gum Woodland or Weeping Myall Woodland will occur
as a result of the proposed activity.

4.5 National Parks and Wildlife Act
Threatened Species

Part 8A of the National Parks and Wildlife Act 1974 (NPW Act) regulates the undertaking of activities which
may impact on threatened species, populations and ecological communities listed under the TSC Act and
their habitats. The NPW Act provides that a person must not harm any animal that is a threatened species,
population or ecological community, pick any plant which is part of a threatened species, population or
ecological community, damage any critical habitat or damage any habitat of a threatened species, population
or ecological community without a licence being obtained under the NPW Act or TSC Act or unless another
exception applies.

The NPW Act provides that these requirements do not apply if the action was essential for the carrying out of
an activity in accordance with an approval of a determining authority under Part 5 of the EP&A Act where the
determining authority has complied with Part 5.

Aboriginal Cultural Heritage
The NPW Act conserves places, objects and features of significance to Aboriginal people.

It is an offence under the NPW Act to:

= harm or desecrate an object that the person knows is an Aboriginal object except in accordance with an
Aboriginal heritage impact permit;

= harm or desecrate Aboriginal objects and Aboriginal places except in accordance with an Aboriginal
heritage impact permit or where the person can show they exercised due diligence to reasonably
determine that no Aboriginal object would be harmed;

An Aboriginal Heritage Due Diligence Report has been prepared by RPS (Appendix C). As part of the due
diligence investigation, RPS undertook a desktop review of the environmental and archaeological contexts of
the project area, including an analysis of the landscape surrounding the project area, a review of prior
archaeological investigations and a search of the OEH’s AHIMS database. That search showed a total of 19
previously recorded sites within 10km of the proposed core hole location. The most common site identified
was scarred/modified trees. A site inspection was also conducted. As a result of the desktop study and site
inspection, it was concluded that there were no archaeological constraints to the drilling of the core hole.

4.6 Native Vegetation Act

The Native Vegetation Act 2003 (NV Act) sets a framework for:
= Encouragement of revegetation and rehabilitation of land with appropriate native vegetation;

= Providing incentives for landholders to undertake management of native vegetation on their properties;
and

= An end to broad scale clearing, unless it improves or maintains the environment.
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The NV Act provides three categories of native vegetation including regrowth, protected regrowth and
remnant vegetation with clear definitions.

The NV Act provides greater flexibility and incentives for landholders to manage native vegetation
sustainably. The Act gives effect to the Government's commitment to ending broad scale clearing unless it
improves or maintains environmental outcomes.

Under section 25(h), the NV Act does not apply to any clearing that is part of an activity carried out in
accordance with an approval from a determining authority within the meaning of Part 5 of the EP&A Act
where the determining authority has complied with Part 5. Under section 25(m), the NV Act does not apply
to any clearing authorised under the Petroleum (Onshore) Act 1991 (NSW).

4.7 Protection of the Environment Operations Act

The primary objective of the Protection of the Environment Operations Act 1997 (NSW) (POEO Act) is to
"protect, restore and enhance the quality of the environment in New South Wales, having regard to the need
to maintain ecologically sustainable development". The POEO Act requires entities intending on carrying out
an activity declared to be a "scheduled activity" under schedule 1 to hold an environmental protection licence
(EPL) and comply with the conditions set out in the EPL.

The proposed activities are not a scheduled activity and an EPL is not required.
4.8 Heritage Act

The main objective of the Heritage Act 1977 (NSW) (Heritage Act) is to encourage the conservation of the
heritage of New South Wales. It prevents impacts on "relics", which are defined as:

any deposit, artefact, object or material evidence that:

(a) relates to the settlement of the area that comprises New South Wales, not being Aboriginal
settlement, and

(b) is of State or local heritage significance.

Under the Heritage Act, it is an offence to "disturb or excavate any land knowing or having reasonable cause
to suspect that the disturbance or excavation will or is likely to result in a relic being discovered, exposed,
moved, damaged or destroyed unless the disturbance or excavation is carried out in accordance with an
excavation permit”. The proposed activities have been located to reduce the risk of impacting upon relics.
There are no items of heritage significance listed as occurring on the subject site in either the Gunnedah LEP
1998 or on the NSW State Heritage Register. A number of items of local and State heritage significance
were recorded as occurring within the Gunnedah Local Government Area, however these are not located in
close proximity to the subject site.

Four sites within the Gunnedah LGA are listed on the Commonwealth Register of National Estate, however
none of these are on the subject site.

4.9 Water Legislation
Water Act 2007 (Cth)

The Water Act 1997 (Cth) (Commonwealth Water Act) regulates the management of water resources in the
Murray-Darling Basin. One of the main objectives of the Commonwealth Water Act is to establish the
powers for the Murray-Darling Basin Authority to prepare and implement the Murray-Darling Basin Plan.
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The Murray Darling Basin Plan will establish limits on the quantities of surface water and groundwater which
can be accessed from "Basin water resources" in each of 78 "sustainable diversion limit* (SDL) areas within
the Murray Darling Basin. "Basin waster resources" includes all water resources within, or beneath the
Murray Darling Basin but does not include groundwater that forms part of the Great Artesian Basin (GAB).

Water Act 1912 (NSW)

The Water Act 1912 (Water Act) was the principal legislation for regulating access to surface water and
groundwater in NSW from 1912 to 2000. The Water Act is being phased out and replaced with the Water
Management Act 2000 (NSW) (Water Management Act). However, the Water Act still applies to some
activities in parts of NSW.

The Water Act currently applies to the drilling of wells for groundwater. Under Part 5 of the Water Act, a bore
licence will be required to be obtained from the NSW Office of Water for the sinking of the core hole.

Under Part 8 of the Water Act Approval is required for controlled works (earthworks, embankments or
levees) on a designated floodplain. Any land within the Liverpool Plains that has a slope of less than 2%
slope is designated floodplain under Section 166 of the Water Act 1912.

Water Management Act 2000 (NSW)

The Water Management Act 2000 applies in respect of groundwater resources which are regulated by water
sharing plans (WSPs). A WSP is a statutory water management instrument prepared under the Water
Management Act.

A Draft Water Sharing Plan for the NSW Murray Darling Basin Porous Rock Groundwater Sources 2011 has
been prepared but is not yet in force. The location of the proposed core hole falls within the Gunnedah-
Oxley Basin MDB Groundwater Source within the WSP. If the Draft Water Sharing Plan commences, then
approvals will be required to be considered under the Water Management Act instead of the bore licences
under the Water Act. Water licences, water use approvals and water supply work approvals under the Water
Management Act will not be required because the Water Management (General) Regulation 2004 (NSW)
provides an exemption from the requirement to obtain these licences and approvals for prospecting for
petroleum under the Petroleum (Onshore) Act 1991 in relation to water required for that purpose.
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5.0 Environmental Impacts and Mitigation
5.1 Introduction

This section of the REF addresses the potential environmental impacts associated with the proposal and any
mitigation measures required to ensure that they are appropriately managed. A number of specialist
investigations were prepared to assist in assessing these impacts, including:

= Ecological Assessment, prepared by RPS
= Noise Assessment prepared by Heggies (now SLR)
= Aboriginal Heritage Due Diligence Report, prepared by RPS

= Advice on Lake Goran Flood Levels, prepared by RPS Aquaterra

5.2 Ecology

5.2.1 Flora & Fauna
Impacts

An ecological assessment has been prepared by RPS for the subject site and is provided in Appendix A.
The findings of this report are outlined in Section 2.3 of this REF. In summary, no threatened flora or fauna
species were identified on the site, nor was the site identified as likely to provide habitat for threatened
species.

The vegetation located on the site is not representative of a federally listed Threatened Ecological
Community (TEC), state Endangered Ecological Community (EEC) or potential koala habitat, however two
listed (Federal and State) vegetation communities were found to occur in the broader study area Weeping
Myall (Acacia pendula) Woodland and White Box (Eucalyptus albens) — Yellow Box (E. melanophloia)
Woodland. These communities occur adjacent the access tracks and will not be impacted by the proposal.

A range of short-term impacts are associated with the proposed activities, including impacts arising from
vegetation removal, soil disturbances, and construction activities.

The potential impacts associated with the proposed activities are generally short-term and temporary. The
proposed core hole lease is located within an area that has been heavily disturbed by intensive grazing.
This area is in poor ecological condition and of little habitat value due to the high levels of disturbance. As
such, impacts are considered to be negligible.

An assessment of potential ecological impacts associated with the proposal has been undertaken, including:
= Threatened Species;

= Potential short-term and long-term impacts;

= Potential disturbances to Lake Goran;

= Disruption of breeding cycle, roosting and sheltering behaviour;

= Introduction and spread of weeds and feral pest species; and

= Noise.

Each of the above listed potential impacts is discussed in greater detail below.
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Threatened Species

Section 5A of the EP&A Act lists seven factors that must be taken into account in the determination of the
significance of potential impacts proposed activities on ‘threatened species, populations or ecological
communities (or their habitats)’ listed under the TSC Act. The Assessment of Significance (7-part test) is
used to determine whether activities are ‘likely’ to cause ‘a significant impact’ on threatened biota and thus
whether a Species Impact Statement (SIS) is required.

A number of threatened fauna species, five threatened flora species and two ecological communities were
identified as potentially occurring, or occurring in the broader study area, however these were not identified
as occurring on the subject site. The likely level of impact on these species and ecological communities was
assessed in Appendix C of the Ecological Assessment (Appendix A). While the assessment indicated that
no significant impact is likely for each threatened species and community, a 7-part test of significance has
been conducted for the following species and communities (Appendix D of the Ecological Assessment
(Appendix A)):

=  White Box — Yellow Box and Blakely’'s Red Gum Woodland;

= Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling
Depression, Riverina and NSW South Western Slopes Bioregions; and

= Koala.

The application of the 7-part test concluded that there is not likely to be a significant impact on the above
species or communities arising from the proposed activities.

The access track traverses an area of White Box — Yellow Box Woodland, which is considered to be suitable
Koala habitat. While the proposed activity will not result in the removal or interference of canopy trees, an
Environmental Management Plan has been prepared for the site, outlining Koala mitigation measures
(Appendix F).

Potential Short-term and Long-term Impacts

Temporary short-term impacts will be associated with the establishment and operation of the core hole.
There will be no long term impacts.

The proposed rehabilitation and revegetation of the well lease and access track will reinstate vegetation of
greater structural diversity and habitat value over the long-term in comparison to what currently occurs at the
well lease. Rehabilitation will be completed within 6 months of decommissioning.

In consideration of site rehabilitation and revegetation activities that are to occur at the core hole site once
decommissioning has occurred, it is unlikely that there will be any long-term impacts associated with the
proposed activities. Furthermore the rehabilitation and revegetation of the activity site and study area is likely
to benefit the local ecology over the long-term, particularly given the current poor ecological condition of the
site.

Potential Disturbances to Lake Goran

The proposed well lease is located approximately 1.5km from the highest water level of Lake Goran.
Construction activities have the potential to impact upon Lake Goran, due to erosion and sedimentation,
chemical spills, and runoff. An Environmental Management Plan has been prepared for the proposed works,
based on the mitigation measures outlined in this REF (Appendix F). This EMP will be complied with by all
personnel during construction and operation. This will ensure that the potential impacts on Lake Goran
associated with construction activities will be appropriately managed.
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Disruption of Breeding Cycle, Roosting and Sheltering Behaviour

The breeding cycle, roosting, sheltering and foraging behaviour for some species may potentially be
impacted by the proposed activities that utilise Lake Goran, due to additional noise, light, and vehicle traffic.

Introduction of Weeds and Feral Pest Species

The proposed activities have the potential to create favourable conditions for additional introduced weed
species within the study area, which could potentially lead to an increase of existing weed populations. This
is most likely to occur where soil disturbance is to occur.

All plant and machinery will be washed down and cleaned of any foreign soil and seed prior to being
transported onsite to prevent the potential spread of introduced weeds and pathogens.

Disturbance of surface soils along access roads/ tracks and where re-shaping/ re-levelling earthworks are
proposed to occur may encourage weed growth. Weed species, especially those listed as noxious, shall be
removed from site or controlled by means of herbicide applications to help prevent or minimise their re-
occurrence within the proposed activities footprints. Where practical these weeds shall be removed from site
or controlled by means of herbicide applications to help prevent or minimise their re-occurrence.

Noise

Noise pollution as a result of vehicles, machinery and drilling may deter native fauna from the study area.
The proposed activities could affect the migration and dispersal ability of native fauna particularly in relation
to noise and vehicular movements. The proposed activities may result in short term increased noise pollution
which has the potential to temporarily disrupt the breeding cycle and the foraging and roosting behaviour of
some native fauna species.

5.2.2 Matters of National Environmental Significance

An EPBC Act Protected Matters Search was undertaken within the Department of Sustainability,
Environment, Water, Population and Communities (SEWPaC) on-line database to generate a list of those
Matters of National Environmental Significance (MNES) from the area, which may have the potential to occur
within the subject site. This data, combined with other local knowledge and records, was utilised to assess
whether the type of activity proposed on the site will have, or is likely to have a significant impact upon a
MNES, or on the environment of Commonwealth land*.

* The site is not land owned by the Commonwealth, and hence this portion of the Act is not applicable. The
MNES and site-specific responses are listed below.

Table 5-1 Matters of National Environmental Significance

Matter of National

. A Overview
Environmental Significance

The site is not a World Heritage area, and is not in close proximity to any such

World Heritage Areas
area.

The site is not part of any RAMSAR Wetland area. Lake Goran, located
approximately 1.5km to the south of the core hole site is not a RAMSAR wetland.
However, it is listed on the Directory of Important Wetlands in Australia as a

Wetlands protected by
international treaty (the RAMSAR

convention) Seasonal/intermittent freshwater lake.
Nationally listed threatened Five threatened fauna species, six threatened flora species and two ecological
species, migratory species and communities were identified as potentially occurring, or occurring in the site locale.
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Matter of National
Environmental Significance

Overview

ecological communities A likely level of impact on these species and ecological communities was

assessed. While the assessment indicated that no significant impact is likely for
each threatened species and community, an assessment under the EPBC Act
Policy Statement 1.1 - Significant Impact Guidelines Matters of National
Environmental Significance (DEWHA, 2009) has been conducted for the following
TEC identified as occurring on site:

= White Box — Yellow Box, and Blakely’s Red Gum Woodland and Derived
Native Grasslands; and

= Weeping Myall Woodland.

The application of the assessment of significance concluded that there is not likely
to be a significant impact on the above communities arising from the proposed
activities.

All nuclear actions No type of nuclear activity is proposed for the site.

Commonwealth marine areas

The proposed activity on the site will not have a significantly adverse effect on any
Commonwealth marine area.

Mitigation Measures

All liquids (fuel, oil, cleaning agents, drilling liquids etc) will be stored appropriately and disposed of at
suitably licensed facilities.

Spill management procedures will be implemented as required.
Rubbish will be collected and removed from the site to ensure it does not enter surrounding areas.
Appropriate erosion and sediment control will be installed.

The disturbance area will be minimised to reduce unnecessary clearing and earthworks. Additionally, the
disturbance area around the lease will be appropriately fenced to ensure machinery is limited to the
designated disturbance area.

Vehicle speeds will be limited to reduce dust generation.

Where access tracks are required, they will be located along existing track routes. Additional clearing will
result in the clearing of disturbed grasslands only.

Weed management procedures will be implemented to prevent the spread of weeds both on and off site.

Where vehicles and machinery are moving between the site and weed free areas, wash down procedures
will be implemented.

Noogoora Burr, a Class 4 declared noxious weed will be appropriately controlled within the proposal
footprint and along the proposed access road and tracks prior to the construction stage.

Weed monitoring will occur throughout the construction phase, and weed removal will be carried out as
necessary.

Following drilling of the core hole and plug and abandonment, the disturbance area will be appropriately
rehabilitated to meet landholder requirements. Given that the core hole lease is currently used for
grazing, it will be re-instated to natural grassland to provide site stability.

No weed species will be used to rehabilitate the core hole site.
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5.3 Heritage

53.1 Aboriginal Heritage

Impacts

An Aboriginal Heritage Due Diligence Report has been prepared over the site by RPS (Appendix C). As part
of the due diligence investigation, RPS undertook a desktop review of the environmental and archaeological
contexts of the project area, including an analysis of the landscape surrounding the project area, a review of
prior archaeological investigations and a search of the OEH’s AHIMS database. That search showed a total
of 19 previously recorded sites within 10km of the proposed core hole location. The most common site
identified was scarred/modified trees.

A site inspection by RPS and a Santos Cultural Heritage Officer was also conducted on 23 August 2011.
Given that there were no mature trees, no stone outcropping, no overhangs or rocky shelters, no sandstone
nor any other discernible landform feature or environmental resource suitable for Aboriginal exploitation or
occupation, the report concluded that it is highly unlikely that the proposed core hole would have any ability
to harm Aboriginal cultural heritage or material items. The archaeological field survey identified no Aboriginal
material at risk of impact from the proposed works.

An area exceeding the core hole footprint was assessed for the purposes of due diligence and included
areas likely to undergo modification during drilling works, proposed access routes to the drill locations and
turning circles for vehicles. The proposed core hole was not situated close to known cultural heritage sites.
There was no evidence of any Aboriginal artefacts at the core hole location or along the proposed core hole
access track. Therefore it is considered that there is no impediment for work for the proposed drilling
programme to proceed at the proposed core hole locations investigated in this report.

The proposed core hole was positioned in a highly modified landform. As such, any core hole works
undertaken in this location meets the low impact activity criteria under the National Parks and Wildlife
Service NSW 2009 and described in Section 7.5 of the NSW DECCW 2010 Due Diligence Code of Practice
for the protection of Aboriginal Objects in NSW.

No Aboriginal or European Cultural Heritage sites were identified at the core hole location inspected during
the course of the archaeological survey. As such no archaeological constraints apply to the proposed drilling
within the bounds of the drilling footprints at the core hole location.

As a result of the desktop study and site inspection, it was concluded that there were no archaeological
constraints to the drilling of the core hole. It is considered that the potential impacts associated with
Aboriginal heritage can be appropriately managed if the mitigation measures presented below are proposed.

Mitigation Measures
To limit any potential impact on any unknown Aboriginal sites or objects the following measures are
proposed:

= All relevant Santos staff and subcontractors should be made aware of their statutory obligations for
heritage under NSW NPW Act (1974) and the NSW Heritage Act (1977), which may be implemented as a
heritage induction.

= Minimise impact to areas outside the area of operation through appropriate on-site induction of all
employees and contractors attending site.

= Vehicle access is to remain within existing tracks where possible in order to minimise potential impacts on
surrounding vegetation and reduce erosion.
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= In the event that any vegetation clearing is required to allow large machinery access to a given area, soil
disturbance shall be kept to a minimum. Subject to ecological constraints, it is preferable for vegetation to
be cut with a chain saw rather than bulldozed, and trees and bushes shall be cut at their base just above
ground level where possible.

= If works fall outside of the areas inspected for the purposes of the cultural heritage assessment or access
routes are altered those areas must be further investigated by a qualified archaeologist.

= If Aboriginal site/s are identified in the project area during works, then all works in the area should cease,
the area cordoned off and contact made with OEH Enviroline 131 555, a suitably qualified archaeologist
and the relevant Aboriginal stakeholders, so that it can be adequately assessed and managed.

= In the event that skeletal remains are uncovered, work must cease immediately in that area and the
proponent, Santos QNT Pty Ltd, will need to contact the NSW Police Coroner to determine if the material
is of Aboriginal origin. If determined to be Aboriginal, they must then contact OEH Enviroline 131 555 and
relevant Aboriginal stakeholders in order to determine an action plan for the management of the skeletal
remains prior to works re-commencing.

5.3.2 Other Cultural Heritage
Impacts
As stated above, no European cultural heritage sites were identified during the site inspection.

There are no items of heritage significance listed as occurring on the subject site in either the Gunnedah LEP
1998 or on the NSW State Heritage Register. A number of items of local and State heritage significance
were recorded as occurring within the Gunnedah Local Government Area, however these are not located in
close proximity to the subject site.

Four sites within the Gunnedah LGA are listed on the Commonwealth Register of National Estate, however
none of these are on the subject site.

It is considered that the potential impacts associated with other cultural heritage can be appropriately
managed if the mitigation measures presented below are implemented.

Mitigation Measures

It is considered highly unlikely that any items of other cultural heritage significance will be impacted by the
proposed drilling. Nonetheless, heritage items are protected by legislation in NSW. If, during the course of
development works, significant European cultural heritage material is uncovered, work should cease in that
area immediately. OEH should be notified and works only recommence when an appropriate and approved
management strategy instigated.

5.4 Groundwater
Impacts

Due to the type of activity proposed, water from the targeted coal seams is not anticipated to be lifted.
Potential impacts associated with drilling and well installation are the result of improper drilling, well
installation or borehole abandonment. The primary risks include;

(1) Creating an artificial connection between water-bearing formations that bypasses aquitards or
aquicludes; and

(2)  Loss of drilling fluid into the formation (resulting in degradation of water quality).
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