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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 titleholders to assess the environmental impact of the proposed Vertical
Seismic Profiling (VSP) and ancillary activities at a property located on Upper Dartbrook Road, Scone in the
Gunnedah Basin. The purpose of the proposal is to investigate the potential coal seam gas resource within
Petroleum Exploration Licence No. 456 (PEL 456).

The VSP involves driving a low impact vibrating unit, known as an EnviroVibe truck, across a 1.7km source
line. The EnviroVibe truck lowers a 1m x 1m plate onto the ground surface and vibrates the ground at every
25 — 50m along the length of the line.

Utilising an existing suspended wellbore (Brawboy 2) a VSP tool will also be run into the wellbore from a
wireline truck where it will receive signals from the surface in the form of vibrations. The vibrational energy
received by the VSP will be interpreted and may assist with determining the depth of the coal in proximity of
the wellbore as well as any changes in coal depth as one would walkaway from the wellbore.

As specialist Ecological Assessment has been undertaken by RPS to assist in the preparation of this REF.

Consideration has also been given to a broader range of environmental impacts, including heritage, 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

Despite its highly disturbed condition, the VSP will be conducted within an area that is considered to be
representative of White Box - Yellow Box - Blakely's Red Gum Woodland Endangered Ecological Community
(EEC), listed under the NSW Threatened Species Conservation Act 1995 (TSC) Act. This community is not
considered to be representative of the similar Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC) Act listed Threatened Ecological Community (TEC). The ground cover of the
site is dominated by weed species, with up to 65% weed cover.

No threatened fauna or flora species listed under the TSC Act and/or EPBC Act were recorded within the
study area. Additionally, the likelihood of threatened flora and fauna species occurring in the study area is
considered to be moderate to low.

A 7-part test of significance was undertaken for the White Box-Yellow Box-Blakely's Red Gum Woodland
EEC. The 7-part test concluded that there is not likely to be a significant effect on this community arising
from the proposed activities.

The ecological report concluded that the potential direct and indirect impacts that may be associated with the
proposal are considered to be minimal.
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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

A due diligence survey of the proposed site was undertaken on 30 March 2011. This survey was conducted
by Steven Coghill, Indigenous Affairs Officer for Santos and included the proposed VSP source line. No
artefactual material was identified along the source line alignment as a result of the survey. The site
comprises pastoral land that has been highly disturbed by clearing, grazing, cropping and general
agricultural pursuits.

A search of the NSW Office of Environment and Heritage (OEH) Aboriginal Heritage Information
Management System (AHIMS) was undertaken on 1 August 2011 and found that there were no items of
cultural heritage located on the subject site or in the vicinity of the site.

There are no Commonwealth heritage items listed for Brawboy. A search of the Australian Heritage Places
Inventory (AHPI) showed 28 items listed for the Upper Hunter Local Government Area (LGA), however none
of these items are located within the vicinity of the project area.

A search of the State Heritage Inventory and Schedule 4 of the Scone Local Environmental Plan (LEP)
(1986) show that there are over 150 heritage items within the Upper Hunter LGA, however only five of those
sites are within the vicinity of project area. All of the items are listed as being of local significance. Of the five
sites listed, three are homesteads, The Cuan (9km south), The Hawthornes (6km south east) and
Thornthwaite (10km south east), whilst the remaining two items are natural heritage sites located within the
Towarri National Park (6km to the north). None of the registered heritage items are within proximity of the
site and therefore will not be affected by the proposed works.

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.

Groundwater

The proposal does not comprise any drilling as a suspended wellbore will be used. There are therefore
unlikely to be any impacts to groundwater as a result of the proposal.

Depending on hole condition, there is the potential for chemicals (mainly potassium chloride) to be utilised to
facilitate the efficient and safe conveyance of the VSP tool in line with best oilfield practice. There is therefore
a potential for groundwater contamination due to spills of fuels and chemicals at the site. Mitigation
measures have been proposed to ensure that these risks are appropriately managed.

Air
The air emissions associated with the proposal will be dust and greenhouse gases.

The dust generated by vehicle movements along the VSP source line are expected to be minimal. There will
be no clearing of access tracks required as the EnviroVibe truck can operate off road along the existing
ground cover. There will be minimal vehicle movements to and from site and minimal dust would be therefore
be generated.
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There will be minimal emissions when compared with the agricultural activities that take place throughout the
region.

Noise

Noise will be generated by the movement of the vehicle along the VSP source line during the VSP activities,
the VSP equipment itself (to be located on the vehicle) and vehicle movements to and from site over a
duration of approximately 5 days. There will also be noise associated with the wireline truck. Activities will be
confined to a 12 hour day between the hours of 6am and 6pm.

The nearest residence is approximately 1.2km from the site and is associated with the landholder’s property.
Other properties are located at 1.3km, 1.4km and 1.9km.

The noise associated with the EnviroVibe and wireline trucks will be comparable to other farm machinery and
given the short term duration and proposed hours of operation, it is unlikely to cause significant noise
disturbance to surrounding residents.

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

There are watercourses in the vicinity of the site with the closest being Dart Brook just over 500m to the
north. There are no earthworks or drilling associated with the proposed operations and therefore there is
unlikely to be impacts in terms of erosion and sedimentation.

There is potential for chemicals and fuels to come into contact with watercourses and therefore standard
mitigation measures have been identified to minimise this risk, including appropriate erosion and sediment
control.

Soils

No new track will need to be constructed as part of the proposed operations. There will be no earthworks or
drilling associated with the proposal. There will therefore be no stripping of topsoil and no soil is proposed to
be removed from site.

Some gravelling of the partially rehabilitated Brawboy 2 well lease will be undertaken to facilitate the
installation of the VSP tool down the well.

There is a very small potential risk for soil erosion to occur resulting in sediment transport to local waterways,
however this is considered unlikely on the basis that there will be no additional ground disturbance as a
result of the proposal. There is also a small potential risk of soil contamination occurring from the proposed
activities. Mitigation measures, including appropriate erosion and sediment control and waste storage and
handling, have been proposed to mitigate against this risk.

Chemical and Hazardous Substance Management

The activities will only use chemicals such as fuels, lubricants and potentially potassium chloride. 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 (NSW), Dangerous Goods (Road and Railway Transport) Act
2008 (NSW) and the Protection of the Environment Operations Act 1997 (NSW) are the main Acts that
regulate dangerous goods. These Acts would be adhered with through all operations for the proposal.
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Any spills of chemicals used during activities will be managed 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
will be removed from the site.

Contaminated Land

It is considered unlikely that previous operations on the property have resulted in contamination of the site.
Proposed operations have the potential to result in some contamination due to chemical or fuel spills,
however these are considered highly unlikely. 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

General site operations waste will be produced as part of the proposed activities. This will be managed in an
appropriate manner to avoid health risks and contamination of land and waterways.

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

The key natural resources that would be affected by the proposed activities are agricultural land resources
(see below) and fuels for the proposed operations and transportation of staff.

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.

Land Use

The subject site is part of an agricultural property. The works would take approximately 5 days and would be
undertaken during the day only between the hours of 6am and 6pm. The proposal does not require the
clearing of grazing land and therefore the land could be utilised for grazing purposes outside of these times.
The existing 20m x 20m well lease at Brawboy 2 is sufficient in size and there will not need to be disturbance
of additional land outside of this.

Under the approval for the drilling of Brawboy 2 the land will be rehabilitated within 3 years of the date of the
approval (31 March 2010). There will be no other impacts on land use associated with the proposal.

With regard to access, all vehicles will access the site from Brawboy Road, 6 km north of Brawboy, within the
Upper Hunter Shire Council Local Government Area. Access to the Brawboy 2 lease will be through the
existing gate and access road. No upgrades to this road will be required.

The EnviroVibe truck will access the property through an existing gate and track in proximity to the Brawboy
2 lease. As the EnviroVibe truck has off-road capability it may deviate from the intended trajectory within a
maximum of 20 degrees in order to avoid large objects or steep terrain. No vegetation removal is required
and no access track will need to be constructed.
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Local Community and Neighbouring Properties

The proposed activities that are the subject of this REF are temporary and will be undertaken during the day
only and activities will be restricted from 6.00am to 6.00pm.The nearest residential dwelling is approximately
1.2km away and is part of the landholder’s property. Other residences are located 1.3km, 1.4km and 1.9km
from the site, however due to the low levels of noise and temporary nature of the proposed works, impacts
are considered to be negligible.

Appropriate consultation with the landowner and broader community will be undertaken to ensure community
members are kept informed of proposed operations.

Visual Assessment
No significant impacts on the visual amenity of the area are expected from the proposal.
Cumulative Environmental Impacts

There are not expected to be any cumulative impacts associated with the proposal. It is not anticipated that
there will be any other exploratory activities occurring within the vicinity of the site. In addition, those wells
closest to the site are all either plugged and abandoned to suspended.

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 VSP 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 impact of the proposed Vertical
Seismic Profiling (VSP) and ancillary activities at a property located on Upper Dartbrook Road, Scone, in the
Gunnedah Basin. The purpose of the proposal is to investigate the potential coal seam gas resource within
Petroleum Exploration Licence No. 456 (PEL 456).

Drilling of an existing suspended well, referred to as “Brawboy 2", was finalised on 22 June 2010. This was
the subject of a Supplementary REF submitted following the plugging and abandonment of the Brawboy 1 in
2009 well due to downhole technical difficulties. The approval for the drilling of Brawboy 2 (dated 31 March
2010) requires that the well be completed and fully abandoned within 3 years of the date of the approval,
unless a development application is lodged for the conversion of the well to a production well.

In accordance with the Petroleum Exploration Licence Conditions issued for PEL 456 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 (of the Department of Trade and 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 Investigation
A specialist Ecological Assessment has been prepared by RPS to assist in the preparation of this REF.
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 recommends mitigation
measures to ensure these impacts are appropriately managed.

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

The site is located within Petroleum Exploration Licence (PEL) 456. PEL 456 is located within the Gunnedah
region and covers a number of local government areas (LGAS), including the Upper Hunter Shire LGA where
the proposed activities are located (refer Figure 2-1). The proposed VSP source line itself is shown in 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. There are
also overlapping coal and mineral tenures within PEL 456, however no coal mines are located in the
immediate vicinity of the site (Figure 2-3).

The subject site is located on an agricultural property on Upper Dartbrook Road, Scone, approximately 16km
to the north west of the township. Scone is located approximately 25km north of Muswellbrook and 8km
south of Parkville within the Upper Hunter Shire. The subject site is surrounded by agricultural land and Dart
Brook is around 0.5km away. Upper Dartbrook Road dissects the north western portion of the site creating a
narrow section of land between the road and the brook that is separated from the remainder of the site. The
property is currently used for grazing and has been historically selectively cleared.

The proposal is to be undertaken on Lot 89 in DP750914 and Lot 6 in DP237954, which comprise a
combined area of 1014ha.The Brawboy 2 well site is located within Lot 89. The VSP source line extends into
Lot 6. Brawboy 1 is located approximately 1.5km north west of Brawboy 2 and on the same property.
Brawboy 1 was plugged and abandoned in 2009.

The track, referred to as “the source line”, that will be driven by an EnviroVibe truck to carry out the VSP, is
approximately 1.7 km in length. The source line is in a straight line oriented in a north west to south east
direction. Brawboy 2 is located approximately 350 m from the north western extent of the source line. The
Ecological Assessment (Appendix A) describes the source line as being comprised of Grassy Woodland with
a scattered canopy dominated by Rough-barked Apple and ground cover that is dominated by weed species.
No shrub layer is present at the location of the source line. The Ecological Assessment found the source line
to be in poor condition.

The coordinates of the Brawboy 2 well and VSP source line are outlined in the following table.

Table 2-1 Coordinates for Brawboy 2 Well Lease & Proposed Source Line

Name Longitude Latitude
Brawboy 2 150° 38" 33.077 -31° 54” 15.605’
VSP Source Line (start) 150° 38" 26.41 -31° 54" 05.78’
VSP Source Line (end) 150° 38" 58.83 -31 °54” 53.45’
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The following photographs illustrate subject site.

& JHEN SRR d %

Plate 2-1 View north from northern extent of VSP Plate 2-2 View south from northern extent of VSP
source line source line

Plate 2-3 View west from southern extent of VSP Plate 2-4 View north west for southern extent of VSP
source line source line

Plate 2-6 View south from Brawboy 2 well Ie

Plate 2-5 View north from southern extent of VSP
source line

PR108703; Rev B/September 2011 Page 11



Review of Environmental Factors
RPS Brawboy Vertical Seismic Profile - PEL 456

2.2 Topography

The landform is comprised of rolling hills ranging between 340m AHD at the north eastern corner of Lot 6
and 600m AHD at the south eastern corner of Lot 6. Brawboy 2 and the source line is situated on a slope
which is approximately 490m AHD at the south eastern end of the line to 410m at the north western end of
the line. Contours in the vicinity are shown in Figure 2-4.

2.3 Flora and Fauna

An Ecological Assessment was undertaken over the subject site by RPS (Appendix A). It found that the site
and surrounds is representative of an Agophora and Eucalypt Grassy Woodland. The scattered canopy is
dominated by Rough-barked Apple, with Yellow Box frequently occurring. Blakely’'s Red Gum also occur
occasionally. No shrub layer is present across the survey line.

The ground cover is dominated by weed species, with up to 65% weed cover. Dominant weed species
include Saffron Thistle, Tall Fleabane, Shepherds Purse, Common Sida, Balloon Cotton Bush, and Scotch
Thistle. No declared weeds under the Noxious Weeds Act 1993 were observed on site.

Native species occurring on the site include Pitted Blue Grass, Common Bottlewashers, Stout Bamboo
Grass, Slender Rats Tail Grass, Threeawn Speargrass, Australian Bluebells and Tufted Bluebells.

Five threatened flora species listed under the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC) Act were identified as potentially occurring in the site locale (10km buffer)
and seven threatened species listed under the NSW Threatened Species Conservation Act 1995 (TSC) Act
were identified as potentially occurring in the study area. However, based on broad habitat type and species
distribution, only the endangered Tiger Orchid was considered to be possibly located in the study area as
suitable habitat occurs on the site.

Three threatened ecological communities listed under the EPBC Act were identified as potentially occurring
within the site:

= Natural Grasslands on Basalt and Fine-textured alluvial plains of northern New South Wales and
southern Queensland;

= White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native Grassland; and
= Weeping Myall Woodlands.

During physical surveys, no threatened fauna or flora species listed under the TSC Act and/or EPBC Act
were recorded on site.

In terms of habitat values, the site and adjacent areas are comprised of understory vegetation that is
dominated by exotic species, with scattered mature eucalypts occurring. Several eucalypts have hollows
ranging in size that provide breeding habitat for a number of native birds, mammals and reptiles.

The groundcover is structurally simple, but provides limited habitat for generalist species, including foraging
opportunities for native mammals, reptiles and bird.
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2.4 Water Resources

24.1 Surface Water

The permit PEL 456 overlies both the Hunter/Central Rivers and Central West catchment management
areas. The subject site is located within the Hunter-Central Rivers catchment management area and more
specifically, the Hunter River catchment.

The Hunter-Central Rivers region covers 37,000km? on the east coast of NSW, extending from Taree in the
north to Gosford and the coastal waterways of the Central Coast in the south, and from Newcastle in the east
to the Merriwa Plateau and Great Dividing Range in the west.

The Upper Hunter LGA is dissected by a number of rivers and streams running from west to east. The VSP
site falls within this area. The surface water originates predominantly in the Liverpool and Mount Royal
ranges and flow through the escarpments along well defined drainage lines.

The principal river systems are:

=  The Pages River;

= The Isis River;

=  The Hunter River; and

= The Goulburn River.

However there are a number of other major stream systems that are important water sources, including:
= Dart Brook;

= Middle Brook;

=  Wybong Creek;

=  Merriwa River;

= Krui River;

=  Moonan Brook; and

=  Stewarts Brook.

The subject site is located approximately within proximity to the south of Dart Brook and approximately 5km
north of Cuan Creek as shown on Figure 2-5.
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2.4.2 Groundwater

Groundwater in the Hunter-Central Rivers region is used for town water supply, irrigation, commercial use,
stock watering and domestic water. There are three main types of groundwater systems in the region
(HCMA, 2011):

= Local aquifers in alluvium and sand beds: This type of groundwater is found in the low lying river valleys
and coastal dune areas. Because little salt dissolves from the sediments, this groundwater is generally
fresh. These types of sediments have the ability to store large amounts of water that can be extracted
quickly. There are a number of Groundwater Dependent Ecosystems (GDE) associated with this type of
groundwater including terrestrial vegetation, wetlands and coastal sand dune systems.

= Porous rock aquifers: The deeper porous rock aquifers are found underneath most of the catchment
and can yield large volumes of groundwater. In general, however, more salt tends to dissolve from this
type of rock, making these waters saltier.

= Fractured rock aquifers: Rock fractures are found underneath most of the catchment and can yield large
volumes of groundwater. They also act as an important conduit for flow between different aquifers
providing recharge to deeper aquifers.

It is expected that groundwater at the site and surrounding areas will consist of both alluvial and hard rock
aquifers. Water from alluvium and sand beds is the most important source of groundwater in the region
because it has good water quality and is easy to extract. Groundwater from deeper porous and fractured
rock is generally saltier and tends not to be used as much for irrigation or town water supply. It has limited
use for stock watering.

There are ecosystems that rely on groundwater, all or part of the time, for existence. These include:

= land based vegetation communities and animals that rely on them;

= the base flow in rivers and their riparian vegetation;

= aguatic ecosystems that occupy caves or aquifers;

= wetlands, groundwater fed lakes and their fringing vegetation;

= native animals that directly use groundwater rather than rely on it for habitat; and

= coastal, estuarine and near shore marine plants and animals.

The extraction of water from groundwater sources and sharing between different users are now being
managed by the Department of Natural Resources through Water Sharing Plans.

25 Heritage

2.5.1 Aboriginal heritage

A due diligence survey of the proposed site was undertaken on 30 March 2011. This survey was conducted
by Steven Coghill, Indigenous Affairs Officer for Santos and included the proposed VSP source line. No
artefactual material was identified along the source line alignment as a result of the survey. The site
comprises pastoral land that has been highly disturbed by clearing, grazing, cropping and general
agricultural pursuits.
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A search of the NSW Office of Environment and Heritage (OEH) Aboriginal Heritage Information
Management System (AHIMS) was undertaken on 1 August 2011 and found that there were no items of
cultural heritage located on the subject site or in the vicinity of the site (refer Appendix B).

2.5.2 Other heritage

There are no Commonwealth heritage items listed for Brawboy. A search of the Australian Heritage Places
Inventory (AHPI) showed 28 items listed for the Upper Hunter LGA, however none of these items are located
within the vicinity of the project area.

A search of the State Heritage Inventory and Schedule 4 of the Scone Local Environmental Plan (LEP)
(1986) show that there are over 150 heritage items within the Upper Hunter LGA, however only five of those
sites are within the vicinity of project area. All of the items are listed as being of local significance. Of the five
sites listed, three are homesteads, The Cuan (9km south), The Hawthornes (6km south east) and
Thornthwaite (10km south east), whilst the remaining two items are natural heritage sites located within the
Towarri National Park (6km to the north). None of the registered heritage items are within proximity of the
site and therefore will not be affected by the proposed works.

2.6 Environmentally Sensitive Areas

The subject site is not identified as occurring within an Environmentally Sensitive Area (refer Table 2-2)
however there are National Parks and Nature Reserves located in the vicinity of the subject site, from
approximately 6km away (Figure 2-6). These include:

=  Towarri National Park: approximately 7km east of the site

= Wingen Maid Nature Reserve Spring Ridge State Forest: approximately 12km east of the site

Table 2-2 Environmentally Sensitive Areas

Is the proposal located within any of the following: Yes/No
An area reserved or dedicated under the National Parks and Wildlife Act 19747 No

Is the proposal located within land reserved or dedicated within the meaning of the Crown Lands Act 1989 for No
preservation of other environmental protection purposes?

A World Heritage Area? No
Environmental Protection Zones in environmental planning instruments? No
Lands protected under SEPP 14 — Coastal Wetlands? No
Lands protected under SEPP 26 — Littoral Rainforests? No
Land identified as wilderness under the Wilderness Act 1987 or declared as wilderness under the National Parks and No
Wildlife Act 1974?

Aquatic reserves dedicated under the Fisheries Management Act 1994? No
Wetland areas dedicated under the Ramsar Wetlands Convention? No
Land subject to a conservation agreement under the National Parks and Wildlife Act 1974? No
Land identified as State Forest under the Forestry Act 1916? No
Western Lands Lease No
Freehold or Crown Land. If Crown Land, what type? Freehold

Therefore the scheme is not located within an Environmentally Sensitive Area.
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2.7 Climate

The subject site is situated within the south-eastern section of the Brigalow Belt South bioregion, which is
located with the eastern subhumid region of NSW. The Upper Hunter LGA has a temperate climate with a
summer dominant rainfall, and annual rainfall of generally 600-800 mm per annum. Climatic conditions vary
across the LGA with generally drier conditions with increasing distance from the coast, and lower elevation
areas (UHSC, 2006).

The Bureau of Meteorology (BoM) weather station considered to be most representative of the subject
locality is Bunnan, which only provides rainfall data. Scone Airport is the closest station with temperature
statistics. The local climate is temperate with a slight dominance of summer rainfall. The average daily
maximum temperature is around 24.2°C, while the average daily minimum temperature is around 10°C
(BoM, 2011). Long-term mean annual rainfall for the locality is 633.5 mm.

As shown in Table 2-3, based on mean temperature records the warmest month is January and the coolest
months are July and August. January receives the greatest rainfall and August the least.

Table 2-3 Climate Statistics from Bunnan (rainfall) & Scone Airport (temp) BoM Weather Stations

Statistic Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean Max Temp (°C)  31.3 30.4 27.8 24.4 20.3 17.0 16.4 18.6 21.8 24.7 27.4 29.7

Mean Min Temp (°C)  16.8 16.6 13.9 9.8 6.8 4.6 35 35 6.8 9.5 13.0 15.3

Mean Rainfall (mm) 79.4 70.5 54.9 41.6 39.3 44.1 39.4 37.1 39.6 52.5 61.2 72.9
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2.8 Soils

The soils across the region vary depending on the local sediment source. In the Upper Hunter Shire the soils
are described as follows (UHSC, 2006):

=  Black earths occur on the Tertiary basalt in the west of the Shire and on basic alluvium and colluvium
between the Pages River and Kingdon Ponds;

=  The Merriwa plateau is characterised by rich dark Vertisols with a uniform profile of well structured clay
soil which is generally black, dark red or dark brown in colour. They are reasonably fertile soils and
generally do not have trace element deficiencies. The high clay content in black earths results in
considerable swelling and shrinking on wetting and drying. Volume changes are typically between 20
and 40 per cent. This does not restrict agricultural development of the soil, but can cause problems
such as foundation cracking and underground pipe displacement. Black earths show considerable
erodibility under poorly managed pasture or arable conditions even on gentle to moderate slopes;

= |In general, alluvial soils are fertile and intensively used for grazing dairy cattle or cropping under
irrigation. Erosion potential is low due to the low gradients on which the soil develops;

=  The Euchrozem group of soils occur in the central area of the Shire on the slopes to the west and east
of the New England Highway as far north as Wingen and to the east of Gundy. Euchrozems are
gradational red and red brown clay soils grading from a clay loam or light clay to medium textured clay
at depth without any sharp changes in texture. They are moderately fertile. The erodibility of such soils
is highly variable, reflecting the complexities of the underlying geology. Under pasture the soils are
considered stable but they may be subject to severe erosion when cultivated, if adequate soil
conservation measures are not employed,;

= Solodic soils are associated with the hilly and rugged land developed on the Devonian and
Carboniferous rocks in the eastern half of the Shire and on the belt of Permian, Triassic and Jurassic
rocks to the west of Kingdon Ponds. Red solodic soils occur in well drained locations, yellow solodic
soils are confined to areas where the water table is high. Solodic soils comprise of loamy A horizon
overlying a clay B horizon with a sharp change between horizons. These soils are of low fertility, with
deficiencies in nitrogen and phosphorus, and are highly susceptible to erosion when disturbed; and

= A Krasnozem Prairies Soil Complex occurs in the high rainfall areas of the Shire, including the upper
slopes of the Mount Royal Range and along the ridge of the Moobi Range to the southwest of Scone.
The Krasnozem soils are similar to the Euchrozem soils, with a more friable subsoil horizon. They are
generally fertile and of low erodibility.

29 Geology

PEL 456 is located in the southern portion of the Gunnedah Basin where Jurassic and Cretaceous Surat
Basin sediments unconformably overlie Permo Triassic Gunnedah Basin sediments as shown on Figure 2-7.
The Gunnedah Basin, covers an area of more than 15,000 sq km and is defined in structural terms as being
bounded to the east by the Hunter Mooki Thrust Fault System and the New England Fold Belt, and to the
west by the Lachlan Fold Belt onto which the Gunnedah Basin sediments gradually onlap.

Metavolcanics, meta-sediments and minor ignimbritic volcanics of the Lachlan Fold Belt form much of the
basement under the western part of western part of the Gunnedah Basin and the Rocky Glen Ridge.
Widespread Late Carboniferous and Early Permian mafic lavas were succeeded by paralic-lacustrine
environments with sediments of the Leard and Goonbri Formations deposited. This was followed by low
energy fluvial conditions in which the coal measures of the Maules Creek Formation were deposited.
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Figure 2-7 Stratigraphy of the Gunnedah Basin

September 2007, GUMNDAH 002a

An Early Permian transgression then inundated the area and deposited shallow marine para-conglomerate,
sandstone and siltstone of the Porcupine and lower Watermark Formations and culminating in the deposition
of the upper Watermark Formation marine claystone.

The Black Jack Formation was deposited in a major delta system with a dominantly northeast sediment
source from the New England region. A minor westerly provenance associated with the emergence of the
Lachlan Fold Belt is also apparent. The New England provenance of the lower Black Jack Formation resulted
in generally quartz lithic and arkosic sandstones with limited reservoir potential. The sandstones were
deposited in a lower delta plain/marginal marine environment.
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Deposition of the lower Black Jack Formation sediments was followed by an episode when marine conditions
affected the Gunnedah Basin, with the deposition of sandstones of poor to fair reservoir quality. Deposition
of the western derived quartzose sandstones was followed by very widespread coal swamp conditions
depositing the thick Hoskissons Coal seam that is readily correlated across the Basin. The thickness of the
Hoskissons Coal ranges from less than 1m in the west to more than 12m in the north and to 18m in the
south-east.

Late Permian volcanic activity and tectonism to the east resulted in renewed deposition of more lithic
sediments with an easterly provenance and consequently the upper Black Jack Formation has only limited
potential for reservoir development. A period of tectonism, uplift and erosion of variable intensity throughout
the Basin followed Late Permian deposition. The end of the Permian is marked by a major regional
unconformity.

The Digby Formation is marked by a basal conglomerate that has been derived from the New England Fold
Belt. This unit thickens towards the east and onlaps onto the older sediments and basement to the west.
Reservoir quality is generally poor due to a tight sandstone matrix. Thick near-shore marine shales of the
overlying Napperby Formation are considered a potential seal to any hydrocarbons reservoir in the Digby
Formation.

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 representing the last major
depositional episode in PEL 456.
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3.0 Project Description

3.1 Introduction

Santos proposes to undertake a Vertical Seismic Profile (VSP) to assess the subsurface coal seam
properties of PEL 456.

The VSP involves driving a low impact vibrating unit, known as an EnviroVibe truck, across a 1.7km source
line (refer Figure 2-2). The EnviroVibe Truck is approximately the size of a large four wheel drive vehicle,
with larger wheels. The EnviroVibe truck lowers a 1m x 1m plate onto the ground surface and vibrates the
ground at every 25 — 50m along the length of the line. The plate will flatten any grasses encountered and
leave a light impression in the ground.

Utilising an existing suspended wellbore (Brawboy 2) a VSP tool will be run into the wellbore from a wireline
truck where it will receive signals from the surface in the form of vibrations. The vibrational energy received
by the VSP will be interpreted and may assist with determining the depth of the coal in proximity of the
wellbore as well as any changes in coal depth as one would walkaway from the wellbore.

The source line trajectory has been oriented in a way which may assist in steering a lateral wellbore within
the target coal seam. The source line will intersect the standing wellbore as well as extend to better define
the position of the coal seams at distance from the wellbore.

In summary, the process involves:

= accessing existing well lease area Brawboy 2;

= running the VSP tool into the well using a wireline;

= mobilising the EnviroVibe truck unit to traverse the track multiple times;

= receive and process the source energy at various depths within the wellbore;

= suspending the wellbore; and

= removal of EnviroVibe truck and wireline unit.
3.2 Site Preparation & Equipment

No significant site preparation is required for the VSP operation to occur. The wellbore utilised to run the
VSP tool, Brawboy 2, is a suspended wellbore on a previously constructed lease which has had a partial
rehabilitation. The size of the partially rehabilitated lease has the ability to receive a wireline or equivalent
unit for the purposes of running the VSP tool.

The EnviroVibe truck is capable of traversing steep terrain and has the ability to steer around large objects
such as trees so therefore no clearing will be required for the source line.

3.3 Access

All vehicles will access the site from Brawboy Road, 6 km north of Brawboy, within the Upper Hunter Shire
Council Local Government Area. Access to the Brawboy 2 lease will be through the existing gate and access
road. No upgrades to this road will be required.

The EnviroVibe truck will access the property through an existing gate and track in proximity to the Brawboy
2 lease. As the EnviroVibe truck has off-road capability it may deviate from the intended trajectory within a
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maximum of 20 degrees in order to avoid large objects or steep terrain. No vegetation removal is required
and no access track will need to be constructed.

3.4 Proposed Activities

The Brawboy 2 wellbore is presently suspended and partially rehabilitated to an area approximately 20m x
20m. Prior to commencing the VSP operation, access to the wellbore will need to be re-instated and the 20m
x 20m well lease will be gravelled. The reinstatement operations will include assessing the annular and
tubing pressure on surface prior to removal of the blind flange which currently caps the wellhead. A pressure
control device, a lubricator or equivalent, may be rigged up depending on the pressure encountered. The
suspension plug will then be retrieved and the VSP tool will be run into the wellbore.

The EnviroVibe truck will initiate the source energy through low frequency vibrations at the start of the
proposed track. It will then travel along the intended trajectory vibrating the ground every 25-50 metres. As
the energy source traverses the track the VSP tool will be moved up the wellbore to gain higher resolution
data and as such may require multiple passes along the same surface track. The proposed source line
traverses some steep terrain and as there is an approximate 30 degree operation limitation of the EnviroVibe
truck certain areas along the source track will not yield any data. Once the subsurface data has been
acquired the EnviroVibe truck will leave along the same track as it entered the property. The VSP tool will be
retrieved and the wireline unit or equivalent conveyance unit will exit the Brawboy 2 lease. The Brawboy 2
wellbore will be suspended pending further activities.

Note that as the EnviroVibe truck has off-road ability there will be no track construction via the laying down of
any material, it is planned to simply drive the truck overland and operate the vibrating plate as and when
required along the route.

3.5 Duration

VSP activities are temporary and will not have any long-term impact on the visual amenity of the area. The
lease and property access will occur over a 5 day interval including rig-in, data acquisition and rig-out. This
timeframe may be longer if any delays are encountered (e.g. inclement weather).

3.6 Staff & Hours of Operation
The number of employees present on the site at any one time is expected to be up to 15.

The hours of operation during the VSP data acquisition will be on a 12-hour a day basis, with crews from
approximately 6am to 6pm each day. Personnel movements to site outside of these hours will be minimised
but may be necessary due to emergency situations or specific activities (e.g. service companies entering and
leaving site).

As this operation is of a short duration it is not proposed to provide a workers camp on the site, but workers
will be accommodated in nearby accommodation with travel to and from site as required.

3.7 Chemicals

Depending on hole condition, there is the potential for chemicals (namely Potassium Chloride — KCI) to be
utilised to facilitate the efficient and safe conveyance of the VSP tool in line with best oilfield practice. These
chemicals are typical of those generally used in oilfield activities and may include wellbore stability additives
such as, to stabilize swelling clays. The Materials Safety Data Sheet (MSDS) information for all of these
chemicals can be found on the Santos web site: http://www.santos.com/exploration-acreage/gunnedah-
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basin-gas/fact-sheets-msds.aspx. The fluids are water based (not synthetic or oil based) and recycled for
reuse as much as possible during the process.

3.8 Justification & Alternatives

Conducting a VSP in the Brawboy 2 wellbore location is a necessary step in the ongoing exploration and
evaluation of the hydrocarbon potential in PEL 456, which to date has undergone limited petroleum
exploration. The data acquired may assist in defining the nature and characteristics of coal seams at depth
and has the potential to increase the state’s reserves and revenue from gas.

There is limited exploration activity in this area of the Gunnedah Basin. Santos has undertaken coal seam
gas exploration through drilling five coreholes and one chiphole in PEL 456. The resulting assessment of the
area includes a prospective result in the Brawboy area. Future investigations will be required to further define
the coal seam gas asset and as such the location of the Brawboy VSP is in an ideal location for defining the
structural setting of the coal which has the potential for future use in the steering of a lateral wellbore in the
area. The proposed program consists of running a VSP tool, emitting surface vibrations, receiving and
recording source line information and processing the subsurface data. These operations are required to
define and identify commercially valuable reserves of coal seam gas.

In conjunction with favourable coal seam gas potential the site has been selected to avoid and/or minimise
potential ecological impacts. The well lease site has already been constructed and partially rehabilitated and
as the operation of the EnviroVibe truck occurs along a single alignment, the impacts will be isolated to an
area where no threatened fauna or flora species have been identified. Potential direct or indirect impacts
associated with the VSP operation are considered to be minimal.

3.9 Stakeholder Consultation

In early April 2011, Santos commenced community information sessions for its proposed coal seam gas
exploration program for 2011 in the Gunnedah Basin. 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.
Key stakeholder groups include:

= Landholders;

= Business;

=  Town communities;

= All levels of government;

= Utilities operators;

= Local Aboriginal Land Councils; and

= Special interest and activist groups.

Consultation aims to:
= Increase understanding of any coal seam gas activities that are to be undertaken by Santos in the area;

= Explain how the differences between petroleum exploration legislation and mining legislation in NSW
affect the activities that are to be undertaken; and

= Discuss and inform on issues that generate community interest and concern in the area.

Santos recognises that many stakeholders have an interest in more than one PEL (for example Local, State
and Federal government and their elected representatives and industry representative associations such as
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Plate 2 - Site Vegetation

4.2.2 Weeds

No declared weeds under the Noxious Weeds Act 1993 were observed on site; however environmental
weeds dominate the understorey.

4.2.3  Significant Flora Species

Using the EPBC Act Protected Matters Search Tool (Appendix A), five threatened flora species listed
under the EPBC Act were identified as potentially occurring in the study area locale (10km buffer). Seven
threatened species listed under the TSC Act were identified as potentially occurring in the study area,
based on the Murrurrundi Atlas of NSW Wildlife. The likelihood of occurrence of these flora species was
assessed based on broad habitat type and species distribution and is outlined in Table 5.1. No
threatened flora species were identified within the study area. However, one species Tiger Orchid is
considered to possibly occur in the study area, as suitable habitat exists. The remainder of threatened
flora species returned through the database search are considered to be unlikely within the VSP.

4.2.4  Threatened Ecological Communities Assessment

An assessment of the VSP against the EPBC Act Policy Statement for Box-Gum Grassy Woodland and
Derived Grassland, and Identification guidelines have been provided for the White Box - Yellow Box -
Blakely's Red Gum Woodland EEC listed under the TSC Act (NPWS 2002) was conducted, given the
presence of key indicator species within the proposed VSP line.

The vegetation occurring across the VSP is considered to be an EEC under the TSC Act, as outlined
below. It is not considered to be a TEC under the EPBC Act.

107106-2; Final Report / Rev 1 — September 2011 Page 14



EPBC Assessment

An assessment of the study area against the EPBC Act Policy Statement for Box-Gum Grassy Woodland
and Derived Grassland, outlined in Table 4.1. The study area is considered to be a White Box - Yellow
Box - Blakely's Red Gum Woodland EEC listed under the TSC Act; however it does not meet the criteria
under the EPBC Guidelines, as it does not include 12 native understorey species. Additionally, the study
area does not comprise an average of 20 or more mature tree per hectare.

Table 4.1

Assessment of the Study Area Against EPBC Act Policy Statement

Does the subject site contain or
previously have contained White Box,
Yellow Box or Blakely’s Red Gum?

Does the subject site have a
predominately native understorey?

Is the patch 0.1 ha or greater in size?

Are there 12 or more native
understorey species present (excluding
grasses)? There must be at least one
important species.

Is the patch 2ha in size or greater?

Does the patch have an average of 20
or more mature trees per hectare, or is
there natural regeneration of the
dominant overstorey eucalypts?

TSC Act Assessment

Yellow Box and Blakely’s Red Gum occur across the study area.

A predominantly native understorey is one where at least 50% of the
perennial vegetation is comprised of native species. While weed species
dominate the study area, at least 50% of the perennial vegetation is
comprised of native species such as Sporobolus creber, Common
Bottlewashers, Pitted Bluegrass, Purple Wiregrass and Threeawn
Speargras.

Yes, the patch is greater than 0.1ha in size.

No. A flora species list is included in Appendix B that indicates that there
are less than 12 native understorey species (excluding grasses) recorded
in the study area.

Yes, the patch is greater than 2ha in size.

The study area does not have an average of 20 or more mature trees per
hectare. No evidence of natural regeneration of the dominant overstorey
eucalypts was observed in the study area.

Under the TSC Act, White Box - Yellow Box - Blakely's Red Gum Woodland EEC can exist in a number of
states. Intact stands that contain diverse upper and mid-storeys and ground layers are rare. Modified

states include the following:

Areas where the main tree species are present ranging from an open woodland formation to a forest
structure, and the ground layer is predominantly composed of exotic species; and

Subject sites where the trees have been removed and only the grassy groundlayer and some herbs

remain.

Identification guidelines have been provided for this community (NPWS 2002). The vegetation in the
study area has been assessed against these guidelines in Table 4.2.
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Table 4.2

Box Gum Woodland NPWS Comment

1. The subject site is in the NSW
North Coast, New England
Tableland, Nandewar, Brigalow
Belt South, Sydney Basin, South
Eastern Highlands or NSW South
Western Slopes Bioregions.
Proceed to 2.

TSC Act Box Gum Woodland Listing Criteria

Response

1. The study area is located within the Nandewar
Bioregion.

1*. The site is outside of the above | The study area is not

N/A

bioregions. Box-Gum Woodland.
2. There are no native species in
the understorey, and the subject The study area is not N/A

site is unlikely to respond to Box Gum Woodland

assisted natural regeneration

2* The subject site is otherwise.
Proceed to 3.

The understorey, whilst dominated by weed species,
includes some native grass, herb and forb species.

3. The subject site has trees.
Proceed to 4.

N/A

3* The subject site is treeless, but
is likely to have supported White
Box, Yellow Box or Blakely’s Red
Gum prior to clearing.

The study area supports Yellow Box and Blakely’s Red
Gum.

4. White Box, Yellow Box or
Blakely’s Red Gum, or a

>, . N/A
combination of these species, are
or were present. Proceed to 5.
4* White Box, Yellow Box or .
Blakely’s Red Gum have never The study area is not N/A

Box Gum Woodland
been present.

5. The subject site is
predominantly grassy.

The study area is
Box Gum Woodland

The study area comprises a weedy understorey,
however limited native grasses are present.

5* The understorey of the subject
site is dominated by shrubs
excluding pioneer species.

The study area is not
Box Gum Woodland

N/A

As identified above, the study area is considered to be the TSC Act listed White Box - Yellow Box -
Blakely's Red Gum Woodland, as it comprises native ground covers in conjunction with White Box and

Blaekely’s Red Gum.

No other Endangered Ecological Communities listed under the TSC Act were observed within the study

area.
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4.3.1 Fauna Habitats of the Study Area

The study area is comprised of understory vegetation that is dominated by exotic species, with scattered
mature eucalypts occurring. Several eucalypts have hollows ranging in size that provide breeding habitat
for a number of native birds, mammals and reptiles.

The groundcover is structurally simple, but provides limited habitat for generalist species, including
foraging opportunities for native mammals, reptiles and birds.

4.3.2 Fauna Observations

Several bird species were recorded opportunistically adjacent to the study area, including Dusky
Woodswallow (Artamus cyanopterus), Crimson Rosella (Platycercus elegans), Red-rumped Parrot
(Psephotus haematonotus), and Restless Flycatcher (Myiagra inquieta). None of the above bird species
are listed as threatened and/or migratory under the TSC Act and/or EPBC Act.

Eucalypt trees were surveyed for the presence of Koalas and scats, however no evidence of Koala usage
was observed.

4.3.3  Significant Species

Nineteen threatened fauna species listed under the EPBC Act were identified as potentially occurring in
the study area locale (10km buffer) using the EPBC Protected Matters Search Tool (Appendix A).
Thirty-eight threatened species listed under the TSC Act were identified as potentially occurring in the
study area, based on the Murrurrundi Atlas of NSW Wildlife. The likelihood of occurrence of these species
was assessed, based on broad habitat type and species distribution, outlined in Table 5.1.

The assessment identified that the study area and adjacent woodland habitat provides suitable habitat for
several threatened species, such as Brown Treecreeper (Climacteris picumnus), Powerful Owl (Ninox
strenua), and Yellow-bellied Sheath-tail Bat (Saccolaimus flaviventris). While suitable habitat occurs for
these species in the study area, the VSP is considered to have minimal impact upon fauna habitat, as no
clearing of vegetation will be required.

An additional ten migratory species were identified as potentially occurring in the study area locale using
the EPBC Protected Matters Search Tool. The likelihood of occurrence of these species was assessed,
based on broad habitat type and species distribution, also outlined in Table 5.1. The assessment
identified that the study area provides possible habitat for three species, including Rainbow Bee-eater
(Merops ornatus). While suitable habitat occurs for these species in the study area for three species, the
VSP is considered to have minimal impact upon fauna habitat, as no clearing of vegetation will be
required.
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5.0 Environmental Impact Assessment

Those threatened flora and fauna species (listed under the TSC Act and the EPBC Act) that have been
gazetted / recorded from within the locality have been considered in this ecological assessment. EEC’s
and Endangered Populations known from the broader area have also been addressed. Each species /
community / population is considered for its potential to occur within the study area and the likely level of
impact as a result of the proposed activities. This ecological assessment deals with each species /
community / population separately and identifies the ecological parameters of significance associated
with the proposed activities.

Those species / communities that have been identified as potentially being impacted have been assessed
in Appendix C.

‘Species’ or ‘EEC / Population’ — Lists each threatened species / EEC / population known from the
vicinity of the site. The status of each threatened species under the TSC Act and EPBC Act is also
provided.

‘Habitat’ — Provides a brief account of the species / community / population and the preferred habitat
attributes required for the existence / survival of each species / community / population.

‘Likelihood of Occurrence’— Assesses the likelihood of each species / community / population to occur
within the site in terms of the aforementioned habitat description and taking into account local habitat
preferences, results of recent field investigations, data gained from various sources and previously gained
knowledge via fieldwork undertaken within other ecological assessments in the locality.

‘Potential for Impact’ — Through consideration of the likely level / significance of impacts to each species
/ community / population that would result from the proposed activities, taking into account both short and
long-term impacts, a decision has been made whether further assessment is required. This assessment
is largely based on the chance of occurrence of each species / community with due recognition to other
parameters such as home range, habitat use, connectivity etc. It also considers the scope of the
proposed activities.
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Table 5.1

Species

Common Name

TSC
Act
Status

EPBC
Act
Status

Habitat

Likelihood of
Occurrence

Likelihood of Threatened Species, Populations and Ecological Communities Occurring in the Study Area

Potential for Impact

Asterolasia sp. "Dungowan

Dungowan Starbush grows in rocky
alluvial soil along a creek bank
dominated by River Oak Casuarina

Unlikely due to

Unlikely to be affected due to the
lack of suitable habitat in the study
area and the minimal level of

Creek” Bungowan Starbush E i cunninghamiana. Recent populations Egzﬁg?ble impact resulting from the proposed
have been found growing near (100- ' VSP activities. An AoS for this
150m) major drainage lines. species is therefore not required.
Dry sclerophyll forests and woodlands of Although suitable habitat occurs in
tablelands and western slopes, growing Possible the study area, it is unlikely that this
in hollows of trees. Suitable .habitat species will be affected due to the

Cymbidium canaliculatum Tiger Orchid E - : minimal level of impact of the

occurs in the .
proposed VSP activities. An AoS for
study area. . .S
this species is therefore not
required.
Occurs in grasslands and in undulating Considered unlikely to be adversely
woodlands and open forests with an Unlikely due to affected by the proposed activities
C . . i underlying basaltic geology. highly disturbed | due to the highly disturbed nature of
Digitaria porrecta Finger Panic Grass E nature of the the study area and the low level of
study area. impact, therefore an AoS for this
species is not required.
Moist grassy areas in sclerophyll forest. Unlikely to be affected due to the
Unlikely due to lack of suitable habitat in the study
- . ) area and the minimal level of
Diuris pedunculata Small Snake Orchid E - Egzﬁg?ble impact resulting from the proposed
) VSP activities. An AoS for this
species is therefore not required.
Grassy or sclerophyll woodland in Although suitable habitat occurs in
association with many other eucalypts. . the study area, it is unlikely that this
Possible. ) :
. .. Narrow-leaved Black Suitable habitat | SPEC!eS will be affected due to the
Eucalyptus nicholii \Y - minimal level of impact of the

Peppermint

occurs in the
study area.

proposed VSP activities. An AoS for
this species is therefore not
required.
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Eucalyptus oresbia

Small-fruited Mountain
Gum

Steep slopes in wet forest at higher
altitudes.

Unlikely due to
unsuitable
habitat.

Unlikely to be affected due to the
lack of suitable habitat in the study
area and the minimal level of
impact resulting from the proposed
VSP activities. An AoS for this
species is therefore not required.

Pomaderris queenslandica

Scant Pomaderris

Moist eucalypt forest or sheltered
woodlands with a shrubby understorey,
and occasionally along creeks.

Unlikely due to
unsuitable
habitat.

Unlikely to be affected due to the
lack of suitable habitat in the study
area and the minimal level of
impact resulting from the proposed
VSP activities. An AoS for this
species is therefore not required.

Generally found in shrubby and grassy
habitats in dry to wet soil. It is known to

Suitable habitat
occurs in the

Considered unlikely to be affected
by the proposed activities due to

occur in open Eucalypt woodland and study area, the highly disturbed nature of the
grassland. however given study area and the low level of
i . the highly impact resulting from the proposed
Prasophyllum sp. Wybong A Leek-orchid CE disturbed nature | VSP activities. Therefore, an AoS
of the study for this species is not required.
area, it is
considered
unlikely.
Eucalypt open forest with grassy Considered unlikely to be affected
understory with Chloris gayana, Cirsium Unlikely due to due to the unsuitable soil type in the
Stemmacantha australis Austral Cornflower Vv vulgare, Eucalyptus tereticornis and unsuitayble soil study area and the minimal level of
Angophora floribunda on black clay soil. tvoe impact resulting from the proposed
ype. VSP activities. Therefore, an AoS
for this species is not required.
Occurs in grasslands or grassy Unlikely to be affected due to the
woodlands and is often found in damp Unlikelv due to lack of suitable habitat in the study
Thesium australe Austral Toadflax Vv sites in association with Kangaroo Grass. unsuitayble area and the minimal level of
. impact resulting from the proposed
habitat. VSP activities. An AoS for this
species is therefore not required.
Unlikely to be affected due to the
Grows in dry scrub and open forest. Unlikel lack of suitable habitat in the study
; i ydueto | areq and the minimal level of
Tylophora linearis i E Recorded from low-altitude sedimentary | nsuitable ot rosultin ! flrom th\é oosed
flats in dry Eucalypt and/or Callitris habitat. Imp ufting prop

woodlands.

VSP activities. An AoS for this
species is therefore not required.
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TSC Act and/or EPBC Act — Threatened Ecological Communities

EPBC Act - White Box-Yellow Box-Blakely’s Red EEC CE White Box Yellow Box Blakely's Red | TSC Act - The community is not considered
Gum grassy woodland and derived native Gum Woodland (commonly referred Known to occur | to be the EPBC listed
grassland to as Box-Gum Woodland) is an within the VSP. community, however it is
TSC Act - White Box Yellow Box Blakely's Red open woodland community The community | ¢onsidered to be the TSC Act
Gum Woodland (sometimes occurring as a forest is not community (Section 2.3.4).
formation) , in which the most considered to The potential impact upon this
obvious species are one or more of | e 3 TEC under | community is considered to be
the following: White Box (Eucalyptus | the EPBC Act. minimal, as the proposed
albens), Yellow Box (E. melliodora) activities will result in
and Blakely's Red Gum (E. blakelyi). disturbances to ground covers
Intact sites contain a high diversity only due to increased vehicle
of plant species, including the main movements. However, a 7-part
tree species, additional tree species, test of significance (TSC Act) has
some shrub species, several been applied to this ecological
climbing plant species, many community and included in
grasses and a very high diversity of Appendix C.
herbs.
Box-Gum Woodland is found from
the Queensland border in the north,
to the Victorian border in the south.
It occurs in the tablelands and
western slopes of NSW.
EPBC Act — Natural Grasslands on Basalt and Fine- - CE Natural Grasslands on Basalt and Fine- | While species Unlikely to be affected by the

textured Alluvial Plains of Northern New South Wales
and Southern Queensland

textured Alluvial Plains of Northern New
South Wales and Southern Queensland
commonly occur in the Darling Downs
of southern Queensland and the
Liverpool Plains and Moree Plains of
northern NSW.

Species composition can change yearly
and seasonally in response to rainfall,
temperature, fire, grazing pressure and
management. This community is
typically dominated by tussock grasses
in the genera Austrodanthonia,
Austrostipa, Bothriochloa, Chloris,
Enteropogon, or Themeda, with

from the listed
generas occur
within the VSP,
this community
was not identified
in the study area.

proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.
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occurrences of other herbaceous plants
such as native daisies, orchids, lilies
and other wildflowers. The shrub cover
is typically a very minor component of
the grassland. A tree canopy is
typically absent.

The ecological community generally
occurs on flat to low slopes, of no more
than 5 percent (or less than 1 degree)
inclination. The community is mainly
associated with fine textured, often
cracking clay soils derived from either
basalt or alluvium.

EPBC Act - Weeping Myall Woodlands.

The Weeping Myall Woodlands range
from open woodlands to woodlands,
generally 4 — 12m high. The overstorey
is dominated by Weeping Myall (Acacia
pendula). The understorey often
includes an open layer of shrubs over a
ground layer which includes a diversity
of grasses and forbs. There are more
than 80 species of plants that could be
part of the community.

The ecological community generally
occurs on flat areas, shallow
depressions or gilgais on raised alluvial
plains. Occurs on black, brown, red-
brown or grey clay or clay loam soils.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Central Hunter Grey Box - Ironbark Woodland in the
NSW North Coast and Sydney Basin Bioregions;

EEC

Typically forms a woodland dominated
by Eucalyptus crebra (Narrow-leaved
Ironbark), Brachychiton

populneus subsp. populneus (Kurrajong
) and Eucalyptus moluccana (Grey
Box).

Central Hunter Grey Box - Ironbark
Woodland occurs in areas of relatively
low rainfall and high temperatures. It is
associated mostly with Permian

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.
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lithology, and is situated on gently
undulating hills, slopes and valleys, or
occasionally on rocky knolls. Central
Hunter Grey Box - Ironbark Woodland
occurs in the Central Hunter Valley
between about Singleton and
Muswellbrook.

Central Hunter Ironbark - Spotted Gum - Grey Box
Forest in the NSW North Coast and Sydney Basin
Bioregions;

EEC

Typically forms an open forest or
woodland dominated by Eucalyptus
crebra (Narrow-leaved

Ironbark), Corymbia maculata (Spotted
Gum) and Eucalyptus moluccana (Grey
Box).

This community occupies undulating
country including low rises and slopes,
occurring on all aspects. It may also
occur on alluvial and colluvial soils in
valleys. It mostly occurs on clayey soils
found on Permian sediments and
occurs in the central Hunter Valley
mainly between Maitland and
Muswellbrook. It occurs in the
Muswellbrook, Singleton, Cessnock,
Maitland and Dungog LGAs.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Coastal Saltmarsh in the New South Wales North
Coast; Sydney Basin and South East Corner
Bioregions;

EEC

Coastal Saltmarsh occurs in the
intertidal zone on the shores of
estuaries and lagoons that are
permanently or intermittently open to
the sea. It is frequently found as a zone
on the landward side of mangrove
stands. Characteristic plants

include Baumea juncea, Juncus
krausii, Sarcocornia

quinqueflora, Sporobolus

virginicus, Triglochin striata, Isolepis
nodosa, Samolus repens,Selliera
radicans, Suaeda australis and Zoysia
macrantha. Occasionally mangroves
are scattered through the saltmarsh.
Tall reeds may also occur, as well as
salt pans.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.
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Freshwater Wetlands on Coastal Floodplains of the
New South Wales North Coast; Sydney Basin and
South East Corner Bioregions;

EEC

Associated with coastal areas subject to
periodic flooding and in which standing
fresh water persists for at least part of
the year in most years. Typically occurs
on silts, muds or humic loams in low-
lying parts of floodplains, alluvial flats,
depressions, drainage lines,
backswamps, lagoons and lakes but
may also occur in backbarrier landforms
where floodplains adjoin coastal
sandplains.

They are dominated by herbaceous
plants and have very few woody
species. The communities that lack
standing water most of the time are
usually dominated by dense grassland
or sedgeland vegetation, often forming
a turf less than 0.5 metre tall and
dominated by amphibious plants. The
communities with standing water that is
deeper or more permanent, amphibious
and emergent plants become less
abundant, while floating and submerged
aquatic herbs become more abundant.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Hunter Lowland Redgum Forest in the Sydney Basin
and New South Wales North Coast Bioregions;

EEC

Hunter Lowland Redgum Forest is an
open forest where the most common
canopy tree species are Eucalyptus
tereticornis (Forest Red Gum) and E.
punctata (Grey Gum). This community
occurs between Muswellbrook,
Beresfield, Mulbring and Cessnock in
the Lower Hunter in the Sydney Basin
and North Coast bioregions. It occurs
on gentle slopes of depressions and
drainage flats on Permian sediments on
the Hunter Valley floor.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Hunter Valley Footslopes Slaty Gum Woodland in the
Sydney Basin Bioregion;

VEC

This community is a woodland, or
occasionally an open forest, with a
sparse to moderately dense tree layer
with occasional small trees and a
moderately dense to dense shrub layer.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
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The tree canopy is typically dominated
by Eucalyptus dawsonii (Slaty Gum)
and/or Eucalyptus moluccana (Grey
Box). Acacia salicina (Cooba)

and Allocasuarina luehmannii (Bulloak)
may form a small tree layer or be part of
the upper-most canopy.

It mainly occurs on the southern side of
the Hunter Valley from near Bulga to
the Bylong/Goulburn River National
Park area. It occurs on colluvial soils on
exposed footslopes associated with the
interface between Triassic Narrabeen
sandstones and Permian sediments.

assessment. An AoS for this
community is not required.

Hunter Valley Vine Thicket in the NSW North Coast
and Sydney Basin Bioregions;

EEC

Hunter Valley Vine Thicket typically
forms a low forest, usually less than 10
m tall, with a closed canopy dominated
by small trees. The canopy may
include Elaeodendron australe (Red
Olive Plum), Geijera

parviflora (Wilga), Notelaea

microcarpa var.microcarpa (Native
Olive), Alectryon

oleifolius subsp. elongatus (Western
Rosewood), Melia azedarach (White
Cedar) and Brachychiton

populneus subsp. populneus (Kurrajong
). Emergent eucalypts are common and
include Eucalyptus albens (White

Box), E. dawsonii (Slaty Box) and E.
crebra (Narrow-leaved Ironbark).

Hunter Valley Vine Thicket mainly
occurs on rocky slopes on
Carboniferous sediments and volcanics,
occasionally with limestone. It has a
highly restricted geographic distribution
in the central Hunter Valley. The
community occurs mostly as patches of
less than 10 ha, with a few larger
patches exceeding 100 ha. Hunter
Valley Vine Thicket has been recorded

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.
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in the Muswellbrook, Singleton, and
Upper Hunter LGAs.

Hunter Valley Weeping Myall Woodland of the Sydney
Basin Bioregion;

EEC

Typically has a dense to open tree
canopy up to about 15 m tall,
depending on disturbance and regrowth
history. The most common tree

is Acacia pendula (Weeping Myall),
which may occur with Eucalyptus
crebra (Narrow-leaved Ironbark), A.
salicina (Cooba) and/or trees within

the A. homalophylla - A. melvillei
complex.

This community is associated with
heavy clay soils on depositional
landforms in the south-western part of
the Hunter River valley floor. It is
currently known from parts of the
Muswellbrook and Singleton LGA, but
may occur in the Upper Hunter LGA,
although its presence has not yet been
confirmed there.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Kurri Sand Swamp Woodland in the Sydney Basin
Bioregion;

EEC

Kurri Sand Swamp Woodland is a low
woodland or heathland, generally with a
low open canopy rarely exceeding 15 m
in height and a shrubby understorey.
The overstorey is usually dominated

by Eucalyptus

parramattensis subsp. decadens (Parra
matta Red Gum) and Angophora
bakeri (Narrow-leaved Apple).

Known to occur in the Kurri Kurri—
Cessnock area of the Cessnock LGA in
the lower Hunter Valley. Occurs on soils
developed on poorly-drained Tertiary
sand deposits that blanket Permian
sediments.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Littoral Rainforest in the New South Wales North
Coast; Sydney Basin and South East Corner
Bioregions;

EEC

Littoral Rainforest is generally a closed
forest, the structure and composition of
which is strongly influenced by its

This ecological
community was
not identified in

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
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proximity to the ocean. The plant
species of this community are
predominantly rainforest species.
Several species have compound
leaves, and vines may be a major
component of the canopy.

This community occurs only on the
coast and is found at locations in the
NSW North Coast Bioregion, Sydney
Basin Bioregion and South East Corner
Bioregion. Littoral Rainforest is very
rare and occurs in many small stands
on sand dunes and on soil derived from
underlying rocks.

the study area.

to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Lower Hunter Spotted Gum - Ironbark Forest in the
Sydney Basin Bioregion;

EEC

This community is dominated by
Spotted Gum Corymbia maculata and
Broad-leaved Ironbark Eucalyptus
fibrosa, while Grey Gum E.

punctata and Grey Ironbark E.

crebra occur occasionally. A number of
other eucalypt species occur at low
frequency, but may be locally common
in the community.

This community is restricted to a range
of approximately 65 km by 35 km
centred on the Cessnock - Beresfield
area in the Central and Lower Hunter
Valley. It occurs principally on Permian
geology in the central to lower Hunter
Valley and is strongly associated with,
though not restricted to, the yellow
podsolic and solodic soils.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Lower Hunter Valley Dry Rainforest in the Sydney
Basin and NSW North Coast Bioregions;

VEC

Lower Hunter Valley Dry Rainforest
typically has a canopy of 15-25m high
with 40-80% cover. The most common
canopy trees include Elaeocarpus
obovatus (Hard Quandong), Baloghia
inophylla (Brush Bloodwood), Streblus
brunonianus (Whalebone Tree),
Mallotus philippensis (Red

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.
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Kamala), Capparis arborea (Brush
Caper Berry), Olea paniculata (Native
Olive) and Dendrocnide excelsa (Giant
Stinging Tree).

It mainly occurs on the Barrington
footslopes along the northern rim of the
Hunter Valley Floor, where it occupies
gullies and steep hillslopes with south
facing aspects. Often occurs on steep
rocky or scree slopes, especially
granite.

River-Flat Eucalypt Forest on Coastal Floodplains of
the New South Wales North Coast; Sydney Basin and
South East Corner Bioregions;

EEC

This EEC is found on the river flats of
the coastal floodplains. It has a tall
open tree layer of eucalypts, which may
exceed 40 m in height. While the
composition of the tree stratum varies
considerably, the most widespread and
abundant dominant trees include
Eucalyptus tereticornis (forest red
gum), E. amplifolia (cabbage

gum), Angophora floribunda (rough-
barked apple) and A.

subvelutina (broad-leaved apple).

Associated with silts, clay-loams and
sandy loams, on periodically inundated
alluvial flats, drainage lines and river
terraces associated with coastal
floodplains.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Swamp Oak Floodplain Forest of the New South
Wales North Coast; Sydney Basin and South East
Corner Bioregions;

EEC

This EEC is associated with grey-black
clay-loams and sandy loams, where the
groundwater is saline or sub-saline, on
waterlogged or periodically inundated
flats, drainage lines, lake margins and
estuarine fringes associated with
coastal floodplains. Swamp Oak
Floodplain Forest generally occurs
below 20m (rarely above 10 m)
elevation in the NSW North Coast,
Sydney Basin and South East Corner
bioregions. The structure of the

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.
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community may vary fro open forests to
low woodlands, scrubs.

Swamp Sclerophyll Forest on Coastal Floodplains of
the New South Wales North Coast; Sydney Basin and
South East Corner Bioregions;

EEC

This ECC is associated with humic clay
loams and sandy loams, on
waterlogged or periodically inundated
alluvial flats and drainage lines
associated with coastal floodplains.
Swamp Sclerophyll Forest on Coastal
Floodplains generally occurs below 20
m (though sometimes up to 50 m)
elevation, often on small floodplains or
where the larger floodplains adjoin lithic
substrates or coastal sand plains in the
NSW North Coast, Sydney Basin and
South East Corner bioregions. The
structure of the community is typically
open forest, although partial clearing
may have reduced the canopy to
scattered trees. In some areas the tree
stratum is low and dense, so that the
community takes on the structure of
scrub. The community also includes
some areas of fernland and tall
reedland or sedgeland, where trees are
very sparse or absent.

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.

Sydney Freshwater Wetlands in the Sydney Basin
Bioregion;

EEC

This EEC is characterised by the
assemblage of species including
Banksia robur, Baumea articulata,
Callistemon citrinus, Casuarina glauca,
Gahnia clarkei, Melaleuca linariifolia,
Melaleuca nodosa and many more
wetland species. Characteristic
vegetation is sedges and aquatics
particularly Eleocharis sphacelata,
Baumea juncea, Baumea rubiginosa,
Baumea articulata, Gahnia sieberiana,
Ludwigia peploides subsp.
montevidensis and Persicaria species.
There may be considerable areas of
open water particularly where drainage
conditions have been altered. There
may be patches of emergent trees such
as Melaleuca quinquenervia and

This ecological
community was
not identified in
the study area.

Unlikely to be affected by the
proposed VSP activities, as this
ecological community is not known
to occur in the study area, nor was
it observed during the site
assessment. An AoS for this
community is not required.
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NSW Farmers’ Association, Chambers of Commerce and Local Aboriginal Land Councils) and for that
reason Santos makes available information about their activities across the entire exploration area using the
following consultation methods:

1)

)

®3)
(4)

Community information sessions are being held in the Bunnan area in the lead up to work
commencing. The information sessions given by Santos include using subject specialists (geologists,
drilling engineers, hydrologists and hydro-geologists, government relations and stakeholder
management). To date, Santos has held two community information sessions in Bunnan and has
monthly information sessions planned in the future.

A 1800 number for the whole of the Gunnedah Basin is attended during business hours, all calls
returned within 48 business hours. Santos have had contact from community members in the Bunnan
area seeking information on certain aspects of the activities. Written advice has been provided to
those community members who have sought information.

A public email address — emails returned within 48 business hours.

Briefing of key Local, State and Federal government staff and elected representatives.
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40 Regulatory Context

There is a range of legislation applicable to the proposed activities which is 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 456 granted under the Petroleum
Act. PEL 456 indicates categories of works that are permissible as follows:

Category |

= 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 456, Category 3 activities require
notification to the Department of Primary Industries, submission of a Review of Environmental Factors (REF)
under Part 5 of the Environmental Planning and Assessment Act 1979 (NSW) (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 456.
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4.2 Environmental Planning & Assessment Act

4.2.1 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 3A (this is being
repealed and replaced), 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 Upper Hunter Shire. The site is zoned
as partly 1(e) General Agricultural and 1(i) Intensive Agricultural under the Scone Local Environmental Plan.
The proposed activities are permissible with development consent under the Scone 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
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.

4.2.2 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 Environmental Impact Statement (EIS) or Species Impact Statement (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) inthe 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) in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) 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),

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

()  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. The Ecological Assessment in Appendix A reports that the proposed activities are not likely to
significantly affect the environment or threatened species, populations or ecological communities or their
habitats.

4.2.3 Scone Local Environmental Plan

The site is zoned partly 1(e) General Agricultural and 1(i) Intensive Agricultural under the Scone 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(e)
General Agricultural zone and 1(i) Intensive Agricultural. The objectives of zone 1(e) are:

= To preserve the essential broadacre agricultural landscape of the local government area of Scone, by
encouraging continued extensive agricultural land use and by discouraging land uses that may detract
from that character;

= To protect and conserve large agricultural holdings and to encourage continuing and sustainable
agricultural land use;

= To provide a for a range of compatible land uses which maintain the rural environment, character and
landscape of the locality;

= To encourage only development which is ecologically sustainable and carried out in a manner that will not
have any adverse impacts on the environmental qualities of the locality, particularly any adverse
cumulative impact;

= To permit non-agricultural land uses such as rural industries, tourist facilities and the like which are in
keeping with the proceeding zone objectives and which will not adversely affect agricultural productivity.

The objectives of zone 1(i) Intensive Agricultural are:
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= To conserve prime crop and pasture land which is suitable for intensive agricultural pursuits;

= To encourage the development of intensive commercial agricultural enterprises which meet sustainable
natural resource management principles and will not have any adverse impact on the environmental
qualities of the locality, particularly any adverse cumulative impact;

= To protect intensive agricultural enterprises from operational constraints caused by land use conflicts,
especially those arising from a pressure to maintain a level of amenity more appropriate to a residential or
hobby farming area;

= To prevent the inappropriate use of land with a high potential for agricultural productivity (including to
prevent its use for rural residential and hobby farm purposes);

= To ensure that holdings used for the purpose of intensive infrastructure are of a suitable size for that use;

= To protect land within the zone from inefficiencies posed by excessive and non productive improvements,
fragmentation of holdings and conflict between land uses;

= To permit supporting, small scale and compatible value adding industries to intensive agriculture where
they are ancillary to agriculture; and

= To prevent adverse impact on the environmental qualities of the locality, particularly any adverse
cumulative impact.

Whilst an area of agricultural land would be used, this is for a temporary period and there will not be the need
for any access track construction. Any site infrastructure, such as amenities etc, would be confined to the
existing well lease and would not require further disturbance of agricultural land. Under the approval for the
Brawboy 2 wellbore, the land would be rehabilitated by 31 March 2013, unless a development application
was applied for to convert the well to a production well.

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 former Scone 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™ or
"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 site-specific koala plan of management
be prepared.
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The Ecological Assessment in Appendix A reports that whilst one species of listed Koala food tree is
present on site (White Box), it does not constitute 15% of the total number of trees in the upper canopy of
lower strata. The site is therefore not considered potential Koala habitat under SEPP 44,

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
» 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
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. The activity is not considered a
controlled activity. On this basis, a referral to the Minister under the EPBC Act is not proposed.

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
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= To ensure that the impact of any action affecting threatened species, populations and ecological
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 are 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.

Threatened species, populations or ecological communities are not likely to be impacted by the proposal.

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.

Clause 80B of the National Parks & Wildlife Regulations 2009 provides defences to the strict liability offence
of harming an Aboriginal object or place contained in s86(2) of NPW Act. Clause 80B (1) relevantly states
(inter alia):

“It is a defence to a prosecution for an offence under s 86(2) of the Act, if the defendant establishes that the
act or omission concerned:

(i) Was work of the following kind on land that has been disturbed:
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(i) Seismic surveying,”
Clause 80B (4) states further:

“For the purposes of this clause, land is disturbed if it has been the subject of human activity that has
changed the land’s surface, being changes that remain clear and observable. Note: Examples of activities
that may have disturbed land include the following:

(d) clearing of vegetation;
(g) Substantial grazing involving the construction of rural infrastructure.”

As the subject land is grazing land that has undergone substantial clearance for the purposes of grazing, the
project meets the criteria set out for defence in Clause 80B (1)(i).

Nonetheless, Santos has elected to exceed its statutory obligations regarding the potential harm of
Aboriginal cultural heritage and conducted a due diligence survey of the proposed project area on 30 March
2011. This survey was conducted by Steven Coghill, Indigenous Affairs Officer for Santos and included the
proposed VSP source line. The survey confirmed that the land was of a disturbed nature in keeping with the
suggested examples in Clause 80B (4). No artefactual material was identified along the source line
alignment as a result of the survey. An AHIMS search did not identify any items in the vicinity of the site
(refer Appendix B).

There will be no earthworks associated with the proposal. The EnviroVibe truck will traverse the ground
without the requirement for an access track to be constructed. While the existing partially rehabilitated well
lease associated with Brawboy 2 will be re-gravelled, there will be no disturbance outside the existing 20m x
20m area. This reduces the risk of impacting upon areas of possible Aboriginal cultural heritage.

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.

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(g), the NV Act does not apply to any clearing that is part of an activity carried out by 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).
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4.7 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.
No relics were identified during the site inspection of the sites for the proposed activities.

4.8 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.

4.9 Woater Legislation
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.

Under Part 5 of the Water Act, bore licences are required to be obtained from the NSW Office of Water for
the drilling of wells. As the proposed works are utilising an existing well, a bore licence is not required.

Water Management Act 2000 (NSW)

The Water Management Act 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. Given the proposal will not involve the drilling of a well, this is not applicable in this
instance.

In any case, it should be note that 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 specialist Ecological
Assessment has been undertaken by RPS (Appendix A).

5.2 Ecology

5.2.1 Flora & Fauna
Impacts

Despite its highly disturbed condition, the VSP will be conducted within an area that is considered to be
representative of White Box - Yellow Box - Blakely's Red Gum Woodland EEC, listed under the TSC Act.
This community is not considered to be representative of the similar EPBC Act listed TEC. The ground cover
of the site is dominated by weed species, with up to 65% weed cover.

No threatened fauna or flora species listed under the TSC Act and/or EPBC Act were recorded within the
study area. Additionally, the likelihood of threatened flora and fauna species occurring in the study area is
considered to be moderate to low.

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.

On this basis, a 7-part test of significance is required for the White Box-Yellow Box-Blakely's Red Gum
Woodland EEC. The application of the 7-part test (Appendix C of the Ecological Assessment in Appendix A)
concluded that there is not likely to be a significant effect on this community arising from the proposed
activities.

The potential impacts associated with the proposed activities are short-term and temporary. Site access will
be via existing farm tracks and no clearing of native vegetation is required. The physical ground disturbance
will include the flattening of groundcovers and a light impression on the ground from the lowered 1m x 1m
plate on the EnviroVibe truck. Vegetation within the study area will not be cleared as a result of the VSP.

While the proposed VSP is located adjacent to areas that provide habitat for a range of common generalist
species, the impacts to these habitats associated with the proposed activity are expected to be negligible
The VSP has the potential to temporarily impact upon resident fauna population due to noise and vibrations.

The proposed activities have the potential to create favourable conditions for additional introduced weed
species within the study area, given they may result in a temporary increase in vehicle movements. This
may lead to the spread of existing weeds and/or the introduction of new species.

5.2.2 Matters of National Environmental Significance

An EPBC Act Protected Matters Search was undertaken using the on-line database to generate a list of
those matters of national environmental significance (MNES) on potentially occurring within the study area
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and surrounds. This data, combined with other local knowledge and records, was utilised to assess whether
the proposed activities will have, or are likely to have a significant impact on MNES.

Table 5-1 Matters of National Environmental Significance

Matter of National

. S 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 study area is some distance upstream from a Ramsar site, Hunter Valley
estuary wetlands. However, as no vegetation will be cleared due to the proposed
activities, it is highly unlikely that the Ramsar site will be impacted by the proposed
activity.

Wetlands protected by
international treaty (the RAMSAR
convention)

Although White Box-Yellow Box-Blakely’'s Red Gum grassy woodland is considered
to be an EEC under the TSC Act, it does not meet the criteria to be a TEC under
the EPBC Act. No listed threatened species or migratory species were recorded
within the study area, or are likely to occur.

Nationally listed threatened
species, migratory species and
ecological communities

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

The proposed activity on the site will not have a significantly adverse effect on any

Commonwealth marine areas -
Commonwealth marine area.

5.23 Key Threatening Processes

A threatening process is defined under the TSC Act as ‘a process that threatens, or that may threaten, the
survival or evolutionary development of a species, population or ecological community’. Threatening
processes that adversely affect threatened species, populations or ecological communities, or possibly
cause others that are not currently threatened, to become threatened are listed as key threatening processes
(KTPs) under the TSC, Fisheries Management Act 1994 and EPBC Acts. KTPs relevant to the proposed
activities are discussed in Table 5.2.

Table 5-2 Key Threatening Processes

Key Threatening Process Relevance to Proposed Activities

Alteration to the natural flow regimes
of rivers, streams, floodplains &
wetlands

The study area is located upstream from a Ramsar site, Hunter estuary
wetlands. This wetland will not be affected by the VSP.

The study area has been previously disturbed by the introduction of exotic
grasses. There exists the potential for the invasion and spread of additional
weed species if machinery and vehicles contain weed seeds.

Invasion of native plant communities
by exotic perennial grasses

There will be no native vegetation cleared as a result of the proposed
Clearing of native vegetation activities, however the plate on the EnviroVibe truck will flatten any grasses
encountered and leave a light impression in the ground.

Loss of hollow-bearing trees No hollow bearing trees will be removed as part of this activity.

Removal of dead trees and dead

wood No dead ‘stag’ trees will be removed from the study area.

There exists the potential for the importation of this pathogen on unclean
vehicles and plant machinery. It is recommended that all vehicles be cleaned
of foreign soil from other sites to ensure that this pathogen is not introduced.

Infection of native plants by
Phytophthora cinnamomi

Mitigation Measures
Section 6 of the Ecological Assessment (Appendix A) outlines a mitigation strategy for the proposal.

Mitigation comprises the following:

= Operations are to be managed through the specific operational management plan prepared by the
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operator.

=  Weed management procedures will be implemented to prevent the spread of weeds both on and off
site, including vehicle washdown as required.

= Where vehicles and machinery are moving between the site and weed free areas, wash down
procedures must be implemented. Vehicles will be washed down and cleaned of any foreign soil and
seed prior to being transported on site, where they have previously been in known weed infestation, to
prevent the potential spread of introduced weeds and pathogens.

= Monitoring of the VSP will occur to ensure that areas of grass have naturally regenerated following the
temporary disturbance. Where grasses have not regenerated, they will be reseeded with native species
that currently occur within the study area, representative of a White Box - Yellow Box - Blakely's Red
Gum Woodland EEC.

= Weed monitoring will occur prior to and after conducting the VSP, to ensure no weeds have not been
introduced to the study area. Weed removal will be carried out as necessary.

5.3 Heritage

5.3.1 Aboriginal Heritage

Impacts

A due diligence survey of the proposed site was undertaken on 30 March 2011. This survey was conducted
by Steven Coghill, Indigenous Affairs Officer for Santos and included the proposed VSP source line. No
artefactual material was identified along the source line alignment as a result of the survey. The site
comprises pastoral land that has been highly disturbed by clearing, grazing, cropping and general
agricultural pursuits.

A search of the NSW OEH Aboriginal Heritage Information Management System (AHIMS) was undertaken
on 1 August 2011 and found that there were no items of cultural heritage located on the subject site or in the
vicinity of the site (refer Appendix B).

It is considered that the potential impacts associated with Aboriginal heritage can be appropriately managed.
The following mitigation measures will be implemented.

Mitigation Measures

To limit any potential impact on any unknown Aboriginal sites or objects the following measures will be
implemented:

= 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.

= In the event that any vegetation clearing is required to allow large machinery access to a given area, soil
disturbance will be kept to a minimum. Subject to ecological constraints, vegetation will be cut with a
chain saw rather than bulldozed, and trees and bushes will 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 Santos are advised to have those areas investigated by a qualified archaeologist.

= If an Aboriginal object or site is identified at any point during the proposed works, all works in the vicinity
will cease immediately. That area will be temporarily fenced with high visibility tape or barrier fencing in
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order to prevent further impact and a suitably qualified archaeologist contacted. Works in that location
will not proceed until the site has been registered with the OEH and an appropriate course of action
determined by the archaeologist. In most instances this would involve applying for an Aboriginal Heritage
Impact Permit (AHIP) from OEH in consultation with the Aboriginal Community.

= In the event that skeletal remains are uncovered, work will cease immediately in that area and the area
fenced. Santos will then contact the NSW Police and follow the advised procedure. If the skeletal
remains are determined to be Aboriginal, Santos will then contact the OEH and relevant Aboriginal
Community Stakeholders in order to determine an action plan for the management of the skeletal remains
prior to works commencing.

5.3.2 Other Cultural Heritage
Impacts

There are no Commonwealth heritage items listed for Brawboy. A search of the Australian Heritage Places
Inventory (AHPI) showed 28 items listed for the Upper Hunter LGA, however none of these items are located
within the vicinity of the project area.

A search of the State Heritage Inventory and Schedule 4 of the Scone LEP (1986) show that there are over
150 heritage items within the Upper Hunter LGA, however only five of those sites are within the vicinity of
project area. All of the items are listed as being of local significance. Of the five sites listed, three are
homesteads, The Cuan (9km south), The Hawthornes (6km south east) and Thornthwaite (10km south east),
whilst the remaining two items are natural heritage sites located within the Towarri National Park (6km to the
north). None of the registered heritage items are within proximity of the site and therefore will not be affected
by the proposed works.

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 European cultural heritage significance will be impacted by
the proposed works. Nonetheless, heritage items are protected by legislation in NSW. If an object is found
during the activities works that is considered to be of any heritage significance, all works should cease, and a
qualified archaeologist should be contacted.

5.4 Ground water
Impacts

The proposal does not comprise any drilling as a suspended wellbore will be used. There are therefore
unlikely to be any impacts to groundwater as a result of the proposal.

Depending on hole condition, there is the potential for chemicals (mainly potassium chloride) to be utilised to
facilitate the efficient and safe conveyance of the VSP tool in line with best oilfield practice. There is therefore
a potential for groundwater contamination due to spills of fuels and chemicals at the site and mitigation
measures to minimise this risk are set out below.

Mitigation Measures

Activities will be undertaken in accordance with good industry practice.
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The management measures to control the handling and storage of chemical and hazardous substances and
for spill prevention and response are identified in Section 5.9 Hazardous and Chemical Substances
Management.

Measures to minimise and manage waste are identified in Section 5.11 Waste Minimisation and
Management.

5.5 Air
Impacts

The existing air quality of the locality is typical of a rural area with the majority of air emissions and pollutants
arising from existing agricultural activities such as stock grazing, land clearing and soil preparation, sowing
and harvesting of crops, vehicle and heavy machinery movements, bushfires and burn-offs.

The potential for the activity to introduce additional air emissions would arise from the following sources:

= vehicle movements during the proposed VSP activities; and

=  vehicle movements to and from the sites.
The air emissions associated with the proposal will be dust and greenhouse gases.

The dust generated by vehicle movements along the VSP source line is expected to be minimal. There will
be no clearing of access tracks required as the EnviroVibe truck can operate off road along the existing
ground cover. There will be minimal vehicle movements to and from site and minimal dust would be therefore
be generated. In the context of the surrounding agricultural activities this will not be a significant issue.

Any damage to access roads would be repaired as soon as possible after occurrence to minimise any impact
on the landholder or the public. No impact on roadside vegetation is anticipated.

Santos will notify the Upper Hunter Shire Council of the proposed start time of activities prior to
commencement and will liaise with the appropriate Council representatives should any repairs to Council
roads be necessary.

As the proposed activities are associated with exploration and not production, potential contributions to
greenhouse gases, for the duration of the activities, would be confined to the operation of diesel fuelled
vehicular traffic.

Collectively these represent minimal emissions when compared with the agricultural activities that take place
throughout the region. It is considered that the potential impacts associated with air emissions can be
appropriately managed if the mitigation measures presented below are implemented.

Mitigation Measures

To minimise impacts on air quality the following actions will be undertaken:
= Access tracks are to be maintained with gravel throughout the duration of the project.

= Land disturbance areas are to be minimised.
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5.6 Noise
Impacts

Noise will be generated by the movement of the vehicle along the VSP source line during the VSP activities,
the VSP equipment itself (to be located on the vehicle) and vehicle movements to and from site over a
duration of approximately 5 days. There will also be noise associated with the wireline truck. Activities will be
confined to a 12 hour day between the hours of 6am and 6pm.

The nearest residence is approximately 1.2km from the site and is associated with the landholder’s property
(Figure 5-1).

Figure 5-1 Closest residential properties
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The noise associated with the EnviroVibe and wireline trucks will be comparable to other farm machinery and
given the short term duration and proposed hours of operation, it is unlikely to cause significant noise
disturbance to surrounding residents.

Subiject to the implementation of the measures above and additional noise mitigation measures below the
potential noise impact to the nearest residential receiver will be minimised.

Mitigation Measures

To minimise the potential impacts on noise the following actions will be implemented:
= Santos will ensure that any community issues of concern will be met with a prompt response.

= Landholder notification will be given prior to commencement of operations.
5.7 Surface water
Impacts

There are watercourses in the vicinity of the site with the closest being Dart Brook just over 500m to the
north. There are no earthworks or drilling associated with the proposed operations and therefore impacts in
terms of erosion and sedimentation are unlikely.

There is potential for chemicals and fuels to come into contact with watercourses and therefore mitigation
measures to minimise this risk are identified below. It is considered that the potential impacts associated
with surface water can be appropriately managed if the mitigation measures presented below are
implemented.

Mitigation Measures

General measures to protect surface waters include:

= Where practical and necessary, sediment fences and traps will be installed on the Brawboy 2 well lease
to prevent soil loss or sedimentation.

= Fuel and lubricants will be stored on site only when necessary and maintained off site whenever
possible.

= All areas storing or handling fuel, fuel using equipment, and chemicals will be bunded in accordance
with Australian Standard 1940 — 1993: The Storage and Handling of Flammable and Combustible
Liquids.

=  The maintenance and cleaning of vehicles and other equipment or plant will be carried out in areas from
where the resultant contaminants cannot be released into any waters.

= Wastewater from amenities will be removed from site managed by a contractor licensed to carry and
handle water.

= Where applicable maintenance of roads, drains, bund walls, contour and diversion banks to occur. All
drainage structures will be maintained for the life of the development.

= Disturbed land will be rehabilitated to pre-operational quality or better, to minimise sediment erosion.
5.8 Soil
Impacts

No new track will need to be constructed as part of the proposed operations given that the EnviroVibe truck
has off road capabilities and there is an existing track which can be used to access the Brawboy 2 well lease
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from the main road. Some gravelling of partially rehabilitated existing 20m x 20m Brawboy 2 well lease will
be undertaken to facilitate installing the VSP tool down the well.

There will be no earthworks or drilling associated with the proposal. There will therefore be no stripping of
topsoil and no soil is proposed to be removed from site.

There is a very small potential risk for soil erosion to occur resulting in sediment transport to local waterways,
however this is considered unlikely on the basis that there will be no additional ground disturbance as a
result of the proposal.

There is also a small potential risk of soil contamination occurring from the proposed activities. The activities
may require the use of potassium chloride and other hazardous substances (fuel).

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

Mitigation Measures

The erosion and sediment control measures are proposed as follows:
= Existing ground cover will be maintained where possible.
= Entry/exit points to the work area and any high traffic areas will be stabilised.

= Where practical and necessary, sediment fences and traps will be installed on the Brawboy 2 well lease
to prevent soil loss or sedimentation.

= Any disturbed area will be rehabilitated upon completion of required activities in accordance with the
requirements of the approval for drilling of Brawboy 2.

The following mitigation measures will be implemented to reduce the risk of soil contamination:

= Spill kit for clean of up spills of diesel, lubricants, oil etc will be provided.

= Any spills or leaks will be immediately cleaned up.

= There will be a daily pre-start inspection of plant and equipment to identify any maintenance
requirements.

= All potential contaminants will be stored, handled, used and disposed of in accordance with the MSDS.
= All wastes will be removed from the site as required.

= There will be minimal on-site storage of fuel.

= Any soil that becomes contaminated through contact with fuels or lubricants will be removed from the

site and disposed of at an appropriate licensed disposal facility.

5.9 Chemical and Hazardous Substances Management
Impacts

The activities will only use chemicals such as fuels, lubricants and potentially potassium chloride. 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 (NSW), Dangerous Goods (Road and Railway Transport) Act
2008 (NSW) and the Protection of the Environment Operations Act 1997 (NSW) are the main Acts that
regulate dangerous goods. These Acts would be adhered with through all operations for the proposal.
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It is considered that the potential impacts associated with chemical and hazardous substances can be
appropriately managed if the mitigation measures presented below are implemented.

Mitigation Measures

Any spills of chemicals used during activities will be managed 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
will be removed from the site.

5.10 Contaminated land
Impacts

Recent site inspections have also revealed that there is no reason to suspect that the proposed site has ever
been used for purposes which would have resulted in any contamination of the site.

The proposed activities will pose minimal impact on the soils. No earthworks are proposed and no soil is
proposed to be removed from the site. 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 presented below are implemented.

Mitigation Measures

Those mitigation measures identified in Sections 5.8, 5.9 and 5.11 will ensure that any contamination risk is
appropriately management.

5.11 Woaste Minimisation and Management
Impacts

General site operations waste will be produced as part of the proposed activities. These will be managed in
an appropriate manner to avoid health risks and contamination of land and waterways.

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

It is considered that the potential impacts associated with waste can be appropriately managed if the
mitigation measures presented below are implemented.
Mitigation Measures

= A general waste management strategy based upon the principles of reduce, reuse and recycling will be
implemented.

= All staff and contractors will be made aware of waste management procedures during induction.
= Appropriate waste containers will be provided on the 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 will be collected and transported to an approved recycling or disposal site.
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= Onsite waste disposal will be prohibited.

= Hazardous waste will be managed in accordance with existing guidelines and standards.

5.12 Natural Resource Use
Impacts

The key natural resources that would be affected by the proposed activities are agricultural land resources
and fuels for the proposed operations and transportation of staff.

The subject site is part of an agricultural property. The works would take approximately 5 days and would be
undertaken between 6.00am and 6.00pm only. The proposal does not require the clearing of grazing land
and therefore the land could be utilised for grazing purposes outside of these times. The existing 20m x 20m
well lease at Brawboy 2 is sufficient in size and there will not need to be disturbance of additional land
outside of this.

There would therefore be a temporary loss of the use of the 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.

It is considered that the potential impacts associated with natural resource use can be appropriately
managed if the mitigation measures presented below are implemented.

Mitigation Measures

The loss of the use of the agricultural land is temporary and no grazing land will be cleared as a result of the
proposal.

The use of fuel is not considered to be significant however the fuel will be used as efficiently as possible
through appropriate work behaviour (e.g. switching off equipment when not in use).

5.13 Local Community & Neighbouring Properties

Impacts

As described previously, Santos has a commitment to open and transparent consultation with the
communities within which it works. Over 30 community information sessions have been held since Santos
begun its Gunnedah Basin coal seam gas exploration in 2008. Monthly information sessions have been
planned for the future with this community. Therefore, the community is kept informed about the activities,
stakeholders have the opportunity to speak directly with those undertaking the works and Santos is able to
identify matters of concern to stakeholders.

The proposed activities that are the subject of this REF are temporary and will be undertaken between
6.00am to 6.00pm only. The nearest residential dwelling is approximately 1.2km away and is part of the
landholder’s property. Other residences are located 1.3km, 1.4km and 1.9km from the site, however due to
the low levels of noise and temporary nature of the proposed works, impacts are considered to be negligible.
Activities will also be restricted to 6.00am to 6.00pm only.

The closest communities to the site are Brawboy, approximately 5km to the south west of the site and the
township of Bunnan which is approximately 15km to the south west of the site.
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The effect associated with the temporary loss of the agricultural use of the land is described in Section 5.12.

There is not anticipated to be a significant visual impact because the activities are temporary and the
proposed machinery is comparable to other farm machinery used in the area.

It is considered that the potential impacts associated with the local community and neighbouring properties
can be appropriately managed if the mitigation measures presented below are implemented.

Mitigation Measures

In order to minimise impacts on landholders the following measures will be implemented:
= Undertake ongoing landholder and stakeholder consultation.
= Respond promptly to any community concerns or complaints.

= Inform the community promptly of any changes to timing or scheduling which will have an adverse impact
on them.

5.14  Visual Impact
Impacts

There will be no visual impacts associated with the proposed activities, which involves the traversing of a
vehicle across the VSP source line for a short period of only 5 days. Infrastructure will also be installed in an
existing well, however this will not result in significant visual impacts.

Mitigation Measures

No specific measures are proposed, as any impacts would be negligible and short term.
5.15 Land use

Impacts

As described in Section 2.1 the site is within a property used for grazing. Section 5.12 above addresses the
temporary unavailability of agricultural land during the 5 days of operations. Under the approval for the
drilling of Brawboy 2 the land will be rehabilitated within 3 years of the date of the approval (31 March 2010).
There will be no other impacts on land use associated with the proposal.

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

Mitigation Measures
No specific measures are proposed, as any impacts would be negligible and short term.
5.16 Cumulative Environmental Impacts

There are no known exploration activities currently occurring within the vicinity of the site. There are
therefore unlikely to be cumulative impacts associated with the proposal, in particular noise, traffic, visual
impact and land use.

A number of wells exist in the vicinity of the site. The closest are outlined below and are all either plugged
and abandoned to suspended.
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= Brawboy 1, approximately 0.5km to the north of the site — plugged and abandoned

= Brawboy 2 to be used for the VSP activities — suspended

= Cuan, approximately 7km to the south of the site — plugged and abandoned

= Rouchel Rouchel 2, approximately 16km to the south east of the site — abandoned

5.17 Summary of Mitigation Measures

The following table provides an overview of the mitigation measures recommended in Section 5. It is
considered that all potential impacts identified in this section can be appropriately managed if these
mitigation measures are implemented.

Table 5-3 Summary of Mitigation Measures

Potential
Impact

Proposed Mitigation Measure

Ecology

Operations are to be managed through the specific operational management plan prepared
by the operator.

Weed management procedures will be implemented to prevent the spread of weeds both on
and off site, including vehicle washdown as required.

Where vehicles and machinery are moving between the site and weed free areas, wash
down procedures must be implemented. Vehicles will be washed down and cleaned of any
foreign soil and seed prior to being transported on site, where they have previously been in
known weed infestation, to prevent the potential spread of introduced weeds and pathogens.

Monitoring of the VSP will occur to ensure that areas of grass have naturally regenerated
following the temporary disturbance. Where grasses have not regenerated, they will be
reseeded with native species that currently occur within the study area, representative of a
White Box - Yellow Box - Blakely's Red Gum Woodland EEC.

Weed monitoring will occur prior to and after conducting the VSP, to ensure no weeds have
not been introduced to the study area. Weed removal will be carried out as necessary.

Aboriginal
Heritage .

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.

In the event that any vegetation clearing is required to allow large machinery access to a
given area, soil disturbance will be kept to a minimum. Subject to ecological constraints,
vegetation will be cut with a chain saw rather than bulldozed, and trees and bushes will 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 Santos are advised to have those areas
investigated by a qualified archaeologist.

If an Aboriginal object or site is identified at any point during the proposed works, all works in
the vicinity will cease immediately. That area will be temporarily fenced with high visibility
tape or barrier fencing in order to prevent further impact and a suitably qualified
archaeologist contacted. Works in that location will not proceed until the site has been
registered with the OEH and an appropriate course of action determined by the
archaeologist. In most instances this would involve applying for an Aboriginal Heritage
Impact Permit (AHIP) from OEH in consultation with the Aboriginal Community.

In the event that skeletal remains are uncovered, work will cease immediately in that area
and the area fenced. Santos will then contact the NSW Police and follow the advised
procedure. If the skeletal remains are determined to be Aboriginal, Santos will then contact
the OEH and relevant Aboriginal Community Stakeholders in order to determine an action
plan for the management of the skeletal remains prior to works commencing.

Other Heritage

It is considered highly unlikely that any items of European cultural heritage significance will
be impacted by the proposed works. Nonetheless, heritage items are protected by legislation
in NSW. If an object is found during the activities works that is considered to be of any
heritage significance, all works should cease, and a qualified archaeologist should be
contacted.
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Potential e
Impact Proposed Mitigation Measure
= Activities will be undertaken in accordance with good industry practice.
Groundwater - )
= The management measures to control the handling and storage of chemical and hazardous
substances and for spill prevention and response are identified in Section 5.9 Hazardous and
Chemical Substances Management.
= Measures to minimise and manage waste are identified in Section 5.11 Waste Minimisation
and Management.
Air = Access tracks are to be maintained with gravel throughout the duration of the project.
= Land disturbance areas are to be minimised.
Noise = Santos will ensure that any community issues of concern will be met with a prompt response.

= Landholder notification will be given prior to commencement of operations.

Surface Water

= Where practical and necessary, sediment fences and traps will be installed on the Brawboy 2
well lease to prevent soil loss or sedimentation.

= Fuel and lubricants will be stored on site only when necessary and maintained off site
whenever possible.

= All areas storing or handling fuel, fuel using equipment, and chemicals will be bunded in
accordance with Australian Standard 1940 — 1993: The Storage and Handling of Flammable
and Combustible Liquids.

= The maintenance and cleaning of vehicles and other equipment or plant will be carried out in
areas from where the resultant contaminants cannot be released into any waters.

= Wastewater from amenities will be removed from site managed by a contractor licensed to
carry and handle water.

= Where applicable maintenance of roads, drains, bund walls, contour and diversion banks to
occur. All drainage structures will be maintained for the life of the development.

= Disturbed land will be rehabilitated to pre-operational quality or better, to minimise sediment
erosion.

Soils

= Existing ground cover will be maintained where possible.
= Entry/exit points to the work area and any high traffic areas will be stabilised.

= Where practical and necessary, sediment fences and traps will be installed on the Brawboy 2
well lease to prevent soil loss or sedimentation.

= Any disturbed area will be rehabilitated upon completion of required activities in accordance
with the requirements of the approval for drilling of Brawboy 2.

= Spill kit for clean of up spills of diesel, lubricants, oil etc will be provided.
= Any spills or leaks will be immediately cleaned up.

= There will be a daily pre-start inspection of plant and equipment to identify any maintenance
requirements.

= All potential contaminants will be stored, handled, used and disposed of in accordance with
the MSDS.

= All wastes will be removed from the site as required.
= There will be minimal on-site storage of fuel.

= Any soil that becomes contaminated through contact with fuels or lubricants will be removed
from the site and disposed of at an appropriate licensed disposal facility.

Chemical and

Any spills of chemicals used during activities will be managed applying best practice
principles, be in accordance with all legislation and standards for the safe handling and

Hazardous storage of hazardous substances and dangerous goods and comply with all occupational
Substances health and safety requirements. Any contaminated soil will be removed from the site.
Waste = A general waste management strategy based upon the principles of reduce, reuse and

recycling will be implemented.

= All staff and contractors will be made aware of waste management procedures during
induction.

= Appropriate waste containers will be provided on the site.
= Any waste generated is to be disposed of in an appropriate manner in accordance with
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:T,:]):g;?al Proposed Mitigation Measure
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 will be collected and transported to an approved recycling or disposal site.
= Onsite waste disposal will be prohibited.
= Hazardous waste will be managed in accordance with existing guidelines and standards.
Natural = The loss of the use of the agricultural land is temporary and no grazing land will be cleared

Resource Use -

as a result of the proposal.

The use of fuel is not considered to be significant however the fuel will be used as efficiently
as possible through appropriate work behaviour (e.g. switching off equipment when not in
use).

Undertake ongoing landholder and stakeholder consultation.

Community ] )
= Respond promptly to any community concerns or complaints.
= |nform the community promptly of any changes to timing or scheduling which will have an
adverse impact on them.
Visual = No specific measures are proposed, as any impacts would be negligible and short term.
Land Use = No specific measures are proposed, as any impacts would be negligible and short term.

5.18 Clause 228 Guidelines

Clause 228 of the EP&A Regulation states that for the purpose of Part 5 of the EP&A Act the following
factors are to be taken into account concerning the impact of an activity on the environment. These factors
are considered in Table 5-4.

Table 5-4 Clause 228 Guidelines

Factor

Impact

Any environmental impact

on the community

Negligible impact.

Any transformation of a
locality

Negligible impact.

Any environmental impact Minor negative.
on the ecosystems of the Some temporary disruption to the ecosystem will occur during site operations, however
locality. these are minor acceptable impacts and can be appropriately managed.

Any reduction of the
aesthetic, recreational,
scientific or other

environmental quality or

value of a locality

Negligible impact.

Any effect on a locality,

place or building having
aesthetic, anthropological,

archaeological, architectural,

cultural, historical, scientific
or social significance or
other special value for

present or future generations

Negligible impact.
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Factor

Impact

Any impact on the habitat of
protected fauna (within the
meaning of the National
Parks and Wildlife Act 1974)

Minor, short term negative.

There will be some minor, short term impacts on fauna habitat however these have been
assessed and are considered acceptable.

Any endangering of any
species of animal, plant or
other form of life, whether
living on land, in water or in
the air

Negligible impact.

Any long-term effects on the
environment

Nil.

Any degradation of the
quality of the environment

Negligible impact.

Any risk to the safety of the
environment

Minor short term negative.

The proposal may result in short term potential risks to the safety of the environment
due to incidents and spills.

Any reduction in the range of
beneficial uses of the
environment

Nil.
The footprint of activities for the proposal would not result in any reduction in the range
of beneficial use of the environment.

Any pollution of the
environment

Negligible impact.

The proposal may result in short term potential risk of pollution of the environment due
to incidents and spills.

Any environmental problems
associated with the disposal
of waste

Negligible impact.

Any increased demands on
resources (natural or
otherwise) that are, or are
likely to become, in short

supply

Negligible impact.
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6.0 Conclusions

RPS has prepared this REF on behalf of Santos QNT Pty Ltd to assess the environmental impact of the
proposed VSP activities at Brawboy 2, an existing wellbore in the Gunnedah Basin. The purpose of the VSP
is to investigate the potential coal seam gas resource within PEL 456.

Specialist assessments have been prepared for the proposal to assist in guiding the location of facilities
assessing the potential impacts of the operations. An assessment was undertaken for ecology and a site
inspection was undertaken for cultural heritage.

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.

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 activities of a short term duration. The REF has identified that the proposed VSP
activities are not likely to significantly affect the environment or threatened species, populations or ecological
communities or their habitats.
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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 only for
which it is supplied. 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

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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of native plant communities by exotic perennial grasses. Given that weed management procedures will
be implemented in a site EM Plan, it is unlikely that the proposed action will result in a significant increase
in the operation of this KTP to the Box Gum woodland.

Conclusion
Based on the consideration of the above factors, the proposed activities are not likely to significantly

affect the listed threatened ecological community White Box-Yellow Box-Blakely’s Red Gum Woodland or
its habitats.
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w Office of AHIMS Web Services (AWS)

Environment
NSW | &Heritage Search Result Your Ref Number :
Client Service ID : 47829
Santos - Spatial Information & Drafting - Brisbane Date: 01 August 2011

Queensland 0
Attention: Tahlita Ahwang
Email: tahlita.ahwang@santos.com
Dear Sir or Madam:

AHIMS Web Service search for the following area at Lot : 6, DP:DP237954 with a Buffer of 50 meters. conducted
by Tahlita Ahwang on 01 August 2011

A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information
Management System) has shown that:

OJAboriginal sites are recorded in or near the above location.

OJAboriginal places have been declared in or near the above location. *

If your search shows Aboriginal sites or places what should you do?

o You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the search
area.

If you are checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.

You can get further information about Aboriginal places by looking at the gazettal notice that declared it. Aboriginal
places gazetted after 2001 are available on the NSW Government Gazette (http://www.nsw.gov.au/gazette) website.
Gazettal notices published prior to 2001 can be obtained from Office of Environment and Heritage's Aboriginal
Heritage Information Unit upon request

Important information about your AHIMS search

o The information derived from the AHIMS search is only to be used for the purpose for which it was requested. It is
not be made available to the public.

& AHIMS records information about Aboriginal sites that have been provided to Office of Environment and Heritage
and Aboriginal places that have been declared by the Minister;

e Information recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are recorded as
grid references and it is important to note that there may be errors or omissions in these recordings,

Some parts of New South Wales have not been investigated in detail and there may be fewer records of Aboriginal
sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.

e Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded as a

site on AHIMS.
e This search can form part of your due diligence and remains valid for 12 months.

PO BOX 1967 Hurstville NSW 2220 ABN 30 841 387 271
43 BridgeStreet HURSTVILLE NSW 2220 Email: ahims@environment.nsw.gov.au
Tel: (02)9585 6345 (02)9585 6741 Fax: (02)9585 6094 Web: www.environment.nsw.gov.au





