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6.12 Visual Amenity

6.12.1 Introduction

A visual amenity assessment was conducted in relation to the proposed reasonably foreseeable
development (RFD) area of the CSG fields (including Roma (part), Fairview and Arcadia Valley only).
This section provides a summary of the assessment findings, including a description of the existing
environmental values, assessment of the potential visual impacts and recommended mitigation
measures. Refer to Appendix W for the full assessment report.

A full description of the CSG fields development activities used as the basis for the assessment is
provided in Section 3.

6.12.2 Methodology

The visual amenity assessment of the existing landscape character has been carried out to provide a
baseline against which the potential incremental impacts of the proposed CSG field's development can be
assessed. The visual amenity assessment has involved a field inspection to review, photograph and
describe the existing landscape character in each of the three major CSG fields (Roma, Fairview and
Arcadia Valley) in which the gas extraction operations are proposed to be expanded in the foreseeable
future. The field inspection also included a review of the visual aspects of existing CSG fields operations,
which include exploration and production well drilling and infrastructure associated with field development
and operational activities.

Assessment of the existing landscape character focused on views from public roads and other publicly
accessible locations within the CSG fields.

The results of this baseline landscape character assessment, combined with a review of proposed CSG
fields development activities (including access tracks and roads, fencing, well head equipment, plant and
equipment storage facilities, gas compression stations, water storage facilities, workforce accommaodation
and administration buildings) has allowed an assessment of potential visual impacts to be made.

The visual amenity assessment is presented by describing the works and illustrating them with annotated
photographs. Comments are also presented in relation to the typical visual impacts of each component
and the time frame of such impacts.

A range of typical mitigation measures have been identified that would minimise the level of potential
visual impact of the proposed CSG fields development.

6.12.3 Existing Environmental Values

The landscape character of the Roma, Fairview and Arcadia Valley CSG fields differs significantly as a
result of variations in the combination of landform, vegetation and land uses. The original landscape
character has been changed most dramatically in areas of high soil fertility where clearing has been
undertaken to allow cultivation and grazing.

The most notable of these areas is the gently undulating agricultural land in the vicinity of Roma and
Wallumbilla. These areas are associated with Bungil Creek and its tributaries that drain to the south into
the Condamine River system. Clearing of the original woodland vegetation has opened up views to the
mid and long distance across cultivated paddocks and grasslands. The visual character of these areas
changes significantly throughout the year with extensive areas of bare soil visible following cultivation,
followed by a period in which the green growth of the young crop is visually dominant, and then a period
in which the yellow/straw colours of the maturing crop dominate.

In less fertile areas the landscape character has also been changed as a result of clearing for grazing
purposes, but the seasonal variation is in most cases less dramatic than the areas of cultivation. The
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landscape character in these areas generally consists of grassland with scattered trees together with
remnant patches of woodland or forest, often along drainage lines. This landscape character is typical of
the northern portion of the Roma CSG field where grazing is the dominant land use.

In areas with the least fertile soils the landscape character is dominated by extensive areas of native
forest and woodland. The landform in many of these areas is strongly undulating and includes visually
prominent ridges and hills. State forests and national parks cover a substantial portion of this rugged area
of landscape. Views from within these areas are commonly blocked by the tree cover and local landform
features. This landscape character is common throughout the Fairview and Arcadia Valley CSG fields.

The majority of people who view the variation in landscape character do so from the network of public
roads throughout the area. The two major public roads in the vicinity of the CSG fields are the Warrego
Highway, which runs east-west through Roma, Wallumbilla and Yuleba; and the Carnarvon Development
Road, which runs north-south through Roma and Injune. A series of townships is located along these two
highways within the CSG fields and adjoining areas.

The landscape character of the CSG fields is also viewed from the numerous homesteads located
throughout the area. The pattern of rural homesteads is directly related to the pattern of public roads and
land uses. Areas of fertile soils within the Roma CSG field generally accommodate a relatively dense
pattern of homesteads, while the more remote and rugged forest and national park areas in the Fairview
and Arcadia Valley CSG fields have a significantly lower density of homesteads. The potential for views of
CSG field’s development activities associated with exploration drilling and production gas well
establishment is higher in those areas where the pattern of homesteads is more intense.

The Roma region has a long history of gas exploration and extraction and a substantial number of gas
wells have already been established. However, established wells do not generally form a prominent
element in the landscape. The well head and associated equipment is relatively small in scale and only
visually prominent in relatively short distance views. Consequently, most of the established wells are not
visible from public roads.

The most visually prominent aspect of the gas extraction operations is associated with exploration and
production drilling activities together with construction of associated production facilities. It is during this
period that equipment, vehicles, temporary structures and earthworks are visible within the rural
landscape. However, the period of visibility is relatively short in duration as site rehabilitation works
usually return the majority of the disturbed areas to their original or comparable land use. Long term
elements of the CSG field’s development include production equipment at well heads, compressor
stations, access roads and water storage dams. However, access roads and water management ponds
are common elements in the rural landscape (although the number of these would be expected to
increase as field development expands), and the compressor stations are limited in number relative to the
scale of the landscape in which they are located.

6.12.3.1 Landscape and Character Zones (LCZs)

There is substantial variation in the landscape character within and between the Roma, Fairview and
Arcadia Valley CSG fields, resulting from different combinations of landform, vegetation and land uses. In
order to understand the baseline landscape context of each of the CSG fields a landscape analysis was
carried out. The landscape analysis involved identification of a series of Landscape Character Zones
(LCZs) within each of the CSG fields that are illustrated on figures and described in the following sections.
Each LCZ incorporates an area in which the combination of landform, vegetation, land use and
development is relatively consistent. While individual LCZs may incorporate some visual variation, they
provide a broad baseline landscape context in which the CSG field’s development will take place.

Roma CSG field

The original pre-settlement landscape character throughout the Roma CSG field has been altered
dramatically in areas of high soil fertility that are suitable for cultivation. These areas include agricultural
land use in the central portion of the CSG field in the vicinity of Roma and Wallumbilla townships.
Clearing of the original woodland vegetation in these areas has opened up mid and long distance views
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across cultivated paddocks and grasslands. This landscape character is visible from sections of the
Warrego Highway and Carnarvon Development Road that run though the Roma CSG field.

The northern portion of the Roma CSG field is characterised by a system of visually prominent hills and
ridges defining wide valleys in which grazing is the predominant land use. The landscape character of
the southern and western portions of the Roma CSG field is characterised by extensive areas of forest
and woodland vegetation on moderately undulating landforms.

The Roma region has a relatively long history of natural gas exploration and production. Consequently,
gas well heads are common elements within the landscape, although generally not a visually prominent
component.

Three distinct LCZs have been identified within the Roma CSG field as shown on Figure 6.12.1. Each of
the LCZs is described with photographs and summarised below.

LCZ Zone R1 — Roma/Wallumbilla agricultural area

e  Gently undulating to flat landform drained by a system of creeks flowing into Bungil Creek;
e  Predominantly agricultural land uses at low elevation to the north and south of Warrego Highway;
e  Extensive areas of cultivation together with grassland used for grazing;

e Visual character varies throughout the year, with bare soil visible after cultivation, followed by green
growing crop and then the yellow/straw colours of the maturing crop;

e  Open views across cultivated and grazing paddocks from public roads; and
e Patches of woodland commonly associated with drainage corridors and road reserves.

— Gently undulating skyline Cultivation — Scattered trees =

Plate 6.12.1 View across Typical Cultivation Area
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Plate 6.12.2 View from Warrego Highway

LCZ R2 — Hills/slopes with forest & grazing land uses

Moderately undulating landform drained by a system of creeks flowing into Bungil Creek;
Patches of grassland used for grazing;

Extensive areas state forest and patches of remnant woodland; and

Views from public roads vary and include open long distance views as well as short distance views
where roadside vegetation is present.

Grazing grassland Trees along creek line - r~ Forest - covered ridge on skyline

Plate 6.12.3 Typical View across Undulating Landform
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~ Access track within rural property  — Woadland vegetation along creek line r— Grazing grassland

Plate 6.12.4 Typical View across Grazing Area

LCZ R3 — Hills/Valleys with grazing & forestry land uses

e System of hills and valleys in higher elevation area in northern portion of the Roma CSG field;
e Patches of grassland used for grazing often include scattered trees and shrubs;

e Patches of remnant woodland, particularly along creek and gully drainage lines; and

e Long distance views from ridge tops across wide valleys.

Scattered trees and shrubs Grazing grassland Water storage
Trees along major creek lines within grazing areas Mountain range on skyline dam

Plate 6.12.5 Typical View from Ridge Top Across Valley
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Plate 6.12.6 Typical View across Ridge Top

Fairview CSG Field

The general landscape character throughout the Fairview CSG field reflects a combination of strongly
undulating landforms, plateaus, drainage systems, and extensive areas of forest and woodland
vegetation. A series of deeply incised valleys associated with the Dawson River and its tributaries drain
the area from west to east.

Pony Hills Hallett State Forest covers an extensive area in the southern portion of the Fairview CSG field,
while Expedition National Park occupies a large area of rugged landscape in the northern portion. Areas
of grassland commonly occur on the relatively flat cleared plateaus located between the deeply incised
valleys.

Valleys associated with Horse Creek in the northern portion of the Fairview CSG field and Robinson
Creek in the eastern portion are relatively broad. The bases of these valleys have been extensively
cleared of the original woodland vegetation to establish grassland for grazing with scattered remnant
trees. Views from within the valleys are generally short to mid distance across the grassland areas with
tree-covered ridges and hills visible on the skyline.

Views from the tops of ridges and hills may extend across the valleys where clearing has taken place, but
generally views are blocked by the extensive tree cover throughout state forests and national parks
areas.

Three distinct LCZs have been identified within the Fairview CSG field as shown on Figure 6.12.2, and
described below.

Prepared for Santos Ltd, 31 March 2009




This drawing is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

0¢¢9 29¢t ‘ONqor

ar :panoiddy

yBuAdo) pue diysiaumQ Joj S13 Y} Jo Z'8T UOIIBS 0} Jajay WBLAdoD pue padinos st yalym exep urejuod Aew dew siy| :821n0S

123rodd 9NT3INOLSAvVID

Rivot Irrigation Area =
4 ) UL Y 4 i
Sy ‘Qbe\ A Fairview.alvotilrrigatio_

80 :aled

m
Z
<
Py
(@]
zZ
<
m
=
>
(
<
T
>
(@]
_|
®
>
_|
m
<
m
zZ
_|

lom ey6-6-0229292y  ‘ON 3l

Plant{1}

6002-TO

Z'219 PInbiy

- d131d 9SO M3INdIV4

SANOZ 431IOVHVHO IdVIOSANVT

Facilities N Major Road
Scegeatlﬁ.?%g%f@ : Fairview CSG Field Irrigation Area ~—————————— Major Drainage




GLNG PROJECT - ENVIRONMENTAL IMPACT STATEMENT

Coal Seam Gas Field Environmental Values and
Management of Impacts

Section 6

LCZ F1 — Forests & National Parks

e  Strongly undulating landform with visually prominent hills and deeply incised drainage lines;

e  Forest-covered hills in Expedition National Park and private land in northern portion of the zone;
e Hallett State forest in south eastern portion of the zone;

e Patches of grassland with scattered trees on isolated areas of grazing; and

e Views from public roads often blocked by forest cover.

Eucalyptus [ Cypriess Pine Forest Injune - Taroom Road

Plate 6.12.8 Typical View Within Hallett State Forest of Mixed Eucalypt/Cypress Pine
Forest
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LCZ F2 - Broad valleys

e  Wide east-west valleys defined by visually prominent hills and ridges along the northern and
southern edges;

e Extensive areas of grassland for grazing with scattered trees; and

e Views from within the valleys are generally across the grassland areas between trees with forest-
covered ridges visible on the skyline.

Farest covered hills Grazing grassland on flat valley floor

Plate 6.12.9 Typical View along Valley Floor

Plate 6.12.10 Typical View of Valley Floor
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LCZ F3 — Valleys and Plateaus

e  Strongly dissected landforms with steep sided valleys and plateaus between remnant forest on steep
slopes and along creeks;

e Plateau areas generally covered by grassland with scattered trees and some clumps of remnant
woodland; and

e Views from ridge tops are typically long distance.

Plate 6.12.11 Typical View across Valleys and Plateaus

Arcadia Valley CSG Field

Substantial areas of State forests and national parks occur within the Arcadia Valley CSG field,
particularly on the more rugged areas and higher elevation areas. Public lookouts are located on some of
the major peaks within National Parks providing long distance views across adjoining areas of rural land
use. Two distinct LCZs have been identified within the Arcadia Valley CSG field as shown on Figure
6.12.3 and described below.
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LCZ Al — Valley

e Arcadia Valley is a well defined north-south valley that is visually defined by prominent ridge lines
along its eastern and western edges;

e Arcadia Creek drains the valley to the north into Lake Nuga Nuga;

e Extensive areas of grassland are used for grazing, with scattered trees on the valley floor;

e  Two smaller valleys (one in the northern and the other in the southern portion of the zone)
predominantly contain grassland with scattered trees; and

e  Views from within the valleys generally extend across the grassland areas to forest-covered ridges
on the skyline.

Plate 6.12.12 View Across Plateau to Arcadia Valley and Surrounding Escarpments

Plate 6.12.13 View Across Plateau to Arcadia Valley and Adjoining Mountain Ranges
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LCZ A2 — Mountain Range

e Visually prominent mountain range east of Arcadia Valley comprising a system of deeply incised
valleys draining to the east;

e  Forest-covered ridge lines, slopes and valleys;

e Alarge proportion of the zone is covered by Expedition National Park, with the balance covered by
state forests and remnant forest on private land; and

e  Views from ridge tops are generally blocked by tree cover but some long distance views are
available where openings occur.

.

Plate 6.12.14 Typical View across Deep Valley

Plate 6.12.15 View across Deep Valleys and Plateaus

Prepared for Santos Ltd, 31 March 2009




GLNG PROJECT - ENVIRONMENTAL IMPACT STATEMENT

Coal Seam Gas Field Environmental Values and
Section 6 Management of Impacts

6.12.3.2 Landscape Significance of the CSG fields

The local, regional, state, national or international significance of the landscape in each of the three CSG
fields varies significantly.

Roma CSG Field

The landscape significance of the Roma CSG field is very different to that of Fairview and Arcadia Valley
CSG fields. The more gently undulating landform combined with extensive cultivation and grazing
throughout the Roma CSG field results in a rural landscape character that contrasts with the more
rugged, natural landscape character of the Fairview and Arcadia Valley CSG fields.

At a local level, the rural landscape of the Roma CSG field is primarily of significance to the relatively
large number of people who live and work in the area.

At a regional and state level, the landscape significance of the Roma CSG field is primarily related to the
sections of Warrego Highway and Carnarvon Development Road that pass through the area. These
sections of highway carry substantial tourist traffic travelling from coastal areas, Brisbane and New South
Wales to the Expedition, Carnarvon and Nuga Nuga National Parks. Views from the highways therefore
form part of the visual experience of these tourists visiting the region. The landscape of the Roma CSG
field would not be considered to be significant at a national or international level.

Arcadia Valley and Fairview CSG Fields

The Arcadia Valley and Fairview CSG fields cover extensive areas of rugged and visually attractive
landscape. In particular, Expedition National Park, which covers large areas of the Fairview and Arcadia
Valley CSG fields, is recognised as being significant at a regional, state and national level. The rugged,
natural landscape character of the national park provides spectacular views into deep gorges and valleys.
It attracts visitors from throughout the region and other parts of the state as well as interstate and
overseas visitors. The landscape of Expedition National Park would generally be considered to be of state
and national level significance.

The CSG production wells and associated infrastructure will not be located within national parks; however
Arcadia Valley Road, which passes through parts of the Fairview and Arcadia Valley CSG fields, is used
by visitors to Expedition National Park as well as Lake Nuga Nuga and Nuga Nuga National Park at the
northern end of Arcadia Valley.

At a local level, the landscape in which the Fairview and Arcadia Valley CSG fields are located is of
significance to those people who live in the area.

6.12.3.3 Capacity of CSG Fields Areas to Visually Absorb Change

Roma CSG Field

The extensively cleared and intensive pattern of roads, tracks, fencing, rural structures and homesteads
throughout the Roma CSG field generally increases the capacity to visually absorb changes associated
with the proposed CSG field’s development. The gently undulating landform means that gas wells are
only visible (from ground level) when they are located close to public roads or homesteads. The ground
level visual impact from the tops of the low hills is expected to be low as the above ground components of
production wells are relatively low in height (typically 2 - 3 metres), and are readily screened from view by
vegetation and local variations in landform in areas between the well lease and public roads or
homesteads. Similarly, other components of the CSG field’'s development including access roads,
temporary accommodation and gas compression stations can be relatively easily screened from ground
level view by vegetation and local landforms.

Visual impact of the CSG fields from the air would be expected to be more prominent, however the major
Brisbane - Roma - Charleville flight path only traverses the southern part of the Roma CSG field in an
east-west direction. This portion of the CSG fields has been subject to major agricultural development,
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therefore expanded CSG development activities would be occurring in an already altered (from a visual
impact perspective) environment, which would tend to make any new gas exploration and development
activities less visually intrusive.

In the northern portion of the Roma CSG field, where the landform becomes more undulating, the
capacity to visually absorb components of the CSG field’'s development decreases. Cut and fill slopes
resulting from construction of well leases on steeper slopes and ridge lines become more visible (from
both the ground and air), particularly where the vegetation cover is primarily grassland. This part of the
Roma CSG field is not located under any major flight paths.

Fairview and Arcadia Valley Fields

The Fairview and Arcadia Valley CSG fields have the potential to visually absorb changes resulting from
the development of CSG wells and associated infrastructure due to the visual screening provided by the
extensive forest and woodland cover, although the steeper nature of the landscape (as compared to the
Roma field) does create the potential for the increased earthworks activity to be more visible. This visual
absorption potential is dependent on adequate existing tree cover being maintained to provide visual
screening to new developments from public roads and viewpoints. On those upper slopes and hill top
areas where the main vegetation cover is grassland, the capacity to visually absorb changes associated
with CSG field’s development is significantly reduced. Cut and fill slopes associated with the construction
of CSG well leases are more visible due to the lack of visual screening. However, their visual prominence
decreases relatively quickly as the viewing distance increases.

In more heavily timbered areas the visual impacts from the air would be expected to be higher due to the
visual contrast between areas that are cleared for the gas field development and the surrounding
timbered areas. However, it should be noted that the Fairview and Arcadia Valley fields are not located
under any major flight paths and no wells will be located within national parks.

6.12.4 Visual Impact Assessment

Development of the CSG fields involves a sequence of activities that commences with initial site
investigations and progresses through to the establishment of production wells, gas gathering lines and
associated transmission infrastructure. The nature, scale, timing and visual impact of each of these
activities varies significantly.

A key factor influencing the potential visual impact of the various activities and facilities will be the level of
visibility from individual locations. Visibility is a measure of the extent to which a particular activity or
facility may be visible from surrounding areas, the relative number of viewers, the period of the view, view
distance and context of the view. In assessing visibility the principle of inter-visibility is often used, which
means that if an area or location is visible from a well lease then that site would be visible from the area
or location.

The potential visual impact of the CSG field’s development will primarily be influenced by the level of
visibility or extent to which the various activities or facilities would be visible from surrounding areas. It is
also influenced by the degree of visual contrast between those activities or facilities and the landscape
context in which they are viewed.

Visual contrast results primarily from differences in colour between elements that are visible in the
landscape. For example, the light brown or red colour of exposed soil generally contrasts with the green
or beige colour of grass in grazing paddocks. Similarly, light grey sandy soils will contrast with the dark
green and grey colours associated with forest vegetation.

Distance imposes a strong influence on potential visibility because the proportion of the total view
occupied by works or facilities associated with the CSG fields decreases with distance. In addition, the
visual contrast between those works or facilities and the surrounding rural landscape decreases with
distance due to the atmospheric effects of dust and water vapour. Each of the principal components of
the CSG field’s development is addressed separately from the visual perspective in the following
sections.
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In assessing the potential visual impact associated with the various components of the CSG field's
development one of four categories may be applied. The categories are defined as:

e Negligible visual impact - only a very small part of the CSG fields development component would
be discernible and/or it would be located at such a distance that it would be scarcely visible;

e Low visual impact - the CSG fields development component would constitute only a minor part of
the wider landscape view and might be missed by the casual observer. Awareness of the
development would not have a marked effect on the overall perceived quality of the view;

e Moderate visual impact - the CSG fields development component may form a visible and
recognisable new element within the overall landscape view and may be readily noticed by an
observer; and

e High visual impact - the CSG fields development component would form a significant and
immediately apparent part of the landscape view that would affect and change its overall character
(the change may be positive or negative).

A detailed description of CSG field's development activities is provided in the Section 3. However, a
summarised version of the various stages of CSG field’s development with an assessment of visual
impact is provided below.

6.12.4.1 Exploration (Seismic and Geophysical) Surveys

The first activity in the development of the CSG fields is exploration of gas reserves. This activity involves
seismic and geophysical surveys. The most common method of seismic survey involves the use of a
generator and vibrator pad (vibriosis method) to transmit vibrations through a range of frequencies into
the earth. The shot hole (dynamite) method may be used where preservation of vegetation cover is
required.

The survey activities create relatively short term visual impacts that only last for the period that the survey
equipment is located on the site. Any site disturbance is required to be rehabilitated unless the landholder
requests otherwise.

While the visual impact of this activity may be moderate in situations where they are visible from public
roads or homesteads, the impact is short term and the visual impact will become negligible when the site
is rehabilitated.

6.12.4.2 Corehole Drilling

Following (or in place of) seismic surveys, exploratory corehole drilling is undertaken to collect solid coal
and rock cores for testing. Holes are typically between 100 mm and 300 mm in diameter. When work is
finished at a specific site, the hole is usually filled with grout and the area appropriately rehabilitated. A
well lease area of approximately 60 m x 60 m is usually required for drilling coreholes. Information on the
time taken per corehole is provided in Section 3.

6.12.4.3 Pilot / Appraisal Well Drilling and Testing

Once a promising geological structure has been identified by the seismic surveys and/or corehole drilling
program, the presence of a resource and the thickness and internal pressure of a reservoir is confirmed
by drilling pilot wells (also referred to as appraisal wells). The location of a well lease depends on the
characteristics of the underlying geological formations, soil, terrain and seasonal variations.

A drilling pad is constructed at the chosen site to accommodate the drilling equipment and support
services. Typically, this pad can range from 65 m x 80 m to 110 m x 100 m in area. Preparation of the
site includes:

e Clearing of surface vegetation and topsoil which are stockpiled for future rehabilitation;

e Levelling the ground surface for the drill rig; and
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e  Fencing the site boundary of some sites.

A temporary workforce accommodation facility may be established for the duration of the drilling
operations, which typically covers an area of up to 6,000 m?. This facility will be located away from the
drilling site and generally include accommodation buildings, canteen facilities, communications, vehicle
maintenance and parking areas, fuel handling and storage areas as well as waste management facilities.

Drilling occurs continuously (24 hours/day) for approximately 2 - 3 days. The precise time to complete
drilling is dependent on the depth of the well, the geology of the area and the type of rig used. After
drilling is completed and the initial testing of the gas resource has been carried out, the drilling rig is
dismantled and transported to the next exploration site. Information on the time taken to mobilise the rigs
and support infrastructure is provided in Section 3.

Visual impacts associated with the exploration wells will result from:

e  Clearing of vegetation and stockpiling top soil;

e Fencing the site in some situations;

e  Establishing the drilling rig and associated equipment and structures on the well lease;
e  Lighting during night operations; and

e  Establishment of the workers accommodation facilities.

The duration of the visual impacts associated with the exploration wells should generally be limited to the
2 to 5 days that the drilling equipment is on the site. If the drilling does not indicate a commercial resource
then the site will be rehabilitated and returned to its pre-disturbance land use. The rehabilitation works will
include removal of fencing, regrading the site, spreading top soil from the stockpile and establishment of a
vegetation cover. The time required for the vegetation cover to be re-established will depend on seasonal
growing conditions, but in most situations the site will be fully revegetated within 1 — 2 years, with an initial
grass cover established within a period of months.

The significance of the visual impact will depend strongly on site visibility from public roads, homesteads
or townships. Where the well lease is to be located close to a public road or homestead then the level of
visual impact may be moderate to high. However, even in these situations the visual impact will generally
be short term and will become negligible after removal of the drilling equipment and rehabilitation of the
site. Examples of exploration drilling operations are illustrated in the following photographs.

Dilling equipment Access track

Plate 6.12.16 Typical Exploration Drilling Operations Viewed from a Public Road
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Plate 6.12.17 Typical Exploration Drilling Operations Viewed from a Public Road

Plate 6.12.18 Exploration Drilling Rig

6.12.4.4 Production Wells

If the exploratory drilling program indicates a commercial CSG resource then a wellhead valve assembly
will be installed and a production casing string will be set. A surface production facility will then be
installed that includes a well pump, gas engine to drive the pump, a water/gas separator and flare stack.
The site will then be rehabilitated by removal of fencing, regrading/re-contouring the area, spreading
topsoil from the stockpile and re-establishing vegetation cover to allow the former land use to continue. A
new fence will be established around the well head area which will typically be approximately 20 m by 20
m in area.

Following rehabilitation of each CSG production well lease, only the relatively small surface production
components will be visible. Even in situations where the well lease is visible from public roads or
homesteads, the visual impact will generally be low. The visual impact is predicted to be negligible in
most situations where the well lease is in a rural landscape and not visible from public roads or
homesteads. If flaring occurs at a well head then the visual impact will generally be more significant,
particularly at night if it is visible from homesteads or public roads.

The following photographs of existing gas wells illustrate a number of key points, including:
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e  The colour contrast between exposed soil and the adjoining vegetated areas is the primary factor
influencing the level of visual impact prior to revegetation of the well lease;

e  The use of white on some of the well head components increases the contrast between them and
the surrounding landscape elements compared to dark coloured components;

e Gas flares are more visually prominent when seen against a dark coloured background compared to
the lighter coloured background of the sky; and

e Regrading of cut and fill slopes to gentle gradients that are compatible with the adjoining landform
minimises their visibility.

Flare stack —
White gas tank visually prominent Well head —

— Gas handling
equipment

Plate 6.12.19 Production Well on Gently Undulating Landform

Top soil respread & grass White gas tank
cover being established Fill slope wvisually prominent Gas flare  ~Cut slope

Plate 6.12.20 Production Well Lease on Undulating Landform Showing Cut and Fill
Slopes Prior to Revegetation
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Access road to well site White equipment
& State Forest beyond visually prominent

Top scil respread to allow
establishment of grass

e
Plate 6.12.21 Production Well Lease on Sloping Landform in Hallett State Forest Prior to
Revegetation

Cut slope being revegetated White gas tank visually prominent
Gas flare Well head View across wide valley

Plate 6.12.22 Production Well on Ridge Top with Cut and Fill Slopes Prior to
Revegetation

The production wells will generally be spaced on a 750 m by 750 m grid" (or greater) with the location of
individual wells adjusted as necessary to take account of existing land uses and avoidance of
environmentally sensitive areas. As a result of this spacing it is likely that more than one well lease may
be visible from an individual view location. The number of well leases that will be visible from a particular
location will depend on the screening effect of local landform and vegetation.

Visual impact from the air is not considered to be high as the majority the CSG fields (and the gas
transmission pipeline corridor) are not located under major flight paths (note that the Brisbane — Roma -
Charleville flight path does traverse the southern Roma field, however this area has historically been
highly modified due to past and ongoing agricultural activities which reduces to visual impact of additional
gas field development works).

In order to illustrate the extent to which well leases may be visible from a single viewing point, a set of
photomontages have been prepared. Two contrasting view situations have been selected including:

e View Example 1 which includes an area of rural landscape with strongly undulating landform with
extensive grassland and scattered trees; and

! The CSG development does not become more intrusive, as the development area increases the intensity remains the same.
Therefore, the development of coreholes, pilot wells and production wells will adhere to the 750 m by 750 m grid.
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e View Example 2 which shows extensive tree regeneration together with remnant mature trees.

Proposed Development.

Plate 6.12.23 View Example 1 — Existing Rural Landscape with Well Leases and Access
Road Added

Proposed Development.

Plate 6.12.24 View Example 2 — Existing Rural Landscape with Well Leases and Access
Road Added

The photomontages illustrate a number of key points in relation to the visual impact associated with the
proposed development of CSG production wells, including:

e Red coloured well head components are visible even when they are relatively small in size compared
to other components;

e  The use of dark green and grey colours on the well head components significantly reduces their
visibility compared to white and beige colours;

e In situations where a viewer is looking down on a well head from an elevated position, a larger
proportion of the well head equipment is visible compared to situations where the viewer is looking
up to a well head from a lower elevation;
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e  Gravel access roads are visually compatible with the rural landscape character of both View
Examples; and

e Trees and shrubs have the potential to provide effective visual screening.

It should be noted that the photomontages represent views that the general public would not see as they
are located on private property in a rural landscape. Comparable views would only be available to the
general public in situations where well heads are to be located in similar landscape within 1 km or so of a
public road or lookout. Comparable views may be presented to residents from homesteads that will be
located a similar distance from well heads.

6.12.4.5 In-field CSG Collection Pipelines

A network of in-field gathering pipelines is being established to collect CSG and transfer it to the main gas
transmission pipeline for transmission to the Gladstone LNG facility. The scope of work involved with
installation of these underground pipelines will include:

e Clearing of vegetation along the pipeline alignment;

e  Striping and stock piling top soil;

e  Excavating a trench;

e  Placing the pipe in the trench;

° Backfilling and compaction;

e Placing top soil and establishing a grass cover; and

e Installation of surface markers.

The visual impact of these works may be moderate in situations where the pipeline is located within, or
crosses a public road corridor or is visible from homesteads. However, the visual impact will be relatively
short term. Following rehabilitation of the pipeline easement the visual impact is predicted to reduce to

negligible. The duration of the visual impact associated with pipeline installation works will vary depending
on terrain, but generally it will be no more than two months in any individual area.

Obviously, any installation of in-field pipelines that require significant clearing of vegetation would create a
higher level of visual impact. However, selection of pipeline route alignments always attempts to use
existing disturbed areas wherever possible.

The only significantly visible element following installation of underground pipelines will be the surface
markers that indicate the alignment. Given the relatively small size of the markers, their visual impact
post-rehabilitation will be negligible, even in situations where the pipeline runs parallel to, or crosses
public roads or is in proximity to homesteads.

The photographs of existing CSG collection pipelines being installed and following site rehabilitation
provide an indication of the potential visual impact of the proposed pipeline installation works.

In some locations low point drains are installed, which consist of a valve and a clear bulky bin. However,
such bins are not required at most situations which drain directly to ground. The potential visual impact of
these low point drains where they are installed is considered low to negligible.

Prepared for Santos Ltd, 31 March 2009




GLNG PROJECT - ENVIRONMENTAL IMPACT STATEMENT

Coal Seam Gas Field Environmental Values and
Section 6 Management of Impacts

]

5; .
L' o
Ti?

e -
S o 2 L — . .
i J..t‘ - - =
R -
¥ o™ " .-_‘- . oy -yt
= e s e v .
| .'.ii""'F- : _h',.:_.’: -_—"HE'_ s -
¢ A e il P -
[ o f = a2 =
N 4 s

Plate 6.12.25 Gas Collection Pipeline Laid Out Along Easement in Forest Area Prior to
Trenching and Installation

— Gas pipeline alignment
—Gas pipeline laid out prior to revegetation Equipment installing
i i i ipeeline i Basin Road
pricr to installation — Rasin Read gas pipeline into trench

Plate 6.12.26 Gas Collection Pipeline Being Installed in Area of Grassland and Remnant
Tree Clumps
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Marker Gas pipeline trench — ~Marker Access track

Plate 6.12.27 Existing Underground Pipeline along Edge of Forest Area

~ Approximate alignment of underground gas pipeline
== Marker

Plate 6.12.28 Existing Underground Pipeline through Grazing Paddock

6.12.4.6 Water Infrastructure and Management

The CSG extraction process requires water to be removed from the coal seam before the gas can be
extracted. The water generated from the gas wells is collected by a network of pipes that carry it to a
series of water management ponds. Various options exist for the beneficial re-use of this water (refer to
Section 6.7 for further details). While the water collection pipelines are underground and therefore create
no significant long term visual impact, a range of options is available for the infrastructure to manage the
water generated. The potential visual impact will vary significantly between these options.
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In situations where the collected water is to be stored in water management ponds that will be
constructed specifically for that purpose, the resulting visual impact is likely to be considered positive by
most viewers as it will result in the creation of a new water element in the landscape. However, if the
areas of bare earth created by construction of the ponds are not revegetated effectively then the resulting
soil erosion will result in a major negative visual impact.

The visual impact of the water management ponds construction works will generally be moderate in
situations where the works are visible from pubic roads or homesteads. However, it is predicted that the
visual impact will become negligible in most situations following rehabilitation of the site. If the water
surface of the pond is visible from public roads or homesteads and the surrounding slopes have been
revegetated then the visual impact will be perceived by most observers as a moderate to high positive
visual impact.

The photographs presented below illustrate water storage solutions that may be used to manage water
generated by future CSG wells. The photographs below are of a lined water management pond in which
part of the black impermeable synthetic liner is visible. If this liner was visible from an adjoining public
road or homestead it would be perceived by most viewers as producing a moderate negative visual
impact that significantly diminishes the positive visual impact of the water surface. If, however, the lined
water management pond is not visible from a public road or homestead then the visual impact will be
negligible. It should be noted that both of the water management ponds in the photographs below are
located on private property and not visible from a public road or homestead.

Impermeable liner Fill embankmant

Plate 6.12.29 Water Management Pond Constructed with Impermeable Liner

Waste water pond
lined with membrane

Erasion contral matting on embankment
to aid vegetation establishment

Drainage way being
re-vegetated

Plate 6.12.30 Water Management Pond Embankment with Erosion Control Matting used
to Establish a Protective Grass Cover

6.12.4.7 CSG Compressor Stations

Gas produced from the CSG fields will be compressed in order to collect it from the individual gas wells
and then convey it to the gas transmission pipeline. A series of compressor stations are to be located
near the gas wells in each field to perform this function. While the compressor stations are substantial
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industrial structures, they look similar to other industrial sheds in the landscape (refer Plate 6.12.31
below) and are to be located away from residents, schools and townships. Consequently, the visual
impact of these installations is predicted to be negligible in most situations. If, however, it becomes
necessary to locate a compressor station within the potential view of a public road or homestead, then
mitigation measures that could be adopted include tree and shrub planting combined with earth mounding
where necessary to block potential views and reduce the visual impact to a negligible level.

Compressor station under construction — Access road for construction vehicles
-kﬁ..
-

Plate 6.12.31 Fairview Compressor Station Under Construction Near Springwater
Accommodation Facility

6.12.4.8 Access Roads

New roads will be constructed to provide access for vehicles and equipment during drilling operations as
well as to allow inspections and ongoing maintenance of well heads, CSG collection and transmission
facilities and other associated infrastructure. The unsealed access roads will generally be located along
fence lines and where practicable will avoid remnant vegetation, cultivated paddocks, steep slopes and
erosion prone soils. The surface gravel material to be used in the construction of any new access roads
will be similar to that used on existing rural tracks in the area. The visual contrast between the sections of
new access road and the landscape in which they are located will therefore be minimal.

While the development of these access roads will result in a significant increase in the extent of roads
throughout the CSG fields, the visual impact at individual locations will vary significantly. In areas where
new access roads will be visible from public roads, townships or homesteads the visual impact is
predicted to be moderate to low. However, the majority of new access roads associated with the CSG
fields will only be visible from the private rural properties in which they are located. Consequently the
visual impact is predicted to be perceived generally as low to negligible.

The photographs presented below in Plates 6.12.32 and 6.12.33 illustrate two different types of existing
access road. The first is a section of public road that provides access to numerous CSG well leases,
compressor stations and a workforce accommodation facility. The extent of this category of road that is to
be constructed to provide access to new CSG wells is expected to be limited, although sections of
existing public roads may be upgraded to provide adequate access to new CSG well leases.

The second example is more typical of access roads that will be constructed through rural properties to
provide access to CSG well leases.
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The Basin Road (public access) Well site

Plate 6.12.32 Major Access Road to Springwater Accommodation Facility and Fairview
Wells

Access road to well sites within private rural property
also used by property owner — Well drilling equipment

Plate 6.12.33 Typical Access Road within Grazing Paddock

6.12.4.9 Storage and Lay-down Areas

Development of the CSG fields will involve the use of relatively large amounts of materials and
equipment. Accordingly, there is a requirement for storage and lay-down areas. These areas will
generally be located away from public roads and homesteads and therefore result in negligible visual
impact. If however, it becomes necessary to locate such facilities within the viewshed of public roads then
best practice mitigation measures such as earth mounding and planting will be carried out to provide
visual screening.
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6.12.4.10 Accommodation

Accommodation will be provided by Santos in both temporary and long term facilities for drilling crews,
pipeline crews and field operators. The majority of these accommodation facilities will be removed
following completion of the CSG field’s development. Consequently the long term visual impact will be
negligible.

Long term accommodation facilities will be located so as not to be visible from public roads, townships or
homesteads. Consequently, their visual impact is predicted to be negligible.

The following photographs show examples of existing temporary accommodation facilities as well as long
term accommodation.

Tempaorary accomodation buildings

i

el
- y '

Plate 6.12.34 Typical Temporary Accommodation Associated with Drilling Operations
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Plate 6.12.35 Fairview Accommodation

Prepared for Santos Ltd, 31 March 2009




GLNG PROJECT - ENVIRONMENTAL IMPACT STATEMENT

Coal Seam Gas Field Environmental Values and
Section 6 Management of Impacts

Plant aquipment &
The Basin Road Accomodation building materials storage facility

Plate 6.12.36 Major Accommodation Facilities at Springwater, with Plant and Materials
Storage Area

6.12.4.11 Borrow Pits

Gravel and other construction materials are sourced from borrow pits for construction of well leases,
access roads and storage areas. The borrow pits are generally located close to where the material is
used, which in most situations throughout the CSG fields is in a rural landscape. Siting of future borrow
pits will be such that they are not visible from public roads, townships or homesteads, in which case their
visual impact will be negligible. If necessary, best practice mitigation measures such as earth mounding
and tree planting will be carried out to screen potential views of any new borrow pits that may be required.
In addition, borrow pits will be rehabilitated when they are no longer required. Consequently, the visual
impact of borrow pits it predicted to be negligible.

6.12.4.12 Rehabilitation and Decommissioning

Each component of the CSG field’s development has a limited life span, at the end of which any
redundant plant, equipment or other relevant infrastructure will be decommissioned, removed from site
and the site/s rehabilitated. The period of use varies significantly from the exploration wells (which may
only be used for a matter of days), to the production wells, pipelines, compressors and other production
related infrastructure that may remain operational throughout the 20 to 25 year life of the CSG fields.
Following decommissioning and site rehabilitation of the production well and compressor sites the visual
impact will be reduced to negligible.

The following photographs in Plates 6.12.37 and 6.12.38 show examples of rehabilitation works that have
been carried out on existing well leases. Plate 6.12.37 shows a well lease that is in the process of being
revegetated, while Plate 6.12.38 shows a site that has been rehabilitated for a period of years. It should
be noted that Santos is continually refining the process of siting CSG wells and site rehabilitation
technigues to minimise visual impacts.
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Top soil respread & ground surface levelled to allow grazing to be restored

Plate 6.12.37 Exploration Drilling Site in Grazing Paddock after Regrading and Top
Soiling

Crop grawing on former drilling site = — Marker near centre of former drilling site

Plate 6.12.38 Example of Completed and Rehabilitated Exploration Drilling Site within
Cultivated Paddock

6.12.5 Potential Impacts and Mitigation Measures

The current work methods employed by Santos in the CSG field’s development are aimed at minimising
the visual impacts. However, these work methods are constantly reviewed with the intent of improving
their effectiveness. Consequently the mitigation measures addressed in this section include many of the
current work methods adopted by Santos, together with other measures that will further minimise the
potential visual impact of CSG field's activities.

The mitigation measures aim to achieve the following objectives:

e Minimise the extent of disturbed areas that are visible from public roads, homesteads and towns;

e  Minimise the degree of visual contrast between the CSG fields works, as well as permanent
structures, and the landscape setting in which they are located;

e  Minimise permanent changes to the natural landform; and
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e Take advantage of existing vegetation and local landform variations to create screening of potential
views of CSG field’s development activities from public roads, homesteads and towns.

Specific mitigation measures recommended for the major components of the CSG field’s development
process are summarised in the following sections.

6.12.5.1 Exploration Wells

While the period of activities associated with exploration wells is relatively short, the following mitigation
measures are recommended:
e Minimise the extent of the works area and clearly define the site boundary;

e Locate and orientate well leases as much as practicable to minimise the amount of cut and fill
earthworks and vegetation clearing required to establish the drill pad;

e  Stockpile topsoil for reuse in rehabilitation works;
e  Minimise the period in which soil remains exposed; and

e Rehabilitate disturbed areas as soon as possible after completion of works by re-contouring, re-
spreading top soil and re-establishing the vegetation cover.

6.12.5.2 Production Wells

Equipment associated with CSG production wells will remain in place for the productive life of the gas well
(potentially a number of years for each individual well, and 20 - 25 years for the CSG fields as a whole).
Recommended mitigation measures include:

e Plan the location and well establishment works to avoid steep slopes and minimise the amount of cut
and fill required to create the flat platform for the well head;

e Design permanent earthworks so they are visually compatible with the surrounding natural
landforms;

e Re-establish vegetation cover on disturbed areas that is compatible with the adjoining land use;

e Inforest areas locate wells so as to maintain a vegetation buffer (minimum of 50 metres) between
the well lease and any public roads;

e  When locating well leases in the more rugged, remote northern areas of the CSG fields assess their
potential visibility from public roads and significant viewpoints such as National Park public look-outs
and adjust the location and/or layout to minimise their visibility from such locations; and

e  Select colours for above ground equipment that minimise the visual contrast between such
equipment and the surrounding landscape.

6.12.5.3 Water Management Infrastructure

Maijor visible items of plant, equipment and facilities required for management of CSG fields associated
water include water management ponds and treatment facilities such as Reverse Osmosis (RO) plants.
Recommended mitigation measures to minimise the visual impacts include:

e  Siting of facilities as far as practicable in areas that are not visually intrusive (e.g. exposed ridge lines
and plateaus);

e Minimise the amount of cut and fill earthworks undertaken to reduce the creation of artificially steep
slopes that may be susceptible to erosion;

e Minimise the extent of vegetation clearing undertaken, and make use of existing stands of vegetation
to act as natural screens/buffers;

e  Select colours for above ground equipment that minimise the visual contrast between such
equipment and the surrounding landscape; and
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e Commence rehabilitation works as soon as possible after construction is completed (particularly on
areas of exposed earth). This may involve a staged rehabilitation process.

6.12.5.4 CSG Fields Compressors

A series of field compressor stations will be constructed and operated throughout the CSG fields.
Recommended mitigation measures include:
e Locating compressors away from residents, schools and townships;

e  Tree and shrub planting combined with earth mounding where necessary to block potential views;
and

e In any areas that may be in close proximity to public roads, residents or built up areas consideration
be given to enclosing compressor facilities (or part components thereof) within sheds or enclosures.

6.12.5.5 Access Roads and Tracks

Existing tracks and roads are to be used as much as possible in order to minimise track duplication and
the extent of new road construction. However, significant lengths of new roads and tracks will be required
for access to the CSG wells during their establishment and longer term production periods. Santos has in
place a number of Road Design Standards, which are used in the construction of field roads and tracks.
These standards fix the minimum width of most roads. The reason for the standards is to provide a high
level of safety to road users and to minimise environmental disturbance.

Recommended mitigation measures include:
e Aligning access roads and tracks as much as possible with the existing pattern of fencing and natural
drainage;

e Avoid impacting upon vegetated areas if possible, particularly along drainage lines (tracks should be
deviated so that drainage lines are crossed in naturally clear areas);

e  Where vegetated areas do need to be traversed, weave tracks to avoid clearing dense stands of
vegetation or mature trees (this practice also breaks up the line of sight);

e  Where new roads/tracks are required, orientate them (where safe to do so) so that they intersect
existing roads at an obtuse angle rather than at a right angle. This will help reduce their visual
prominence to the general public and discourage unauthorised access from public roads;

e Avoiding roads traversing across steep slopes and highly visible ridges and hills;

e  Minimising the width of roads and tracks;

e Revegetating table drains and shoulders immediately after construction of access roads;
e Implementing erosion control measures during road construction; and

e Removing temporary roads and tracks as quickly as possible after they are no longer required and
immediately carrying out revegetation works.

6.12.5.6 Gas Pipeline Development (Infield Pipelines)

The CSG field’'s development includes installation of infield gas pipelines that will collect CSG from
individual wells for transport to gas transmission pipeline, and ultimately the LNG facility on Curtis Island.
The following recommended mitigation measures are consistent with current pipeline development
practices:

e Minimise the length and width of roads and tracks required to carry out the pipe installation works
and use existing roads and tracks where practicable;

e Minimise the extent of vegetation clearing and stockpile cleared vegetation and top soil for reuse in
site rehabilitation works;

e Minimise the area covered by excavated material alongside the trench;
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e  Carefully place and compact excavated subsoil material to backfill the trench; and
e  Spread top soil over the area and apply seed to re-establish a grass cover.

6.12.5.7 Cumulative Impacts

Section 1 identifies other CSG development projects planned for the surrounding region. Some of these
potential projects to be developed are many 100 km from the RFD area and some may be in the Future
Development (FD) area. There is limited information available as to the planned development of these
potential projects or the quantity and timing of the development of the wells or associated infrastructure;
however, a qualitative assessment can be made of the possible cumulative impacts.

The total land surface area directly impacted by the Santos activities in the RFD Area is estimated at
2,500 ha. This constitutes 0.37 % of the RFD area of 6,800 km?. The impacted surface area is
associated with a network of trunk roads and access roads that connect the CSG wells. Accordingly the
impacts described in this section affect a relatively small area of land and the impact on such areas will
be reduced by the application of the mitigation methods described in this section.

As only one company or joint venture can operate within a single petroleum lease at any one time, there
will not be a situation where competing companies will undertake petroleum activities over the RFD Area
at the same time as Santos. Accordingly, there will not be an intensification of the impacts described in
this section on the RFD Area as a result of the activities associated with the other CSG development
projects.

It is, however, possible that other companies may develop CSG facilities within the FD area as part of the
planned CSG development projects in addition to the existing CSG domestic supply facilities. This will
mean that there will be more CSG development in the FD area than the Santos project. As an area is
developed, the number of wells will increase. The spacing of wells will not intensify with field
development. As CSG development projects are undertaken, the impacts upon visual amenity from any
given location will remain similar to that described in this section. There will, however, be a greater
number of locations from which the visual amenity will change.

Further, the extension of CSG development projects viewed from the air will be visible as a series of
networks (essentially of made of access roads and well leases). As the CSG projects develop, the
networks will expand and contract in line with the development lifecycle of the particular projects. The
impacts on visual amenity from the various CSG field networks will be spread over a larger area of land
generally described in Section 1. The main western Queensland flight path overflies the Roma CSG field,
where the relatively high level of agricultural development (e.g. the relatively intensive network of farm
roads and other infrastructure) mitigates impacts to visual amenity. Accordingly, whilst there will be an
increased size of the overall networks and cumulative visual impact from the air, is not expected that this
impact will be significant.

The CSG developments will likely have a similar level of impact upon visual amenity in their respective
tenements (as described in Section 1), as is expected for the Santos CSG fields. Furthermore, it is
expected that the other CSG development projects would include some or all of the proposed mitigation
measures in relation to visual impact, soils and land described in this section. By utilising the mitigation
methods the expectation is that there will be minimisation of the cumulative impacts on the surrounding
environment.

Table 6.12.1 provides a summary of visual amenity impacts and mitigation measures for the CSG fields.
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Table 6.12.1 Potential Visual Impacts and Mitigation Measures

Aspect Potential Impact Mitigation Measures Objective

Construction

Field visual Reduced visual Exploration Wells Minimise views of well sites and infrastructure
amenity amenity e  Minimise extent of works area; from public roads, homesteads and towns.
i . . Minimise degree of visual contrast with
° Clearly define site boundary; landscape

° Minimise cut and fill earthworks and vegetation clearing required; Minimise permanent changes to the natural
° Stockpile topsoil for reuse in rehabilitation works; landform.

° Minimise the period in which soil remains exposed; and
° Rehabilitate disturbed areas as soon as possible.

Water Management Infrastructure

° Locate facilities as far as practicable in areas not visually intrusive (e.g.
exposed ridge lines and plateaus);

° Minimise cut and fill earthworks to reduce the creation of slopes
susceptible to erosion;

° Minimise vegetation clearing;

° make use of existing stands of vegetation to act as natural
screens/buffers;

° Select equipment colours to minimise contrast with surrounding
landscape; and

° Commence rehabilitation as soon as possible.

CSG fields Compressors
° Locate compressors away from residents, schools and townships;

° Plant trees and shrubs, combined with earth mounding where
necessary, to block potential views; and

° Consider enclosing compressor facilities (or part components thereof)
within sheds or enclosures.

Access Roads and Tracks
° Maximise alignment with existing pattern of fencing and natural
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Aspect Potential Impact Mitigation Measures Objective

drainage;
° Avoid vegetated areas wherever possible;;

° Weave tracks to avoid clearing dense vegetation or mature trees if
vegetation avoidance is not possible;

° Orient new roads/tracks (where safe) to intersect existing roads at an
obtuse rather than a right angle;

° Avoid roads traversing steep slopes and highly visible ridges and hills;
° Minimise width of roads and tracks;

o Revegetate table drains and shoulders immediately after road
construction;

o Implement erosion control measures during road construction; and

° Remove temporary roads and tracks as quickly as possible and
immediate revegetate.

Gas Pipeline Development (infield)

o Minimise the length and width of roads and tracks required;

° Use existing roads and tracks where possible;

° Minimise the extent of vegetation clearing;

° Stockpile cleared vegetation and top soil for rehabilitation works; and
° Minimise the area covered by excavated material alongside the trench.

Field visual Reduced visual Production Wells Minimise visual impact of CSG fields
amenity amenity. e Avoid steep slopes and minimise the amount of cut and fill required operations.

° Design permanent earthworks to be visually compatible with
surroundings;

° Re-establish vegetation cover compatible with the adjoining;
° Locate wells in forest areas a minimum of 50 metres from any public

roads;

° Locate wells to keep them out of sight of public lookouts or public
roads; and

° Select equipment colours to minimise contrast with surrounding
landscape.
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Section 6 Coal Seam Gas Field Environmental Values and Management of Impacts
Aspect Potential Impact Mitigation Measures Objective
Field visual Field flaring-visible | ¢  Manage flaring to minimise the period of and where possible avoid Minimise visual impact of flaring.
amenity emissions flaring at night at wells visible from homesteads or public roads.
Field visual Land disturbance . Rehabilitate disturbed areas as soon as possible. Minimise long term visual impact of CSG
amenity fields operations.
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Coal Seam Gas Field Environmental Values
Section 6 and Management of Impacts

6.12.6 Summary of Findings

The proposed development of the CSG fields will create both temporary and longer term changes to the
visual landscape character of the areas in which they are located. These changes will result primarily
from the removal of vegetation and conduct of earthworks that will be carried out to create a series of flat
leases at the gas well leases and to create trenches for the in-field gas pipeline network. The most visible
components of the CSG field’s development will be exposed soil, new access roads and the movement of
vehicles and equipment associated with the establishment of the gas wells and installation of pipelines. In
situations where these components are visible from public roads, towns or homesteads the visual impact
is likely to be moderate, although generally short term. In situations where the CSG fields development
activities are not visible from public roads, towns or homesteads then the visual impact is predicted to be
negligible.

The longer term components of the production wells are relatively small in scale and do not form visually
prominent elements in the rural landscape in which the CSG fields are to be developed. In situations
where these components are not visible from public roads or homesteads, the longer term visual impact
will be negligible. Even in situations where the well heads are visible from public roads or homesteads,
the visual impact will generally be low or negligible. The permanent production wells will constitute a
relatively minor component of the wider landscape view and might be missed by the majority of casual
observers. Awareness of the wells, however, would generally not have a marked effect on the overall
quality of the view. Implementation of the proposed mitigation measures, which are generally consistent
with current Santos work methods, should ensure that any visual impacts are minimised.

The potential visual impact of other components of the CSG field’s development, which include
compressor stations, accommodation facilities, water management ponds, lay down and storage areas,
have also been assessed. In most situations these components will not be visible from public roads or
homesteads and therefore the visual impact will be negligible. In those situations where they are visible
from public roads or homesteads, the visual impact will generally be low. A range of best practice
mitigation measures have been identified that would minimise the level of potential visual impact
associated with the various components of the proposed CSG fields development. Implementation of
these best practice mitigation measures will in most situations reduce the visual impact to negligible.

Decommissioning of the CSG fields at the end of their economic life will involve removal of most of the
surface facilities and rehabilitation of sites to uses compatible with the adjoining land uses. At the
completion of the decommissioning process the residual visual impact of the project will be negligible.
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