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1 Introduction

1.1 Description of the Proposal

Hunter Gas Pipeline Pty Ltd is proposing to construct an approximately 827km long high pressure gas
transmission pipeline to supply gas from Wallumbilla in the Surat Basin of south central Queensland to the
Newcastle area in New South Wales (NSW). The entire gas transmission line is referred to as the
Queensland Hunter Gas Pipeline (QHGP). The pipeline is split into approximately 222km in Queensland and
603km in NSW. A lateral of about 10km extends from the main pipeline to the Maitland area. This concept
biodiversity assessment refers to the 603km section of the QHGP from the NSW/Queensland border near
Boomi to the Newcastle area (the proposal). Figure 1.1 shows the location of the pipeline.

The objectives of the proposal are to:

Provide an alternative and secure gas supply to NSW, and in particular the Newcastle area.
Provide NSW direct access to the rapidly expanding Queensland gas fields.

Encourage exploration and development of gas fields in northern NSW.

Provide for increased competition within the NSW gas market.

Facilitate the development of clean burning natural gas power plant(s) for base and/or peak load power
generation, along the route of the gas pipeline.

Support regional NSW economic development through the provision of a new gas supply and regional
power generation opportunities.

Select a pipeline route, cognisant of social, heritage, environmental, geotechnical, and topographical
constraints that provides for the most efficient and economically feasible construction methodologies.

Design and construct a pipeline that has the minimum practicable impact on both the natural and built
environment.

Utilise regional skilled labour in the construction and operational phases of the proposal to the fullest
extent possible.

Construct and commission the pipeline on a schedule that makes this gas available to customers as
quickly as possible.

Design specifications for the pipeline are provided in Table 1-1. Further detail on the pipeline can be found

in Chapter 5 of Volume A of the Environmental Assessment for the proposal.

Table 1-1 - Design Specifications for the Gas Pipeline

Length: Approximately:
NSW
Mainline 603km
Lateral (Maitland area) 10.5km
QLb 222km
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Total

825km

Diameter

Main line = 508mm

Maitland area lateral — 304mm

Wall thickness:

12.7mm minimum

Material APISL — X65 or X70 = carbon steel, X70 means that the pipe
has a yield strength of 70,000 psi
Coating Fusion bonded epoxy or other recognised system such as

High Density Polyethylene

Depth cover

In rock May be reduced to 600mm in
urban areas, and 450mm in rural
areas providing rock occurs over a
continuous 50 metres.

Generally 750mm

Deep cultivated areas 1200mm

Road/rail crossings 120mm

Watercourse crossings

1200-2000mm

Nominal Capacity

65 Petajoules/annum

Maximum Operating Pressure

15.3Mpa

The general details of the construction process are provided in Table 1-2, further detail on construction

methodology for specific areas of the pipeline is provided Chapter 3 of the Environmental Assessment.

Table 1-2 — General Construction Process for the QHGP

Width of vegetation clearing 30m

30m

Construction workforce

Approx 600

Construction spreads

3 main spreads plus a smaller crew for special
crossings and difficult areas.

Standard construction hours

06:00 — 18:00 hours 7 days / week

Standard work cycle

28 days on, 9 days off

Construction duration (approximate)

8 months

Refueling

Mobile fuel truck and construction depot

Normal time between clear

reinstatement

and grade and

Up to 4 months

1.2 Background to the Proposal

The history of the proposal in relation to its planning and approval is as follows:
e Proposal commenced under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A

Act).
e  Planning focus meeting on 20 February 2006.

Final 2
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Department of Planning Director-General requirements under Part 5 issued 30 March 2006.
Applied for project approval under Part 3A of the EP&A Act on 17 October 2006.

Director-General environmental assessment requirements under Part 3A issued 14 November
2006.

Draft version of the environmental assessment issued to the Department of Planning on 8
December 2006 for a review of adequacy.

Comment from the Department of Planning, the then Departments of Environment and
Conservation, Natural Resources and Primary Industries received around January/February 2007.
Comments received from NSW departments and agencies on the draft version of the
environmental assessment highlighted concerns relating to the route alignment and selection, lack
of conceptual design of the pipeline including a framework for detailed design and the need for a
systematic approach to the environmental assessment. The environmental assessment for the
Queensland portion of the QHGP has been approved and a pipeline licence granted effective 1
May 2007.

A Preliminary Environmental Assessment Report was prepared by Manidis Roberts in November 2007 and

submitted to the Minister for Planning (Section 75M of the EP&A Act) to authorise a concept plan.

nghenvironmental have been engaged to prepare the Preliminary Biodiversity Assessment which will

accompany Environmental Assessment for the Proposal.

The Department of Planning Director General (DG) issued the requirements for the Environmental

Assessment on 3™ March 2008. Requirements relating to Ecological Impacts are provided below.

Ecological Impacts — the environmental assessment must include a justified and tiered approach for

impacts of the proposal on native vegetation, threatened species, populations, ecological communities and

their habitats for each bioregion (including both terrestrial and aquatic ecology). The Environmental

Assessment must:

include a review of the length of the project to identify bioregions that will or may be impacted by
the project

for each identified bioregion, include a screening of species, populations, ecological communities
and habitats based on ecological significance and the potential for impact as a consequence of the
project

for species, populations, ecological communities and habitats with high ecological significance and
significant potential for significant impact, include sufficient information to demonstrate the likely
impacts, consistent with the guidelines for threatened species assessment (DECC 2005)

for other species, populations, ecological communities and habitats, a general bioregion- based
assessment of ecological values associated with the project

consider region based ecological outcomes, including habitat connectivity and distribution of
species and how these might be impacted by the proposal

demonstrate a design philosophy of impact avoidance on ecological values, and in particular
ecological values of high significance

Final
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e include an outline of any proposed compensatory habitat or off set strategy, including scale scope

and timing of implementation

e include a framework for further consideration of ecological impacts at the project approval stage,
and during detailed design of the project, and mitigation of impacts during construction and

operation.

Figure 1-1 Location of the Gas Pipeline
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2  Overview of the study area

The Proposal would traverse a wide variety of environments, from south central Queensland semi-arid
lands to coastal hinterland environments near Newcastle on the NSW coast. The proposal would be located
within the Darling Riverine Plains, Brigalow Belt South, Nandewar, Sydney Basin and NSW North Coast
bioregions (HSO, 2006; Thackway and Creswell, 1995).

Approximately 105km of the proposal would be located within this bioregion. This bioregion is located
within a semi-arid climatic zone and is generally hot and dry. Most of the bioregion contains gently sloping
floodplains at an altitude of less than 200m above sea level. The major river systems of the bioregion
include the Macintyre, Barwon, Mehi, Gwydir and Boomi Rivers. The geology is composed of quaternary
riverine deposits, predominantly clays, sands and gravels (HSO, 2006).

The Darling Riverine Plains Bioregion in the area of the proposal includes the EEC native vegetation on the
cracking clay soils of the Liverpool Plains (TSC Act Listed) and Brigalow (Acacia harpophylla dominant or co-
dominant) (EPBC Act Listed). Nineteen species listed as threatened on the TSC Act are known to occur
within the Darling Riverine Plains Bioregion. Nine of these species are endangered and 10 are considered
vulnerable (NSW NPWS 2001). Further impacts on threatened species in this bioregion are provided in
Section 4.

The area is home to a number of endemic or very re stricted species of reptiles (Kearle et al. 2002). These
include Emydura macquarii, Delma plebia (leaden delma), Ctenotus allotropis, Ctenotus brachyonyx, Egernia
modesta, Hemiaspis damelii (grey snake), Pseudechis guttatus, Simoselaps australis (coral snake),
Anomalopus leuckartii (two-clawed worm-skink) and Anomalopus mackayi (listed under the TSC Act as
endangered).

The five-clawed worm-skink Anomalopus mackayi is largely restricted to the Darling Riverine Plains (Cogger
1992). Its range has decreased because suitable habitat has been cleared for cropping or degraded by
grazing (Cogger et al. 1993; Sadlier and Pressey 1994, cited in Morton et al. 1995). This species is expected
to occur along the route of the proposal.

Only the hardiest trees can survive the heavy clays that occur on plains, including myall, poplar box and
belah. Many plains are treeless, supporting only shrubs and grasses such as oldman saltbush (Atriplex
nummularia), bladder saltbush (Atriplex vesicaria) and Mitchell grass (Astrebla sp.). Closer to the hills
support grey box (Eucalyptus microcarpa), Blakely's red gum (Eucalyptus blakelyi), silver-leaf ironbark
(Eucalyptus melanophloia), poplar box, wilga (Geijera parviflora), rosewood (Heterodendrum oleifolium),
belah, kurrajong (Brachychiton populneum), white cypress pine (Callitris glaucophylla), yarran (Acacia
homalophylla), some brigalow (Acacia harpophylla) and several other species of Acacia (NPWS 2003).

Sandy soils on levees of old channels and dunes often have stands of white cypress pine. Lake beds may be
bare or covered by clumped lignum (Muehlenbeckia cunninghamii) with a fringe of black box.
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Swamp vegetation varies with duration and depth of flooding. Marshes supplied with more permanent
water support associations of common reed (Phragmites australis), cumbungi (Typha sp.), water couch
(Pseudoraphis spinescens) and aquatic species such as water milfoil (Myriophyllum propinquum) and
duckweed (Lemna minor). Less frequently flooded swamps support lignum and grasslands, especially water
couch, and nardoo (Marsilea hirsuta) is also common (NPWS 2003).

Castlereagh-Barwon sub region

The proposal in this bioregion passes through only one sub region, the Castlereagh-Barwon sub region. This
is characterised by sediment derived from Jurassic sandstones on the Castlereagh fan and from basalts on
the Namoi fan. River red gums occur on the larger streams. Coolabah with occasional myall, river cooba,
whitewood belah and clumps of river paperbark also occur. Mitchell grass with few trees are predominant
on clay plains. Poplar box with wilga, whitewood, belah, white cypress pine, silver-leaf ironbark and
occasional brigalow occur on areas with higher red soils.

A total of approximately 310km of the proposal would be located within this bioregion. This bioregion has a
sub-humid climate, with no dry seasons and a hot summer. To the far-west of the bioregion, the climate
becomes hot and semiarid. The geology of the region is characterised by both basaltic lava flows and quartz
sandstones.

The Brigalow Belt South Bioregion has a total of 155,353 hectares or 2.91 per cent of its area held under a
relatively limited range of the available conservation mechanisms. Two Endangered Ecological
Communities have the potential to be affected by the proposal (box gum woodland & brigalow). Benson
(1999) notes brigalow, box woodlands and plains grasses as the most threatened plant communities in the
bioregion.

Four endangered and 12 vulnerable plant species listed on the schedules of the TSC Act occur in this region.
Species with the potential to occur along the pipeline are further discussed in Section 4. Vertebrate fauna
recorded from surveys in the bioregion consist of 18 amphibian species, 68 reptiles, 281 birds and 82
mammal species (NPWS 2003).

Many of these species of fauna are considered threatened, including the endangered malleefowl (Leipoa
ocellata), for which the bioregion contains important habitat, and the vulnerable koala (Phascolarctos
cinereus) which has important populations in the Warrumbungles, the Pilliga and the area around
Gunnedah (NSW NPWS 2000a).

The birds of the bioregion are highly diverse, mainly consisting of tropical woodland species and comprising
the largest number of Australian resident species of any bioregion. There are no major populations of rare
or threatened birds in the bioregion and although many birds within the bioregion have restricted ranges,
none is endemic. Exotic species are low in numbers and those present are located mainly around towns.

The Brigalow Belt South Bioregion has experienced major declines in ground-nesting, ground-feeding
insectivorous and grassland birds, a trend common to many parts of Australia. Reduction of bird diversity in
habitat fragments and the continued loss of woodland and freshwater birds is expected for the future.

Conservation of habitat is crucial to the survival of small grassland and woodland birds. Maintaining and
increasing the connectivity between seasonally variable food sources is a vital management measure for
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the long term survival of these species. Fragmentation of habitats is a major concern and as such areas
dedicated to serve connectivity should be in blocks large enough to discourage invasion by exotic species or
fragment specialists such as noisy miners (NPWS 2003).

The bioregion is made up of 10 sub regions of which the proposal would pass through six:

Northern Basalts

The northern basalts sub region occurs on undulating low stony hills, long slopes with sandy wash and
heavy clays in the valley floors. Brigalow, belah, whitewood, wilga, budda and poplar box are predominant
on basalt hills. Silver-leaved ironbark, spotted gum and smooth-barked apple on stony hills and River red
gum, belah myall and poplar box on basalt flats. Dominant species on lower sandstone slopes include Silver-
leaved ironbark and white cypress pine in sandstone rocks, smooth-barked apple, white cypress, Blakely's
red gum, Moreton Bay ash, poplar box, wilga, rough-barked apple. White box, with silver-leaved ironbark,
white wood, bull oak and brigalow are predominant on alluvial clays (NPWS 2003).

Northern Outwash

The northern outwash sub region occurs on sloping plains with alluvial fans that are coarser and steeper
than the Gwydir Fans that occur downstream. Soils are mostly red loams and heavy brown clays. Dominant
vegetation includes poplar box with white cypress pine, wilga and budda on red soils with belah and
brigalow on brown clays (NPWS 2003).

Pilliga Outwash

This sub region is characterised by long slopes broken by sandy abandoned stream channels, patches of
heavy grey clay and incised stream channels. Soils are deep texture contrast soils with harsh clay subsoils,
grey clay with gilgai. Vegetation is dominated by Poplar box, pilliga box, Blakely's red gum, white cypress
pine and mugga on coarser soils. While, Belah, brigalow, yarran, budda, wilga whitewood, rosewood
dominate on heavier soils. River red gums dominate creek lines with occasional silver-leaved ironbark,
white box and fuzzy box in run-on sites (NPWS 2003).

Pilliga

This region is distinguished by stepped sandstone ridges with low cliff faces and high proportion of rock
outcrop. Long gentle outwash slopes are intersected by sandy stream beds and prior stream channels. The
soils include a few patches of heavy clay, shallow black earths and red loams on basalts. White box with
white cypress pine and kurrajong is the predominant vegetation on the basalt hills. Blue-leaved ironbark,
white gum, black cypress pine, whitewood, and rough-barked apple are more common on stony sandstone
plateau and streams. The gentler sandstone slopes support Narrow-leaved ironbark, white cypress pine,
red stringy bark, patches of mallee and broom heath. Pilliga box with grey box, poplar box, fuzzy box, bull
oak, rosewood, wilga and budda occur on heavier soils in the west and north. River red gum lines all
streams (NPWS 2003).

Liverpool Plains

Liverpool plains sub region occurs on undulating hills and sloping plains with alluvial channels and
floodplains. It consists of extensive black earths on low angle slopes, with brown clays, alluvial soils and red
or brown texture contrast soils on slopes below sandstone. Plains grass, finger panic grass, windmill grass
and blue grass occur on black earths with occasional white box, yellow box, poplar box and wilga. White box
and white cypress pine with rough-barked apple, hill red gum, occasional belah and mulga are found on
texture contrast hillslope soils (NPWS 2003).
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Liverpool Range

The Liverpool range is an undulating plateau top with steep margins grading to long footslopes. It contains
stony red brown loams on ridges, shallow stony clay soils on steep slopes grading to deep black earths on
lower slopes. On the plateau vegetation is dominated by open forest of silvertop stringybark, manna gum
and mountain gum. Snow gums are found in cold air drainage hollows. Tallow wood, blackbutt and blue
gum are predominantly on eastern slopes with small areas of vine forest. The slopes of the Liverpool range
are dominated by White box with rough-barked apple, belah in the creeks on northern aspects and yellow
box and blakely's red gum on southern aspects (NPWS 2003).

The pipeline only passes through this bioregion for a relatively short section and then only just on the
boundary of the southern section of the Brigalow belt and Nandewar Border. It is characterised by clay or
loam soils with some siliceous soils derived from acid volcanic rocks. On the sedimentary rocks, shallow
stony soils occur on ridges passing to texture contrast soils on almost all slopes. These change in colour
from red brown subsoils on upper slopes to yellow subsoils on lower slopes.

Soils support diverse vegetation communities that are also affected by altitude. Granites develop gritty
shallow profiles between outcrops and tors on the crests, grading to harsh texture contrast soils with yellow
clay subsoils that are prone to gully development on the lower slopes. Basalt areas on Kaputar have
frequent rock outcrops interspersed with shallow, stony, brown loams. Black earths are found on lower
slopes and in valleys (NPWS 2003).

Vegetation of the region includes box woodlands found on clay or loam soils, typically at low to mid
elevation in agriculturally productive areas. As soil fertility decreases and topographic relief increases, box
woodlands are replaced by ironbark/cypress pine communities which characterise much of the less
agriculturally productive parts of Nandewar. These communities are common at mid elevations, particularly
on sedimentary hills and ranges, and form woodlands and open forests typically consisting of silver-leaved
ironbark (Eucalyptus melanophloia), white cypress pine (Callitris glaucophylla) and tumbledown red gum
(Eucalyptus dealbata).

18 species of plants listed under the NSW TSC Act, 9 of which are considered as endangered and 9
vulnerable, have been recorded in the region. A further 24 plants listed as rare or threatened (ROTAP) at a
national scale (Briggs and Leigh 1995).

The area has high fauna species diversity with over 400 species recorded, 51 of these are listed as extinct,
endangered or vulnerable in the TSC Act. Protection of the remnant vegetation of the Nandewar Bioregion
is critical to the survival of these species. Vegetation clearance, fragmentation and disturbance are the
major threats to biodiversity in this region (NPWS 2003).

The southern leg of the Proposal skirts along the edge of this bioregion. The bioregion extends almost to
Batemans Bay in the south to Nelson Bay on the central coast, just to the east of Mudgee.

Much of the Basin landscape is elevated sandstone plateau, with the exceptions being the Hunter Valley
and the low-lying Cumberland Plain. In the south and west the Basin ends in cliff lines formed on
sandstones and conglomerates of the basal Permian sediments. The considerable range of rock types,
topography and climates in the Sydney Basin has resulted in a large variety of soils and vegetation
communities. The Sydney Basin Bioregion is one of the most species diverse in Australia. Limited areas of
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rainforest can be found in the lower Hunter, lllawarra escarpment and on Robertson basalts, as well as in
the protected gorges and on richer soil in most subregions.

Species composition and structural form are similar on sandy soils of the sandstone plateaus and the sandy
soils of the dunes. Better quality shale soils form caps on sandstone and on the coastal ramps.

Dune vegetation communities are dominated by old man banksia (Banksia serrata), smooth-barked apple
(Angophora costata), red bloodwood (Corymbia gummifera) and blackbutt (Eucalyptus pilularis) with a
diverse shrub layer. Estuaries are characterised by a swamp oak (Casuarina glauca), common reed
(Phragmites australis), saltmarsh (Juncus kraussii, Sporobulus virginicus, and Sarcocornia quinqueflora) and
mangrove (Aegiceras corniculatum and Avicennia marina) sequence. The boundaries of these communities
are dynamic due to present day geomorphic processes. Rainforest communities are characterised by
coachwood (Ceratopetalum apetalum), native tamarind (Diploglottus australis), white cherry (Schizomeria
ovata), cheese tree (Glochidion ferdinandi), lilly pilly (Acmena smithii), blackwood (Acacia melanoxylon) and
Port Jackson fig (Ficus rubiginosa), with soft tree fern (Dicksonia antarctica) and rough tree fern (Cyathea
australis) common in the understorey.

Moving further inland the adjacent tall forests are dominated by Sydney peppermint (Eucalyptus piperita),
narrow-leaved peppermint (Eucalyptus radiata), messmate (Eucalyptus obliqua), brown barrel (Eucalyptus
fastigata), yellow stringybark (Eucalyptus muellerana), coastal white box (Eucalyptus quadrangulata),
blackbutt, turpentine (Syncarpia glomulifera), Deane's gum (Eucalyptus deanei), bangalow palm
(Archontophoenix cunninghamiana), cabbage tree palm (Livistonia australis), forest oak (Allocasuarina
torulosa) and the creekline species, water gum (Tristania laurina).

The bioregion also has many stunning sandstone plateaus and the vegetation in these areas vary with
altitude and rainfall. Common trees include red bloodwood, yellow bloodwood (Corymbia eximia), rough-
barked apple (Angophora floribunda), smooth-barked apple, hard-leaved scribbly gum (Eucalyptus
sclerophylla), grey gum (Eucalyptus punctata), black ash (Eucalyptus sieberi), Sydney peppermint, blue-
leaved stringybark (Eucalyptus agglomerata), turpentine, brown stringybark (Eucalyptus capitellata) and
northern grey ironbark (Eucalyptus siderophloia).

Drier, lowland environments, such as the upper Hunter, Cerrabee and Cumberland Plain support forests
and woodlands dominated by forest red gum (Eucalyptus tereticornis), grey gum, spotted gum (Eucalyptus
maculata), scribbly gum (Eucalyptus haemastoma), grey box (Eucalyptus moluccana), white box, yellow box
(Eucalyptus melliodora), fuzzy box (Eucalyptus conica), narrow-leaved ironbark (Eucalyptus crebra), broad-
leaved ironbark (Eucalyptus fibrosa), rough-barked apple, yellow bloodwood and extensive stands of
swamp oak.

Swamp vegetation ranges from monocultures of common reed to complex prickly-leaved tea-tree
(Melaleuca stypheloides) and paperbark (Melaleuca quinquenervia) associations, with swamp mahogany
(Eucalyptus robusta), swamp oak, sedges, tall spike rush (Elaeocharis sphacelata) and juncus (Juncus sp.).

The area is rich in diversity and as a consequence also supports a large number of endangered species and
communities. Important vegetation communities include yellow box - ironbark woodlands in the northern
escarpments of the bioregion. These woodlands are thought to provide important habitat for species such
as the regent honeyeater (Xanthomyza phrygia), but are not well represented in conservation reserves in
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the bioregion (NSW NPWS 2002). In total there are 92 vulnerable and 60 endangered plant species in the
bioregion (Australian Terrestrial Biodiversity Assessment 2002).

The Sydney Basin Bioregion supports 2 endangered and 4 vulnerable frog species, 54 vulnerable and 14
endangered bird species, 25 vulnerable, 3 endangered and one extinct mammal species, and 11 vulnerable
and 2 endangered reptile species. Threatened species recorded in the bioregion include the brush-tailed
rock wallaby (Petrogale penicillata), koala (Phascolarctos cinereus), yellow-bellied glider (Petaurus
australis), brush-tailed phascogale (Phascogale tapoatafa), tiger quoll (Dasyurus maculatus), broadheaded
snake (Hoplocephalus bungaroides), glossy black cockatoo (Calyptorhyncus lathami), turquoise parrot
(Neophema pulchella) and powerful owl (Ninox strenua) (NSW NPWS 2002).

Hunter Sub Region

This is the only sub region that the pipeline passes through. It is a complex of Permian shales, sandstones,
conglomerates, volcanics and coal measures. Features include rolling hills, wide valleys, with a meandering
river system on a wide flood plain. Streams can be brackish or saline at low flow. The upper catchment
supports numerous small swamps and extensive estuarine swamps behind the coastal barrier of beach and
dunes.

A variety of harsh texture contrast soils occur on slopes and deep sandy loam alluvium on the valley floors.
Soil salinity is common on some bedrocks in the upper catchment. There are patches of rainforest brush in
the lower valley. Forest and open woodland of white box, forest red gum, narrow-leaved ironbark, grey
box, grey gum spotted gum, rough-barked apple and extensive stands of swamp oak occur in the upper
reaches and foothills. River oak and river red gum occurs along the streams. Coastal dune vegetation of
blackbutt, smooth-barked apple, coast banksias and swamp mahogany. Mangroves, salt marsh and
freshwater reed swamps occur in the estuary.

Again the proposal just catches the boundary of this bioregion at it southern limit. In terms of geology and
geomorphology this bioregion is one of the most diverse in NSW. It has Devonian and Permian bedrocks
that are part of the New England Fold Belt and have been closely faulted as they were thrust over the
northern margin of the Sydney Basin. Small bodies of granite and granodiorite have intruded the
sedimentary rocks and there are three centres of Tertiary basalt eruption.

On the basalts the soils are typically red, friable loams or clay loams with high fertility, good structure and
excellent water-holding capacity. On granites and most of the quartz rich sedimentary rocks, shallow yellow
earths are found on hillcrests, yellow and brown texture contrast profiles are found on the slopes, and
organic loams or sandy loams are found on the alluvial plains. In the coastal dunes, deep siliceous sands and
very well developed podsols can be found.

The proposal passes through only the south of the bioregion where, cool temperate species are more
common, including Antarctic beech (Nothofagus moorei), which occurs as a monoculture with a fern
understorey. In addition to the fertile areas derived from basalts, rainforests are sometimes found
inhabiting protected pockets where plant nutrients have accumulated through organic cycling in litter.
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Forests occurring on soils derived from granites are mainly eucalypt vegetation communities. The dominant
species include blackbutt (Eucalyptus pilularis), Sydney blue gum, spotted gum (Eucalyptus maculata), grey

gum (Eucalyptus punctata), forest red gum (Eucalyptus tereticornis), red bloodwood (Corymbia gummifera),
brush box (Tristania conferta) and white mahogany.

The north coast bioregion supports 108 endangered and 89 vulnerable flora species (NSW NPWS 2001).

Several of these species are endemic to the bioregion. Threatened fauna species include 36 listed as
endangered and 121 listed as vulnerable. Numbers of grassland species and ground-feeding insectivorous
birds, as well as temperate woodland and forest birds, appear to have declined in the bioregion. The

continued loss of woodland birds, particularly those sensitive to fragmentation, in the bioregion is likely.

Figure 2-1 shows the location of each of the bioregions with respect to the pipeline.
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Figure 2-1 Location of each of the Bioregions in relation to the proposal
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3 Methodology

This stage of the biodiversity assessment includes two distinct phases, (1) desktop review and field
validation and (2) analysis of data and impact screening assessment. The flow chart (Figure 3.1) and text
below describes the assessment methodology.

* A desktop review was undertaken targeting a corridor, 200m wide (100m either side of the proposed
centreline) for the length of the proposal.

* The desktop review included a review of relevant literature, previous studies, interpretation of aerial
photos, DECC Wildlife Atlas data, predicted species lists from CMA sub-regions and EPBC Act Matters of
National Environmental Significance and validation of existing vegetation maps. The desktop review
looked at a minimum area 10km either side of the study area. In some areas, owing to the poor quality
of data, the lack of previous impact assessment documentation, and where the homogeneity of the
landscape permitted, searches extended beyond 10km to provide a greater regional snapshot of the
biodiversity conditions of the existing environment. This desktop review identified areas that
potentially pose biodiversity constraints for the proposal. Species list from search results are provided
in Appendix 1.

* Following the desktop review, two aerial reconnaissances were undertaken. The first identified
significant constraints along the route and as such the route was modified and a second aerial
reconnaissance was undertaken. This included a validation component employing a flyover of the route
with fixed wing aircraft. The objective of the work was to validate the field maps, with a particular focus
on the extent and potential condition of areas within the corridor containing native vegetation. This risk
based approach allowed the validation of sections of the corridor that do not contain native vegetation
and give confidence that these areas are low risk and as such do not require detailed field assessment.

GIS data sources for the desktop review have been supplied mostly through the Department of
Environment and Climate Change (DECC) Gunnedah office from a variety of custodians. The following data
sets have been used to generate field maps for use in the rapid assessment and flyover described below.

e Low resolution colour digital orthophotos (Supplied by Manidis Roberts)

e Google Earth Satellite Images (2008) with gas pipeline route overlay

e Roads, drainage and 50 metre contours based on 1:25,000 mapping — Geoscience Australia

e National Parks Estate - Department of Environment and Climate Change website download

¢ Wetlands of NSW - Department of Environment and Climate Change website download

e Wilderness areas in NSW - Department of Environment and Climate Change website download

e NSW State Forests — NSW Department of Lands
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e Atlas of NSW Wildlife — Department of Environment and Climate Change
e Eastern Bushlands vegetation database — NPWS 1997

e Northern Comprehensive Regional Assessment (CRA) — Lower North East Forest Ecosystems
mapping - Department of Environment and Climate Change website download

e Brigalow Belt South modelled vegetation mapping - Department of Environment and Climate
Change (NPWS) - NSW Western Regional Assessments (WRA) - Resource and Conservation Council
(2002)

e Nandewar modelled vegetation mapping — Western Regional Assessment - Department of
Environment and Climate Change

e North West Vegetation Mapping - Moree Shire - land use and vegetation mapping — NSW
Department of Land and Water Conservation (2001)

e Native Vegetation Mapping Project (NVMP) Boggabri and Bellata map sheets — NSW Department
of Land and Water Conservation (2002)

e Land Capability for Eastern and Central NSW - NSW Department of Land and Water Conservation

e Land Use mapping for Eastern NSW by 1:250,000 map sheets — NSW Department of Land and
Water Conservation

e QHGP mainline, corridor and kilometre points (KPs) — Rev D and tile factory lateral — Rev C —
Manidis Roberts Pty Ltd (2008).

Where required data sets were converted to the new datum (GDA 1994) using geographic coordinates

(latitude — longitude, represented on maps in degrees, minutes and seconds).

Limitations of Data and Methodology

The Northern CRA vegetation mapping is derived from computer grid-modelling techniques used to
assign forest ecosystem types according to a range of environmental parameters, with some guidance
from field botanical records and air photo interpretation mapping. The CRA mapping was designed for a
regional-scale overview of vegetation which could be used for purposes such as the assessment of the
adequacy of conservation reserves in protecting the range of ecosystem types. As such the spatial
accuracy can be inadequate for detailed study of vegetation at a local level. It has been found generally
from work in southern NSW, that modelled forest ecosystems mapping is broadly accurate in terms of
the vegetation types present in an area, but not very accurate as to their placement in the landscape.
CRA mapping therefore has limitations for detailed work and has been used only as a general guide in
the present project. Field survey has been recommended to validate areas of constraints along the
pipeline route, and if necessary, amendment of the vegetation maps or more substantial re-mapping
where it is found to be inaccurate.

The Brigalow Belt South vegetation mapping was undertaken at a later time than the Southern and
Northern CRAs, using updated and improved data sources and more rigorous methodology. The work
was undertaken by DECC for regional scale analysis.

The Moree Shire land use and vegetation mapping was based on air photo interpretation by the
Department of Land and Water Resources in 2002 and ostensibly appears more consistent and accurate
than the DECC modelled vegetation maps. Preliminary experience with this data set suggests it is
reasonably accurate and it has been the most helpful in the rapid assessment.
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No validation or re-mapping of vegetation has been possible during the rapid biodiversity assessment,
which has been essentially a desktop rather than a field assessment.

Threatened fauna and flora records included in the Atlas of NSW Wildlife, compiled by DECC, are either
concentrated in parks and reserves where surveys have taken place or, in non-park areas, where records
are largely opportunistic sightings which are biased to areas along public roads and around towns. Since
the corridor lies entirely outside the National Parks Estate, the latter applies and therefore does not give
a true picture of the distribution and abundance of threatened species. The records are of use primarily
as a means to predict where threatened species could potentially be found in the corridor on the basis
of suitable habitat being present.

Endangered ecological communities (EECs) information was not available for this project and
presumably mapping has not been attempted for any areas along the pipeline route. At this stage the
potential presence of EECs can only be inferred on the basis of mapped vegetation types which
correspond to EECs.

Phase 2 - Analysis of data and impact screening assessment.

Following completion of the desktop review and field validation, a biodiversity assessment has been

prepared and includes the following:

Identification of potentially significant and minor risk areas (to guide the assessment and continual
adaptive management approach).

Determination of the level of impact on biodiversity likely to be associated with the proposal route.

An identification of areas where, owing to identified potential significant impacts, detailed field
assessment is required to refine the proposal route and acceptably manage potential adverse impacts.
Note, detailed field assessment has not been undertaken as part of this constraints analysis. The
desktop assessment undertaken here is considered adequate to inform likely impacts at this stage.
Detailed field investigations, where necessary would be included in the Statements of Commitments
and would inform detailed design and management measures at the design, construction and
operational phases. The results of the field assessment will be included in the Preferred Project Report.

The significance of impacts on the biodiversity has been undertaken through a screened assessment
approach, using the significance criteria as outlined in Table 3-1 below. The screening assessment is based
on the principles of both the 7-Part Test (Section 5A of the NSW EP&A Act), as well as the EPBC Act Policy
Statement 1.1 — Significant Impact Guidelines. Undertaking a 7 part test was not considered appropriate at
this stage as a defined route and impact area has not been determined.

Table 3-1 Biodiversity impact significance criteria

Significance criteria

Significant Minor/ not significant

Unlikely to impact on the life cycle of a viable

Have an adverse effect on the life cycle of a

viable local population and place it at risk of population

extinction. . . .
* Unlikely to fragment or isolate habitat from other

Fragmentation or isolation of habitat from other areas of habitat.

areas of habitat to a level that would impact on
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Significance criteria

Significant Minor/ not significant

a viable population.

* Remove a significant area of habitat.

Have an adverse effect on the life cycle of the Unlikely to have an adverse effect on the life cycle of
species that constitutes the endangered the species that constitutes the endangered
population such that a viable local population of population such that a viable local population of
the species is likely to be placed at risk of the species is likely to be placed at risk of
extinction. extinction.

Work that is likely to place a local community at risk | Work that is unlikely to place a local community at risk
of extinction. of extinction.

Work that 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.

Work likely to place a local forest ecosystem, | Works would have only a minimal impact on attribute.
ROTAP species or protected species at a risk of
extinction.

Note: For the purposes of this criteria, “local” would be determined during the assessment based on the
habitat, lifecycle, and / or distribution for each relevant species, community or population.

An initial screening process was undertaken to look for areas along the route that comprise the following
groups:

e scattered trees
e grazing
e cropping/ploughed

Initially, areas along the proposal that comprised grazing land, cropping or ploughed land, or scattered trees
with no records or potential for threatened species, populations or communities were identified low risk
areas where given the implementation of mitigation measures and an overarching adaptive management
approach, impacts are not likely to be significant.

For each section of the pipeline the above significance criteria has been applied to life cycle groups1 below:

‘A lifecycle group is defined as a group of organisms with similar life cycle attributes and ecological
requirements.
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e Woodland & forest birds, hollow dependent birds and ground dwelling birds
e Burrowing amphibians

¢ Non-burrowing amphibians

e Saxicolous (rock dwelling) reptiles

e Fossorial (burrowing) reptiles

*  Arboreal mammals

e Hollow dependent fauna

*  Terrestrial mammals

*  Wetland birds

e Aquatic fauna

e Endangered ecological communities and threatened flora species

The potential for significant impact for each of these groups across the whole pipeline has been assessed.
For example where a section of the pipeline does not contain exposed rock, then saxicolous (rock dwelling)
reptiles would be excluded from further assessment. If the answer is yes there is ‘potential for significant
impact’, then the assembly (all species potentially utilising this habitat) of threatened flora or fauna within
that group would be tested against the significance criteria based on the habitat requirements for each
threatened species or EEC.

The outcome of this assessment is provided in the matrix at Appendix 2, displayed on the constraints maps
in Section 5.3 and summarised in Table 6-1.

Due to the specific habitat requirements for fish a slightly different approach has been taken as described
below.

A background search was undertaken in order to determine the threatened aquatic species and the aquatic
ecological communities occurring or potentially occurring within the NSW catchments that the proposal
would cross. Three catchments were identified as:

*  Hunter/Central Catchment
e Namoi Catchment
e Border Rivers/Gwindir Catchment.

Background searches included NSW Bionet search tool and the EPBC Act Protected Matters search tool. A
search for threatened fish species potentially occurring within 50km of the proposed pipeline route was
undertaken. A 50km search radius was undertaken to account for fish migrations and compensate for
limitations in data.

The significance criteria (Table 3-1) was applied to determine if there was a potential for significant impact
to each of these species and EECs. If the impact was determined to be minor then no further assessment is
required and the project at that crossing can proceed with standard mitigation measures. This assessment
was based on a worst case scenario where the crossing technique used for the pipeline would
temporarily/permanently block fish passage at a site (ie use of coffer dams). The assessment table is
provided in Appendix 3.
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Desktop review of information

|
v

Vegetation and known threatened flora/fauna mapping

v

Reconnaissance of route by air to validate mapping

|
v

Is the land cropped (with no recorded threatened species,
no predicted habitat for threatened species and of
low conservation significance)?

YES . NO
v v

Consideration of likely life cycle
groups present

v

For those life cycle groups
NO present, is there a potential

«—— to contain threatened species,
populations or ecological
S, communities?
Biodiversity
management ves |
principles, and v
general Apply significance criteria to
i NO
mitigation and determine the magnitude of
management potential impacts. Is there
measures apply. potential for significant impact?
l
YES o
Field work required

!

Can impacts be avoided or
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NO ‘
A 4

Develop offset package for those impacts which can not
be adequately reduced through avoidance or mitigation.

Figure 3-1 Assessment methodology.
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4  Results

4.1 Flora

Vegetation types

The pipeline passes through a diverse range of vegetation types as described in Section 2 above. Where the
proposal passes through native vegetation, a vegetation map was produced. A total of 23 vegetation maps
have been prepared and are attached at Appendix 4.

Threatened species

A threatened flora species list generated from DECC records within 10-25 km of the proposal (the search
area was dependent on the location, where there was a paucity of records the search area was expanded),
CMA sub region an EPBC predicted species lists, in addition to an assessment of species whose habitat may
be provided along or adjacent to the proposal route was undertaken. The list, along with species
descriptions and an assessment of likely occurrence and impact is provided at Appendix 1 and Appendix 3.
Table 4-1 lists threatened species that may be present along the pipeline and have the potential to be
affected by the proposal. Section 5.3 shows those species which after the screening process, described in
Section 3, (Table 3-1) have the potential to be significantly impacted.

Table 4-1 Threatened plant species with the potential to be impacted by the proposal

Sida rohlenae TSC-E Dichanthium setosum TSC-V
EPBC-V
Digitaria porrecta TSC-E Diuris tricolor TSC-V
EPBC-E EPBC-V
Zannichellia palustris TSC-E Swainsona murrayana TSC-V
EPBC-V
Bothriochloa biloba EPBC -V Eucalyptus parramattensis subsp. | TSC-V
Decadens EPBC _V
Tylophora linearis TSC-E Homopholis belsonii EPBC-V
EPBC —E
Tetratheca juncea TSC-V Thesium austral TSC-V
EPBCV EPBC-V
Rhizanthella slateri TSC-V Goodenia macbarronii TSC-V
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EPBC -E
Philotheca ericifolia TSC-V Prostanthera cineolifera TSC-V
EPBC-V EPBC-V
Lepidium monoplocoides TSC-E Cyperus conicus TSC-E
Desmodium campylocaulon TSC-E Monotaxis macrophylla TSC-E
Pomaderris queenslandica TSC—E

Endangered Populations

A number of endangered populations are recorded within a 10 km of the centreline of the proposal. These
include:

e Diuris tricolor, the Pine Donkey orchid population in the Muswellbrook LGA

e Acacia pendula population in the Hunter Catchment

e Cymbidium canaliculatum R. Br. Population in the Hunter Catchment

e Eucalyptus camaldulensis population in the Hunter Catchment

e Leionema lamprophyllum subsp. obovatum population in the Hunter Catchment

Diuris tricolor, the Pine Donkey orchid population in the Muswellbrook LGA, Cymbidium canaliculatum
(commonly known as the black tiger orchid or black orchid) R. Br. Population in the Hunter Catchment and
Eucalyptus camaldulensis population in the Hunter Catchment are expected to occur within the corridor of
the pipeline route.

Endangered Ecological Communities

Twenty three Endangered Ecological Communities (EEC) were identified with the potential to occur along
the length of the proposal. As a result of the screening process those that are expected to occur and have
the potential to be affected have been described below. Appendix 3 provides a full list of all EEC with a
description of each and likelihood of occurrence and impact. Appendix 2 includes a matrix that shows the
presence of EEC for each KP.

Native Vegetation on Cracking Clay Soils of the Liverpool Plains (TSC Act)

Native Vegetation on Cracking Clay Soils of the Liverpool Plains is mainly a native grassland community
which includes a range of small forb and herb species. The main grass species include Plains Grass
(Austrostipa aristiglumis), Queensland Bluegrass (Dichanthium sericeum) and Coolibah Grass (Panicum
queenslandicum). It also contains scattered and patchy shrubs and trees, including Boree (Acacia pendula),
Rough-barked Apple (Angophora floribunda), Fuzzy Box (Eucalyptus conica), Bimble Box (E. populnea) and
Yellow Box (E. melliodora). In wetter locations rushes and sedges are common. This community is located
around Coonabarabran, Gunnedah, Murrurundi, Narrabri, Tamworth and Quirindi, on the North West
Slopes and Plains of NSW. The vast majority of this vegetation community has been converted through
agriculture and no examples are within conservation reserves. Most surviving remnants of the community
are on Travelling Stock Routes, that occur on the highly fertile cracking clay soils of the Liverpool Plains.
Native Vegetation on Cracking Clay Soils of the Liverpool Plains is not known to be conserved in any area
managed by the National Parks and Wildlife Service.
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This community is likely to occur around KP 446-450, 465-468 and in scattered patches further south.

Swamp oak floodplain forest of the NSW North Coast, Sydney Basin and South East Corner bioregions
(TSC Act)

Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and South East Corner bioregions is
the name given to the ecological community 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 20 m (rarely above 10 m) elevation in the NSW North Coast, Sydney Basin and South East
Corner bioregions. The structure of the community may vary from open forests to low woodlands, scrubs or
reedlands with scattered trees. This community has a dense to sparse tree layer in which Casuarina glauca
(swamp oak) is the dominant species northwards from Bermagui. Other trees including Acmena smithii (lilly
pilly), Glochidion spp. (cheese trees) and Melaleuca spp. (paperbarks) may be present as subordinate
species, and are found most frequently in stands of the community northwards from Gosford. Tree diversity
decreases with latitude, and Melaleuca ericifolia is the only abundant tree in this community south of
Bermagui. The understorey is characterised by frequent occurrences of vines, Parsonsia straminea,
Geitonoplesium cymosum and Stephania japonica var. discolor, a sparse cover of shrubs, and a continuous
groundcover of forbs, sedges, grasses and leaf litter. The extent of the Swamp Oak Floodplain Forest prior
to European settlement has not been mapped across its entire range. However, the remaining area of
Swamp Oak Floodplain Forest is likely to represent much less than 30% of its original range.

This community is present within or adjacent to the corridor, especially from the Hunter estuary to Hunter
River crossing (KP 801-825)

Swamp sclerophyll forest on coastal floodplains of the NSW North Coast, Sydney Basin and South East
Corner bioregions (TSC Act)

Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and South East
Corner bioregions is the name given to the ecological community associated with humic clay loams and
sandy loams, on waterlogged or periodically inundated alluvial flats and drainage lines associated with
coastal floodplains. The structure of the community is typically open forest, although partial clearing may
have reduced the canopy to scattered trees. The most widespread and abundant dominant trees include
Eucalyptus robusta (swamp mahogany), Melaleuca quinquenervia (paperbark) and, south from Sydney,
Eucalyptus botryoides (bangalay) and Eucalyptus longifolia (woollybutt). Other trees may be scattered
throughout at low abundance or may be locally common at few sites, including Callistemon salignus (sweet
willow bottlebrush), Casuarina glauca (swamp oak) and Eucalyptus resinifera subsp. hemilampra (red
mahogany), Livistona australis (cabbage palm) and Lophostemon suaveolens (swamp turpentine). A layer of
small trees may be present, including Acacia irrorata (green wattle), Acmena smithii (lilly pilly), Elaeocarpus
reticulatus (blueberry ash), Glochidion ferdinandi (cheese tree), Melaleuca linariifolia and M. styphelioides
(paperbarks). Shrubs include Acacia longifolia, Dodonaea triquetra, Ficus coronata, Leptospermum
polygalifolium subsp. polygalifolium and Melaleuca spp.. Occasional vines include Parsonsia straminea,
Morinda jasminoides and Stephania japonica var. discolor. The groundcover is composed of abundant
sedges, ferns, forbs, and grasses including Gahnia clarkei, Pteridium esculentum, Hypolepis muelleri,
Calochlaena dubia, Dianella caerulea, Viola hederacea, Lomandra longifolia, Entolasia marginata and
Imperata cylindrica. The exact amount of its original extent is unknown but it is much less than 30%.

This community occurs near the Pacific Highway at around KP 813.
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Freshwater Wetlands on Coastal Floodplains of the NSW North Coast, Sydney Basin and South East Corner
bioregions (TSC Act)

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. Generally occur below 20 m elevation
on level areas. They are dominated by herbaceous plants and have very few woody species. The structure
and composition of the community varies both spatially and temporally depending on the water regime. In
the 1990s the extent remaining were: 3% in the NSW North Coast bioregion, 66% in the Lower Hunter —
Central coast region, 40% on the Cumberland Plain, 70% in the Sydney — South Coast region, and 30% in the
Eden region.

This community is present mostly in association with the Hunter River estuary at the southern end of the
proposal (KP 801-825).

Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin Bioregion (TSC Act)

Lower Hunter Spotted Gum - Ironbark Forest occurs principally on Permian geology in the central to lower
Hunter Valley. It is dominated by Corymbia maculata, (Spotted Gum) and Eucalyptus fibrosa (Broad-leaved
Ironbark), while E. punctata (Grey Gum) and E. crebra (Grey Ironbark) occur occasionally. The understorey is
marked by the tall shrub, Acacia parvipinnula, and by the prickly shrubs, Daviesia ulicifolia, Bursaria
spinosa, Melaleuca nodosa and Lissanthe strigosa. The ground layer is diverse; frequent species include
Cheilanthes sieberi, Cymbopogon refractus, Dianella revoluta, Entolasia stricta, Glycine clandestina,
Lepidosperma laterale, Lomandra multiflora, Microlaena stipoides, Pomax umbellata, Pratia purpurascens,
Themeda australis and Phyllanthus hirtellus. In an undisturbed condition the structure of the community is
typically open forest. Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin Bioregion 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 (NPWS 2000). Within this range, the community was once widespread. A
fragmented core of the community still occurs between Cessnock and Beresfield. Remnants occur within
the Local Government Areas of Cessnock, Maitland, Singleton, Lake Macquarie, Newcastle, Port Stephens
and Dungog but may also occur elsewhere within the bioregion. Outliers are also present on the eastern
escarpment of Pokolbin and Corrabare State Forests on Narrabeen Sandstone. The community is currently
mapped as occurring in more than 4 800 fragments, of which more than 4 500 are less than 10 ha in area
(House 2003). The four largest patches now cover about 7 000 ha, representing less than one-quarter of the
current distribution, or about 10% of the estimated pre-European distribution (House 2003).

This community could occur in areas mapped as “Grey Box-Red Gum-Ironbark” and “Ironbark”, as well as
“Hunter Spotted Gum-Ironbark” to the east of KP 653-656 and around KP 698 -700 and KP 754-759.

Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions Brigalow
(Acacia harpophylla dominant and co-dominant) (TSC and EPBC Act)

The Brigalow community is a low woodland or forest community dominated by Brigalow Acacia
harpophylla, with pockets of Belah Casuarina cristata and Poplar Box Eucalyptus populnea subsp. bimbil.
The canopy tends to be quite dense and the understorey and ground cover are only sparse. Scattered
remnants occur on the North West Slopes and Plains and Darling River Plains in NSW and also in
Queensland. Usually occurs on heavy clay soils. This community has been extensively cleared for
agriculture, with most surviving remnants along roadsides and paddock edges. It provides important habitat
for rare native wildlife such as the Black-striped Wallaby. Brigalow ecological community is poorly
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represented in the existing reserve system with only one reserve, "Brigalow Park Nature Reserve", of 202
hectares containing this community.

This community is present along the proposal with known stands at KP 490, 466, 460 and 453.
Cadellia pentastylis (Ooline) community in the Nandewar and Brigalow Belt South bioregions (TSC Act)

The Cadellia pentastylis community is a forest community with the canopy dominated or co-dominated by
the tree Cadellia pentastylis (Ooline). Other canopy species include Eucalyptus albens, Eucalyptus
beyeriana, Eucalyptus chloroclada, Eucalyptus melanophloia, Eucalyptus pilligaensis, Eucalyptus viridis and
Callitris glaucophylla. Understorey species include Alstonia constricta, Beyeria viscosa, Carissa ovata,
Einadia hastata, Geijera parviflora, Notelaea microcarpa and Aristida and Stipa species. Stands of Cadellia
pentastylis occur in northern NSW on undulating terrain on a variety of soil types, usually between 300-450
m elevation. The distribution of the community falls within the Nandewar and Brigalow Belt South
bioregions. The Cadellia community also occurs in Queensland, where it has been extensively cleared.
Stands of the community occur under a variety of tenures. Some areas are conserved in the Scrub Myrtle
Flora Reserve, Gamilaraay Nature Reserve and under a voluntary conservation agreement.

It is possible that this community occurs along the proposal especially around KP 476-477.

Coolibah-Black Box woodland of the northern riverine plains in the Darling Riverine Plains and Brigalow
Belt South bioregions (TSC Act)

This woodland community is found on the grey, self-mulching clays of periodically waterlogged floodplains,
swamp margins, ephemeral wetlands, and stream levees. The structure of the community may vary from
tall riparian woodlands to very open 'savanna like' grassy woodlands with a sparse midstorey of shrubs and
saplings. Typically these woodlands form mosaics with grasslands and wetlands, and are characterised by
Coolibah (Eucalyptus coolabah) and, in some areas, Black Box (E. largiflorens). Other tree species may be
present including River Cooba (Acacia stenophylla), Cooba (A. salicina), Belah (Casuarina cristata) and Eurah
(Eremophila bignoniiflora). The community is currently known from parts of the Local Government Areas of
Brewarrina, Central Darling, Cobar, Coonamble, Moree Plains, Narrabri, and Walgett but may occur
elsewhere in these bioregions.

This community is present along the corridor in fragmented stands in the area south of Garah to the
Queensland Border.

Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling
Depression, Riverina and NSW South western Slopes bioregions (TSC Act)

This ecological community is scattered across the eastern parts of the alluvial plains of the Murray-Darling
river system. Typically, it occurs on red-brown earths and heavy textured grey and brown alluvial soils
within a climatic belt receiving between 375 and 500 mm mean annual rainfall. The structure of the
community varies from low woodland and low open woodland to low sparse woodland or open shrubland,
depending on site quality and disturbance history. The tree layer grows up to a height of about 10 metres
and invariably includes Acacia pendula (Weeping Myall or Boree) as one of the dominant species or the only
tree species present. The understorey includes an open layer of chenopod shrubs and other woody plant
species and an open to continuous groundcover of grasses and herbs. The structure and composition of the
community varies, particularly with latitude, as chenopod shrubs are more prominent south of the Lachlan
River district, while other woody species and summer grasses are more common further north. In some
areas the shrub stratum may have been reduced or eliminated by clearing or heavy grazing. This EEC is
known from parts of the Local Government Areas of Berrigan, Bland, Bogan, Carrathool, Conargo,
Coolamon, Coonamble, Corowa, Forbes, Gilgandra, Griffith, Gwydir, Inverell, Jerilderee, Lachlan, Leeton,
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Lockhart, Moree Plains, Murray, Murrumbidgee, Narrabri, Narranderra, Narromine, Parkes, Urana, Wagga
Wagga and Warren, and but may occur elsewhere in these bioregions.

The EEC is present along the edges of some stands of fragmented vegetation at KP 275 and 296.

Carbeen Open Forest community in the Darling Riverine Plains and Brigalow Belt South Bioregions (TSC
Act)

This was previously an open forest community of flora and fauna that may now exist as woodland or as
remnant trees. Characteristic tree species are Carbeen (Corymbia tessellaris) and White Cypress-pine
(Callitris glaucophylla). Associated trees include Corymbia dolichocarpa, Eucalyptus populnea, E.
camaldulensis, Casuarina cristata and Allocasuarina leuhmannii. Found on riverine plains of the Meehi,
Gwydir, MacIntyre and Barwon Rivers and in small remnants farther south. Occurs on siliceous sands,
earthy sands and clayey sands. Less than 500 ha of the Carbeen Open Forest Community is found within
Boomi, Boomi West and Boronga Nature Reserves.

This community is present at KP 251 on the edge of the TSR.

Bluegrass (Dichanthium spp.) dominant grasslands of the Brigalow Belt Bioregions (North and South)
(EPBC Act)

Grasslands dominated by Bluegrass (Dichanthium spp.) occur over a broad geographic range in Queensland
including the Brigalow Belt (North and South), the Desert Uplands and the Gulf Plains. However, species
composition of these grasslands is strongly influenced by soil type and accordingly displays a high degree of
variation across their national distribution. The species, Dichanthium sericeum, also occurs in New South
Wales, but current information indicates that it does not dominate any grassland communities there. The
ecological community Bluegrass (Dichanthium spp.) dominant grasslands of the Brigalow Bioregions (North
and South) includes: Dichanthium sericeum grassland + emergent trees open woodland on Cainzoic igneous
rocks, in particular fresh basalt; Grassland of Dichanthium spp., +/- Astrebla spp. on Cainozoic clay plains
including weathered Tertiary basalt. Patches of low Acacia harpophylla in places; Grassland of Dichanthium
sericeum and or Astrebla species on Cainzoic alluvial clay plains; and Dichanthium sericeum grassland with
clumps of Acacia harpophylla on Cainozoic fine-grained sedimentary rocks.

This EEC may occur within vegetation stands mapped as “native & naturalised grasslands/chenopods”,
“Moree Grassland” and “Northern Clay Plain Grassland” around KP 230-231, 236, 238, 233-235, 379-380,
399 401 and 404.

White Box Yellow Box Blakely’s Red Gum Grassy Woodland and Derived Grassland (TSC Act and EPBC Act)

White Box Yellow Box Blakely's Red Gum Woodland (commonly referred to as Box-Gum Woodland) is an
open woodland community (sometimes occurring as a forest formation), in which the most obvious species
are one or more of the following: White Box Eucalyptus albens, Yellow Box E. melliodora and Blakely's Red
Gum E. blakelyi. Intact sites contain a high diversity of plant species, including the main tree species,
additional tree species, some shrub species, several climbing plant species, many grasses and a very high
diversity of herbs. Intact stands that contain diverse upper and mid-storeys and groundlayers are rare.
Modified sites include the following:

e Areas where the main tree species are present ranging from an open woodland formation to a

forest structure, and the groundlayer is predominantly composed of exotic species; and
e Sites where the trees have been removed and only the grassy groundlayer and some herbs remain.

Along the pipeline route stands may occur in vegetation mapped as
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New England Stringybark

Yellow Box-Blakely’s Red Gum

Yellow Box-Broad-leaved Stringybark

Yellow Box-Grey Box-Red Gum

New-England Stringy Bark-Blakely’s Red Gum
Yellow Box/Blakely’s Red Gum/Rough-barked Apple
Yellow Box/Blakely’s Red Gum/Grey Box

The aerial reconnaissance in conjunction with the vegetation mapping indicates that these vegetation

communities could occur within the pipeline route at KP 641, 660, 662, 668-669. The alignment also passes
adjacent to potential box-gum woodland at KP 703-705, 764, 756 and 759. It should be noted that the air
reconnaissance confirmed that some of these stands had been cleared despite being mapped stands.

Vegetation maps in Appendix 4 show the vegetation types for the route. DECC threatened fauna maps

were also produced but are not published in this report. The pipeline passes through habitats for the

following lifecycle groups:

Woodland & Forest Birds, Hollow dependent birds Ground dwelling birds — Riparian vegetation
and floodplain woodland along major watercourses such as the Namoi and Mehi Rivers. Smaller
riparian areas along creeklines such as Gil Gil, Mooki, Marshalls Ponds and Tycannah Creeks.
Woodland areas adjacent to the Boomi River comprising coolibah. Other woodland areas including
conservation reserves and TSRs around the Namoi Valley, Liverpool Plains and ranges.

Non-Burrowing Amphibians — known records are predominantly in wetland areas around the
Hunter River - Hexham area and Kooragang Nature Reserve. Habitat would also occur on
watercourse and wetlands across the route, in particular around the Boomi, Gnoura Goura, Gil Gil,
Gwydir, Mooki and Mehi drainage systems.

Saxicolous reptiles - rocky outcrop areas adjacent to the Namoi River near Baan Baa and the New
England Highway south of Murrurundi. Potential movement corridors between rocky outcrop
areas/ridges around the Wingen and Elderslie areas.

Fossorial Reptiles - rocky outcrop areas described above in addition to Coolibah/Blackbox
Woodland, riparian vegetation, native and naturalised grassland areas and native vegetation on
cracking clay soils. Within these areas fossorial reptiles could be present within cracks in the soil as
well as beneath dead timber and leaf litter.

Arboreal mammals - Woodland areas and corridors, particularly riparian vegetation along major
watercourses such as the Namoi, Mehi and Hunter Rivers as well as smaller creeks throughout the
proposed pipeline length. TSRs and conservation reserves within the Namoi Valley and Liverpool
Ranges.

Terrestrial Mammals - Woodland areas and corridors particularly where wooded fragments are
located close to a water source and where native grasses are present. TSRs and conservation
reserves within the Namoi Valley and Liverpool Ranges.

Wetland Birds - wetland or low lying areas around the Hunter River area including the Hexham

Swamp Nature Reserve and Kooragang Nature Reserve.
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e  Fish - all watercourses including permanent and ephemeral waterways particularly where snags
and riparian vegetation are present.

Threatened fauna

Threatened species and lifecycle groups with the potential to occur along the pipeline route are provided in
Appendix 3, the matrix provided in Appendix 2 shows the screening process undertaken for each lifecycle
group along the length of the corridor for each kilometre point (KP). Following the screening assessment as
described in Section 3.1, the following species will require further investigation once a pipeline route and
easement has been determined. Although the screening assessment has identified these species as
requiring particular attention, the field surveys proposed to be undertaken prior to submission of the
preferred project report, will undertake habitat assessment for all lifecycle groups. Survey methods will be
diverse and will aim to record as many species as possible.

Table 4-2: Threatened fauna and lifecycle groups that require further investigation

Border thick-tailed gecko Underwoodisaurus sphyrurus

Present ~ where | Possible EPBC -V Little is known on the ecology of this species, other than it is
rock outcropping TSC-v found amongst rocky outcrops within eucalypt forest or woodland
exists. where it can be found amongst rock fragments on the ground and

fallen timber often within a short burrow. They are known to
shelter by day under these features.

It can also be found in highly disturbed areas, with some

populations known from roadside reserves.

As populations are likely to be highly localised, and the species
has a low dispersal capability and low-fecundity, construction
through rock outcrops could significantly impact on a population
of this species should one be present. If avoidance of suitable
habitat is not possible, further investigation would be required by
site surveys and habitat assessment.

Five-clawed Worm-Skink (also referred to as Five-clawed worm skink) Anomalopus mackayi

Present, north of | Possible EPBC -V The species is found in open woodland areas with low grass cover
KP450 TSC-E (usually between 5 and 10 cm) and scattered eucalypts. This type
of woodland is generally supported by red black to black clay-
loam soils (Shea et al. 1987). Individuals also occur in open grassy
paddocks with scattered eucalypts and moist black soil (Swan
1990). It uses fallen logs and timber as sheltering sites and digs in
loose soil to create permanent tunnellike burrows (Ayers et al.

1996; Sadlier & Pressey 1994).

It shows adaptations to a semi-fossorial way of life where it digs
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and lives permanently in burrows under well-embedded timber.

Activities which destroy or compact soil structure adversely
effects this species by isolating populations in unaffected areas
(Sadlier & Pressey 1994).

Construction activities are likely to directly impact on habitat for
this species. Soil compaction, disturbance, weed invasion,
fragmentation and removal of fallen timber are also known
threats. The species is likely to use only a very small home range,
and this trait, along with potential threats by construction, may
impact on local populations if present. Surveying of potential
habitat should be undertaken to determine their status. The
species is considered difficult to survey. The use of artificial
habitat as a sampling method has been used with success on
Delma and other cryptic genera, and may be useful for this
species. Hand searches and funnel traps are also suggested.
Surveys must be lead by personnel experienced in herpetological

surveying and species identification.

This species is likely to occur in low-densities, so where one
individual is recorded, a population should be considered present.
As little is known of their ecology, wherever this species is
recorded during target surveys, these locations must be avoided.

Other areas of habitat which are deemed suitable based on
species presence elsewhere but where no individuals are
recorded during the surveys, should be avoided where possible.
Where avoidance is not possible, pre-clearance surveys should be
conducted during the construction period and vehicular
movements minimised to a very narrow buffer to avoid

widespread soil compaction and site disturbance.

In any case, clearance surveys of open trenches for this species
should be conducted daily north of KP450.

Pink-tailed Worm-lizard Aprasia parapulchella

Present ~ where | Possible EPBC -V The Pink-tailed Worm Lizard inhabits sloping, open woodland

rock outcropping TSC- v areas within predominantly native grassy areas.

exists. Regardless, the species is found at sites that are typically well-
drained, with rocky outcrops or scattered, partially-buried rocks.
It can be found sheltered underneath small, partially-embedded
rocks and is known to spend much of its time beneath these rocks
in burrows constructed by termites or black ants, from which it
feeds upon their eggs and larvae.
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As populations are likely to be highly localised, and the species

has a low dispersal capability and low-fecundity, construction
through rock outcrops could significantly impact on a population
of this species should one be present. If avoidance of suitable
habitat is not possible, further investigation are required by site

surveys and habitat assessment.

FROGS

Green and Golden Bell Frog Litoria aurea

Present,

around

and

Swamp

Key

populations

Kooragang Island

Hexham

Present,
based on
information
within
recovery

plan

EPBC-V

TSC-V

Formerly distributed from the NSW north coast near Brunswick
Heads, southwards along the NSW coast to Victoria where it
extends into east Gippsland. Records from west to Bathurst,
Tumut and the ACT region. Since 1990 there have been
approximately 50 recorded locations in NSW, most of which are
small, coastal, or near coastal populations. These locations occur
over the species’ former range, however they are widely
separated and isolated. Large populations in NSW are located
around the metropolitan areas of Sydney, Shoalhaven and mid
north coast (one an island population). Populations are also
known from Hexam Swamp and Kooragang Island. It inhabits
marshes, dams and stream-sides, particularly those containing
bullrushes (Typha spp.) or spikerushes (Eleocharis spp.). Optimum
habitat includes water-bodies that are unshaded, free of
predatory fish such as Plague Minnow (Gambusia holbrooki), have
a grassy area nearby and diurnal sheltering sites available. Some
sites, particularly in the Greater Sydney region occur in highly
disturbed areas.

Mortality from construction equipment, introduction of
Chytridiomycosis (Chytrid Fungus) and disturbance and removal
of habitat are key threats. Avoidance of impact to habitat and
habitat retention is recommended. Significant impact possible
through areas of key populations. Unavoidable impacts may be
able to be offset by compensatory measures. Additional
information must be sought to determine if a key population is
present, the status of the population from surveys by experienced
frog personnel. Chytrid management of vehicles, machinery and
staff.

ARBOREAL MAMMALS AND HOLLOW DEPENDENT FAUNA
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Koala Phascolarctos cinereus

Present, based
on Atlas records

Present,
based on
Atlas

records

TSC -V

In NSW it mainly occurs on the central and north coasts with
some populations in the western region. It was historically
abundant on the south coast of NSW, but now occurs in sparse
and possibly disjunct populations. Koalas are also known from
several sites on the north coast and ranges. It inhabits eucalypt
woodlands and forests. Koala feed on the foliage of more than 70
eucalypt species and 30 non-eucalypt species, but in any one area
will select preferred browse species.

Vegetation surveys for koala-feed tree species at sites where
koalas have  been recorded. @ Where a  potential
dispersal/movement corridor has been identified, habitat and
matrix assessment” should be undertaken to determine the
quality of this area of habitat. The objectives of additional field
work would be to make a site-specific analysis of the importance

of these habitats in a fragmented landscape.

Eastern Pygmy Possum Cercartetus nanus

Present

Atlas recods

TSCV

The eastern pygmy possum is found in a broad range of habitats
from rainforest through sclerophyll (including Box-lronbark)
forest and woodland to heath, but in most areas woodlands and
heath appear to be preferred, It shelters in tree hollows, rotten
stumps, holes in the ground, abandoned bird-nests, Ringtail
Possum (Pseudocheirus peregrinus) dreys or thickets of
vegetation, (eg. grass-tree skirts); nest-building appears to be
restricted to breeding females; tree hollows are favoured but
spherical nests have been found under the bark of eucalypts and
in shredded bark in tree forks.

They appear to be mainly solitary, each individual using several
nests, with males having non-exclusive home-ranges of about

0.68 hectares and females about 0.35 hectares.

This species could occur in areas with hollow bearing trees
particularly along creeklines. Known records occur near

Gunnedah.

Squirrel Glider Petaurus norfolcensis

Present at lateral

Present at

TSC-V

This species is found in dry sclerophyll woodland, preferring

’ The dominant and most extensive (and often most modified) patch type in the landscape is often referred to as a matrix

(Lindenmayer & Fischer 2006)
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based on atlas lateral dense, white-barked eucalyptus country (Klippel 1992) and is
based on generally absent from closed forest (Menkhorst et al., 1988). A
atlas mix of eucalypts, banksias and acacias including some winter
records flowering species and abundant hollows are required by this
species.  Fragmentation, predation by foxes and cats and
inappropriate fire regimes are listed as threats to this species.
Micro bats
Present Present various Likely to be present in areas where there are hollw-bearing trees

and/or rock overhangs and caves for roost and breeding sites.
High likelihood of feeding sites along waterways.

Pale headed snake Hoplocephalus bitorquatus

Possible

Possible
north of
gunnedah

TSC-V

The pale-headed snake has a patchy distribution from north-east
Queensland to north-east NSW. In NSW it occurs from the coast
to the western side of the Great Divide as far south as Tuggerah.
It is found mainly in dry eucalypt forests and woodlands, cypress

woodland and occasionally in rainforest or moist eucalypt forest.

It also favours streamside areas, particularly in drier habitats.

Known records occur near Gunnedah.

GROUND DWELLING MAMMALS

Stripe-faced Dunnart Sminthopsis macroura

Possible Possible, TSC-V This species is most commonly encountered along inland
north of watercourses and other drainage features amongst native
approx. KP grasslands and low chenopod shrublands on clay, sandy or stony
636 soils. They are known to shelter in cracks in the soil, beneath

rocks and logs and within grass tussocks.

As the species is likely to have a small home range (~0.34ha to
1ha) and has a low-fecundity, it would be highly susceptible to
local extinctions by stochastic events. If present, disturbance by
construction could result in disruption to normal ecological
activities including breeding. Habitat assessment and trapping
required at potential sites.

Pilliga Mouse Pseudomys pilligaensis

Possible Possible TSCV EPBCV The Pilliga Mouse is restricted to an isolated area of low-nutrient
north of KP deep sand which has long been recognised as supporting a
636 distinctive vegetation type (Pilliga Scrub). Recent studies indicate

that the Pilliga Mouse were found in greatest abundance in
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recently burnt moist gullies, areas dominated by broombush and

areas containing an understorey of kurricabah (Acacia burrowii)
with a bloodwood (Corymbia trachyphloia) overstorey. Consistent
features of the latter two habitats were: a relatively high plant
species richness; a moderate to high low shrub cover; and a moist
groundcover of plants, litter and fungi. The gully where high rates
of capture were encountered had an extensive cover by low
grasses and sedges, with little shrub cover and large areas of ash-

covered ground.

As the species is likely to have a small home range and has a low-
fecundity, it would be highly susceptible to local extinctions by
stochastic events. If present, disturbance by construction could
result in disruption to normal ecological activities including
breeding. Habitat assessment and trapping required at potential
sites.

BIRDS

Woodland & Forest Bird, Hollow-dependant Birds, Ground-dwelling Birds
Bush Stone Curlew TSC E

Swift Parrot TSC E EPBC E

Regent Honeyeater TSC E EPBC E

Superb Parrot TSC V EPBC V

Australian Bustard TSC E

Mallee Fowl TSC E EPBC V

Brown Treecreeper (eastern subspecies) TSC V
Turquoise Parrot TSC V

Grey-crowned Babbler (eastern subspecies) TSC V
Speckled Warbler TSC V

Diamond Firetail TSC V

Squatter pigeon TSCV EPBC V

Australian Brush Turkey population in the brigalow belt south (Endangered Population)

Present along | Present Numerous locations have been identified as potential movement
vegetated areas, corridors for avifauna. Construction activity has the potential to
and in landscapes disrupt dispersal movements along such corridors which are often
dominated by the only means of dispersal across these fragmented landscapes.
agricultural Dispersal between natal territory and other areas of habitat is

made by juveniles or sub-adults in an attempt to establish new
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activities territories. This could also significant effects on the occupancy of

suitable habitat elsewhere, such as nature reserves.

Habitat and Matrix Assessment should be undertaken to
determine if such a movement corridor is present. Bird surveys
will provide additional information to undertake a site-specific
analysis. Possible outcomes of these works could include
recommendations on the timing of the surveys, and analysis of

the quality of habitat present compared with other potential

corridors.
Wetland Birds
Terek Sandpiper — TSCV EPBC V
Lesser Sand Plover—TSC V EPBC V
Black Tailed Godwit—TSC V EPBC V
Broad Billed Sandpiper—TSC V EPBC V
Little Tern TSC E
Black necked Stork TSC E
Painted Snipe TSC E EPBC V
Present in | Present Wetland areas, particularly at the southern end of the pipeline
wetland areas provide important breeding sites for wetland birds and the
and in particular Hunter River complex is a Ramsar listed site. Construction activity
at Kooragang has the potential to disrupt breeding in wetlands if undertaken
Island during the breeding period.

Habitat and Matrix Assessment should be undertaken to
determine if such a movement corridor is present. Bird surveys
will provide additional information to undertake a site-specific
analysis. Possible outcomes of these works could include
recommendations on the timing of the surveys, and analysis of
the quality of habitat present compared with other potential
wetlands.

Aquatic ecology

Watercourses listed in Table 4-3 have been identified in the Surface and Groundwater Assessment as
requiring further investigation. These water courses also provide important habitat for EEC and
endangered aquatic species including:

¢ Lowland Darling River aquatic ecological community
e Notopala sublineata (River snail)
e Bidyanus bidyanus (Silver perch)
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*  Ambassis agassizii (Olive perchlet) western population

e Mogurnda adspersa (Purple spotted gudgeon) western population
e Maccullochella peelii peelii (Murray Cod)

Appendix 2 provides information as to where these species may occur along the pipeline route and
Appendix 3 provides an assessment of impact and likelihood of occurrence of aquatic species and
communities. General management measures have been recommended for watercourse crossings where
these species may occur (refer to Section 6).

Table 4-3 Water courses identified in the surface and ground water assessment as requiring further

assessment
Barwon River 222 Border Rivers/Gwindir
Gnoura Creek 231.5 Border Rivers/Gwindir
Boomi River 235 Border Rivers/Gwindir
Whalan Creek 252 Border Rivers/Gwindir
Gil Gil Creek 287 Border Rivers/Gwindir
Marshalls Ponds Creek. 316.5 Border Rivers/Gwindir
Gwydir River 332 Border Rivers/Gwindir
Mehi River 339 Border Rivers/Gwindir
Tycannah Creek 357 Border Rivers/Gwindir
Gurley Creek 366 Border Rivers/Gwindir
Ten Mile Creek 404 Border Rivers/Gwindir
Namoi River 4455, 479.5, 501, Namoi

504, 527.5
Mooki Ck 556.5, 559,566 Namoi
Quipolly Ck 591.5 Namoi
Petwyn Valley Creek 658.5 Hunter/Central
Kingdon Ponds 688 Hunter/Central
Hunter River 694, 780.5, 783, Hunter/Central

800.5
Fal Brook 740 Hunter/Central
Glendon Brook 756.5 Hunter/Central
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5  Potential impacts

The construction of the pipeline would involve working in a corridor of an average of 30 metres in width,
which would contain the trench and other earthworks. Actual trench widths may vary depending on
substrate and the need for boulder removal and excavation through rock. Other activities would include
camps for construction teams and the construction of permanent buildings for the operational phase of the
pipeline. The potential impacts on biodiversity that may result from the proposal during construction
include:
e Clearing of native vegetation and other habitat through the preparation of the easement, resulting
in reduced habitat areas for native flora and fauna species for the duration of the construction
period and until the area has sufficiently regenerated.

e Removal of vegetation over the area of the pipeline trench and peripheral impacts to vegetation
from vehicle and machinery access, spoil deposition and retrieval and materials and equipment
laydown.

e Thetrenching, boring and vehicle traffic may impact on trees by damaging roots and soils.

e Potential for the introduction and spread of weeds, directly by importing weed propagules on
machinery and materials and indirectly by removing competing native vegetation and altering site
conditions in favour of weed species.

e Disturbance to soils and vegetation resulting from the pipeline trenching may provide
opportunities for a suite of herbaceous weeds to establish. Many of these species would however
likely decline over time as perennial vegetation becomes re-established. Invasion of native plant
communities by exotic perennial grasses is listed as a key threatening process in the Threatened
Species Conservation Act 1995, and these species have the potential of transforming the
understorey of grassy forest communities.

e Damage to or removal of endangered ecological communities, threatened flora species and/or
populations or habitat for threatened fauna species and/or populations during the construction
period.

e Increased vehicle/fauna interactions due to increased traffic, primarily during the construction
periods.

e Disturbance to native fauna, particularly nocturnal species, due to increased lighting around
construction compounds and for certain night-time construction activities.

e Disturbance to fish and fish passage, particularly if the waterway is used by migratory fish.
e Disturbance to fauna dispersal and breeding.
e Entrapment of small mammals, reptiles and frogs may pose a risk to fauna during construction.

e During construction it is desirable to only leave the trench open for the minimum period possible
in the interests of general trench stability, the objective being days, not weeks. However given that
the trench may be open at any time and the timing from clearing to rehabilitation could be up to
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four months, without appropriate environmental management this could represent an
environmental risk to fauna.

e The cleared easement and trench may act as a barrier to some ground dwelling species of fauna.

e Fragmentation of habitat may result in some level of impact especially if the home range of a
ground dwelling species is fragmented.

¢ Damage to habitat resulting from accidental spills, clearing, emergency or maintenance works or
other occurrences.

e Blasting, welding and use of machinery introduces a risk of fire, which may impact on vegetation.

The potential impacts on biodiversity that may result from the proposal during operation include:

e Fragmentation or isolation of existing habitat areas. This would be magnified where closed or

dense native vegetation is removed and requires maintenance of the clear easement.
e Increased incidence of weeds along the disturbed easement.

e Edge effects resulting from clearing, this may include weed invasion of intact native vegetation and
wind-throw of trees adjacent to the gas pipeline. An ‘ecotone’ where woodland and forest meet
the cleared easement may also be created. This could potentially result in changed species
composition, especially in relation to woodland and forest dependent birds, where the route
requires clearing of these vegetation types.

In this section for each of the 17 map sheets (Figures 5.1-5.17) the key features of the existing environment
are described. This information is a result of the screening process, the air reconnaissance, examination of
habitat types, existing flora and fauna records, vegetation maps and the matrix assessment provided at
Appendix 2. Potential major impacts are described as a linear length of corridor. The exact location and
easement width is not known at this stage and as such the linear length presented in kilometres is a worst
case scenario. Management measures are presented in a hierarchy, for example, if the first measure of
avoid the native vegetation is implemented, then the need to undertake further survey work may be
reduced.

Figures according to Bioregion are as follows.

Figure 5-1 Darling Riverine Plains Bioregion Figure 5-10 Brigalow Belt South
Figure 5-2 Darling Riverine Plains Bioregion Figure 5-11 Brigalow Belt South/ Nandewar
Figure 5-3 Darling Riverine Plains Bioregion Figure 5-12 Brigalow Belt South/North Coast
Figure 5-4 Darling Riverine Plains Bioregion/ | Figure 5-13 Sydney Basin

Brigalow Belt South
Figure 5-5 Brigalow Belt South Figure 5-14 Sydney Basin
Figure 5-6 Brigalow Belt South Figure 5-15 Sydney Basin
Figure 5-7 Brigalow Belt South Figure 5-16 Sydney Basin/North Coast
Figure 5-8 Brigalow Belt South Figure 5-17 Sydney Basin

Figure 5-9 Brigalow Belt South
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biodiversity final.doc
queensland - hunter gas pipeline

There

Gnoura Gnoura Creek

Barwon River

Boomi River

Whalan Creek

Travelling Stock Route

Boomi Nature Reserve

Glossy black-cockatoo and koala records

Fragmented habitat for a number of threatened species and EEC

s potential for impact to

22km of habitat for stripe-faced dunnart, pilliga mouse and five-clawed worm skink

5km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
1km of potential habitat for arboreal fauna

15km of potential Coolibah —Black box woodland EEC

6km of potential Bluegrass (Dichanthium spp.) dominant grasslands of the Brigalow Belt Bioregions
(North and South) EEC

1km Carbeen Open Forest EEC
11km potential habitat for Swainsona murrayana and Sida rohlenae

Lowland Darling River aquatic ecological community (EEC). River snail and threatened fish species
(including migratory species). Silver Perch, Olive perchlet, Purple spotted gudgeon, Murray Cod at
permanent water crossings Barwon River, Boomi River and Whalan Creek

In addition the proposal could result in

Further fragmentation of already fragmented landscape

Potential disruption to fauna corridor on Gnoura Gnoura Creek and Boomi River

Avoid TSR
Avoid crossings where high value aquatic habitat occurs
Minimize impact to riparian zone

Survey for native grass species and Swainsona murrayana, Sida rohlenae, stripe-faced dunnart and
river snail

Survey for five-clawed worm skink habitat prior to commencement of construction. Develop
construction timing in consideration of avoiding relevant sensitivities in the lifecycles of this
species.

Final
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queensland - hunter gas pipeline

e Avoid mature trees and rehabilitate grass sward

¢ Undertake works when water way is dry or undertake works outside of migratory period for fish or
avoid blocking fish passage

e Consider minimising corridor width in biodiversity constraint areas following further survey work

e Offset residual impacts if required

Final 37 nghenvironmental



GUNNEDAH ¢

. QUIRINDI
S

5
4
b SCoNE
MUSWELLBROOK °*._

e
SINGLETON © "
MALTLAND™®™,

MOREE PLAINS"
SHIRE COUNCIL

']

——i

CARNARVON Hwy:

....-u.--ll""lll---..--.--.---..
.,

MOREE WEEM ELAH RWY

e
"o ComMonwealth of AuStralia (Geoscience. Aus}rWDOS

The Cdmmonwealth gives no warranty regarding the Data'siaccuracy,fcompleteness, currency or suitability for any particular pumose.
Visit the G gascience Australia web site (Ww gagov.au) m}c;.ess the moSt curentvérsion of the Data

Drawing no. 07002g_nghBio_02r1 Legend

Date 21 August 2008 © Kilometre point

) . Il Proposed pipeline corridor
Source Geoscience Australia . PP

RLMS Pty Ltd B Potential surface water constraint
@ TSR crossing

[ Potential biodiversity constraint Slanning ment s ems » audiing
Datum GDA94

ngh environmental

1:140,000 (at Ad)

Figure 5.2 Biodiversity constraints - Garah region 0 1 2 3 4m 0
N
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queensland - hunter gas pipeline

Travelling Stock Route
Gil Gil Creek
Glossy black-cockatoo, grey-crowned babbler, little pied bat, yellow-bellied sheath-tail bat records

Fragmented habitat for a number of threatened species and EEC

There is potential for impact to

11km of potential stripe- faced dunnart, pilliga mouse and five-clawed worm skink habitat
4km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
2km potential Coolibah —Black box woodland EEC

7km potential Swainsona murrayana and Sida rohlenae habitat

Lowland Darling River aquatic ecological community (EEC). River snail and threatened fish species
(including migratory species) Silver Perch (M), Olive perchlet, Purple spotted gudgeon, Murray Cod
(M) at Gil Gil Creek

In addition the proposal could result in

Further fragmentation of already fragmented landscape

Potential disruption to fauna corridor on Gil Gil Creek

Avoid TSR
Avoid crossings where high value aquatic habitat occurs
Minimise impact to riparian zone

Undertake works when water way is dry or undertake works outside of migratory period or avoid
blocking fish passage

Survey for native grass species and Swainsona murrayana and Sida rohlenae and stripe-faced
dunnart and river snail

Survey for five-clawed worm skink habitat prior to commencement of construction. Develop
construction timing in consideration of avoiding relevant sensitivities in the lifecycles of this
species

Avoid mature trees and rehabilitate grass sward
Consider minimising corridor width in biodiversity constraint areas following further survey work

Offset for residual impacts if required

Final
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queensland - hunter gas pipeline

Travelling Stock Route
Carole Creek, Marhsall Ponds, Gwydir River
No existing threatened fauna or flora records

Fragmented habitat for a number of threatened species and EEC

There is potential for impact to

4km of potential habitat for stripe-faced dunnart and pilliga mouse

18km of potential five-clawed worm skink habitat

3km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
14km Swainsona murrayana and Sida rohlenae habitat

1km potential Myall Woodland EEC

Lowland Darling River aquatic ecological community (EEC). River snail and threatened fish species
(including migratory species).Silver Perch (M), Olive perchlet, Purple spotted gudgeon, Murray Cod
(M) at Marshalls Pond Creek and Gwydir River

In addition the proposal could result in

Further fragmentation of already fragmented landscape

Potential disruption to fauna corridor on Marshall Pond and Gwydir River

Avoid TSR
Avoid crossings where high value aquatic habitat occurs
Minimize impact to riparian zone

Survey for native grass species and Swainsona murrayana and Sida rohlenae and stripe-faced
dunnart and river snail

Survey for five-clawed worm skink habitat prior to commencement of construction. Develop
construction timing in consideration of avoiding relevant sensitivities in the lifecycles of this
species

Avoid mature trees and rehabilitate grass sward

Undertake works when water way is dry or undertake works outside of migratory period or avoid
blocking fish passage

Consider minimising corridor width in biodiversity constraint areas following further survey work

Offset for residual impacts if required

Final
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queensland - hunter gas pipeline

Travelling Stock Route
Mehi River, Tycannah Creek, Gurley Creek
Koala record on Mehi river

Fragmented habitat for a number of threatened species and EEC

There is potential for impact to

6km of potential habitat for stripe-faced dunnart and pilliga mouse

9km of potential five-clawed worm skink habitat

3km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
3km of potential arboreal fauna

1km potential Coolibah —Black box woodland EEC

4km of potential Swainsona murrayana and Sida rohlenae habitat

Lowland Darling River aquatic ecological community (EEC). River snail and threatened fish species
(including migratory species).Silver Perch (M), Olive perchlet, Purple spotted gudgeon, Murray Cod
(M) at Mehi River, Tycannah Creek and Gurley Creek

In addition the proposal could result in

Further fragmentation of already fragmented landscape

Potential disruption to fauna corridor on the Mehi River

Avoid TSR
Avoid crossings where high value aquatic habitat occurs
Minimize impact to riparian zone

Survey for native grass species and Swainsona murrayana and Sida rohlenae and stripe-faced
dunnart, and river snail

Survey for five-clawed worm skink habitat prior to commencement of construction. Develop
construction timing in consideration of avoiding relevant sensitivities in the lifecycles of this
species

Undertake works when water way is dry or undertake works outside of migratory period or avoid
blocking fish passage

Avoid mature trees and rehabilitate grass sward
Consider minimising corridor width in biodiversity constraint areas following further survey work

Offset for residual impacts if required

Final
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queensland - hunter gas pipeline

e Travelling Stock Route (370-371)
e Gurley Creek, Millie Creek, Myall Hollow Creek
e Glossy black cockatoo record (Gurley) koala record and five-clawed worm skink record (Bellata)

e Fragmented habitat for a number of threatened species and EEC

There is potential for impact to
e 3km of potential habitat for stripe-faced dunnart and pilliga mouse
e 5.5km of potential five-clawed worm skink habitat
e 1km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
e 1km of potential Arboreal fauna habitat

e 2km of potential Bluegrass (Dichanthium spp.) dominant grasslands of the Brigalow Belt Bioregions
(North and South) EEC

In addition the proposal could result in

e Further fragmentation of already fragmented landscape

* Avoid TSR
e Survey for native grass species, stripe-faced dunnart.

e Survey for five-clawed worm skink habitat prior to commencement of construction. Develop
construction timing in consideration of avoiding relevant sensitivities in the lifecycles of this
species

*  Minimise impact to riparian zone
e Avoid mature trees and rehabilitate grass sward
e Consider minimising corridor width in biodiversity constraint areas following further survey work

e Offset for residual impacts if required
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queensland - hunter gas pipeline

e Ten Mile Creek, Galathera Creek, Spring Creek
*  Bobbiwaa State Conservation Area
e Killarney State Forest

e Threatened fauna records all associated with Killarney State forest and Bobbiwaa State
Conservation Area, including koala, hooded robin, brown treecreeper, painted honeyeater,
speckled warbler, turquoise parrot, yellow-bellied sheathtail-bat and masked owl

e Fragmented habitat for a number of threatened species and EEC

There is potential for impact to
e 3km of potential habitat for stripe-faced dunnart and pilliga mouse
e 7km of potential five-clawed worm skink habitat

e 2km potential Bluegrass (Dichanthium spp.) dominant grasslands of the Brigalow Belt Bioregions
(North and South) EEC

In addition the proposal could result in

e Further fragmentation of already fragmented landscape

e Avoid biodiversity constraint areas
*  Minimise impact to riparian zone
e Survey for Stripe-faced dunnart,

e Survey for five-clawed worm skink habitat prior to commencement of construction. Develop
construction timing in consideration of avoiding relevant sensitivities in the lifecycles of this
species

e Rehabilitate grass sward

e Consider minimising corridor width in biodiversity constraint areas following further survey work
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queensland - hunter gas pipeline

Namoi River
Jacks Creek and Pilliga State Forest
Barking owl, black-necked Stork, koala records associated with Namoi River and riparian vegetation

Fragmented habitat for a number of threatened species and EEC

There is potential for impact to

1km of potential habitat for stripe-faced dunnart and pilliga mouse

5km of potential five-clawed worm skink habitat

2km of potential habitat for pale headed snake

1km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
3km of potential arboreal and hollow dependent fauna

2km of potential Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains
bioregions Brigalow EEC

9km Native vegetation on Cracking clay soils' EEC and Dichanthium setosum and Digitaria porrecta
habitat

In addition the proposal could result in

Disturbance to important movement corridor (Namoi River)

Further fragmentation of already fragmented landscape

Avoid native vegetation
Survey for Stripe-faced dunnart

Survey for five-clawed worm skink and pale headed snake habitat prior to commencement of
construction. Develop construction timing in consideration of avoiding relevant sensitivities in the
lifecycles of these species

Undertake survey for Dichanthium setosum; Digitaria porrecta
Avoid mature trees
Rehabilitate grass sward

Consider minimising corridor width in biodiversity constraint areas following further survey work

Final
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There

Namoi River
Leard State Forest, Vickery State Forest
Turquoise parrot, grey crowned babbler and koala records

Fragmented habitat for a number of threatened species and EEC

s potential for impact to

1km of potential habitat for five-clawed worm skink

2km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
2km of potential habitat for arboreal and hollow dependent fauna

2km Ooline (Cadellia pentastylis) EEC

3km of potential Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains
bioregions Brigalow EEC

Lowland Darling River aquatic ecological community (EEC). Threatened fish species (including
migratory species).Silver Perch (M), Murray Cod (M) at Namoi River

In addition the proposal could result in

Further fragmentation of already fragmented landscape

Avoid riparian habitat and edge of TSR
Avoid crossings where high value aquatic habitat occurs
Minimise impact to riparian zone

Survey for five-clawed worm skink habitat prior to commencement of construction. Develop
construction timing in consideration of avoiding relevant sensitivities in the lifecycles of this
species

Survey Riparian corridor (Namoi 501-504)

Undertake works when water way is dry or undertake works outside of migratory period or avoid
blocking fish passage

Avoid mature trees
Rehabilitate grass sward

Consider minimising corridor width in biodiversity constraint areas following further survey work

Final
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queensland - hunter gas pipeline

Namoi River
Mooki River
Quoll and koala records

Fragmented habitat for a number of threatened species and EEC

There is potential for impact to

2km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
2km of potential habitat for arboreal and hollow dependent fauna

1km of potential Native vegetation on Cracking clay soils' EEC and Dichanthium setosum and
Digitaria porrecta habitat

Lowland Darling River aquatic ecological community (EEC). Threatened fish species (including
migratory species).Silver Perch (M), Murray Cod (M) at Namoi River

In addition the proposal could result in

Further fragmentation of already fragmented landscape

Avoid riparian vegetation

Avoid crossings where high value aquatic habitat occurs
Minimise impact to riparian zone

Survey Riparian corridor (Namoi 532-533)

Undertake works when water way is dry or undertake works outside of migratory period for fish or
avoid blocking fish passage

Avoid mature trees
Rehabilitate grass sward

Consider minimising corridor width in biodiversity constraint areas following further survey work

Final

53 nghenvironmental



MOREE o]

f NEW SOUTH WALES
|
i
]

|
NARRABRI ."L
k\

GUNNEDAH 1,

“® QUIRINDI
N,

I3
/
& SCONE
MUSWELLBROOK ®"*__

SINGLETON © ™
MALTLAN-I;"-'\‘

v
nn®
o ramus®

GUNNEDAH
SHIRE COUNCIL |

~
o

Doona
State Forest

LIVERPOOLPLAINS
- SHIRE GOUNCIL

©Commonwealth of Australia (Geoscience-Alisiralia) 2005 : s
The Commonwealth gives no waranty regarding the Data's acclracy, cumplelenes%JJ rency or suitability for ant
Misitthe Geoscience Australia’web ite (www.ga.gov.au) to access the most cumentvers| (\ of the Data.

£ : e ;

arlieular purpose. el

Drawing no. 07002g_nghBio_10r1 Legend

Date 21 August 2008 © Kilometre point 3 Potential biodiversity constraint

. ) Proposed pipeline corridor .
Source Geoscience Australia . Prop eepp _ ngh environmental
B Potential surface water constraint
RLMS Pty Ltd )
) B nfrastructure constraint
ngh environmental

@ TSR crossing planning « assessment » &ms « auditing
Datum GDA 94

1:140,000 (at A4)

Figure 5.10 Biodiversity c aints - Breeza region o 1 2 3 4m o




biodiversity final.doc
queensland - hunter gas pipeline

Mooki River
Koala records

Fragmented Habitat for threatened species and EEC

There is potential for impact to

3km of potential habitat for woodland & forest, hollow dependent and ground dwelling birds
3km of potential habitat for arboreal and hollow dependent fauna

Lowland Darling River aquatic ecological community (EEC). Threatened fish species (including
migratory species).Silver Perch (M), Murray Cod (M) at Mooki River

In addition the proposal could result in

Further fragmentation of already fragmented landscape along the riparian corridor on the Mooki
River

Avoid riparian vegetation on the Mooki River

Avoid crossings where high value aquatic habitat occurs
Survey Riparian corridor (Mooki 556-559)

Minimise impact to riparian zone

Undertake works when water way is dry or undertake works outside of migratory period or avoid
blocking fish passage

Consider minimising corridor width in biodiversity constraint areas following further survey work

Final
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Quirrindi Creek, Quippolly Creek
Koala and speckled warbler records

Fragmented habitat for threatened species and EEC

There is potential for impact to

5km of potential Native vegetation on Cracking clay soils' EEC
5km of Dichanthium setosum and Digitaria porrecta habitat

Lowland Darling River aquatic ecological community (EEC). Threatened fish species (including
migratory species).Silver Perch (M), Murray Cod (M) at Quipolly Creek

Avoid mature trees especially in riparian areas
Avoid crossings where high value aquatic habitat occurs

Undertake works when water way is dry or undertake works outside of migratory period for fish or
avoid blocking fish passage

Rehabilitate grass sward

Final
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Towarri & Murrundi National Park Wingen Maid & Camerons Gorge Nature Reserve
Pages River, Warlands Creek, Petwyn Valley Creek
Yellow-bellied sheathtail-bat, glossy black cockatoo and Cymbidium canaliculatum records

Fragmented habitat for threatened species and endangered populations

There is potential for impact to

5km of potential Box-gum woodland EEC.

6km of potential habitat for Border thick-tailed gecko Pink-tailed worm lizard

4km of potential habitat for woodland & forest and ground dwelling birds

4km of potential habitat for arboreal animals

2km of potential habitat for the Endangered population Cymbidium canaliculatum

Threatened fish species (including migratory species).Silver perch (M) at Petwyn Valley Creek.

In addition the proposal could result in

Disruption to movement corridor between Burning Maid and Wingen Nature Reserve

Avoid mature trees especially in riparian areas
Avoid crossings where high value aquatic habitat occurs

Undertake works when water way is dry or undertake works outside of migratory period for fish or
avoid blocking fish passage

Survey for Border thick-tailed gecko Pink-tailed worm lizard habitat prior to commencement of
construction. Develop construction timing in consideration of avoiding relevant sensitivities in the
lifecycles of these species

Search for Cymbidium canaliculatum and/or avoid host trees (661-662, 670)

Consider minimising corridor width in biodiversity constraint areas following further survey work
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There

Lake Glenbawn Reserve, Scone Mountain National Park
Hunter River, Kingdon Ponds, Sandy Creek, Muscle Creek

Swift parrot, regent honeyeater, glossy black cockatoo and yellow bellied glider, quoll, little bent
winged bat, eastern false pipistrelle, sooty owl, koala and Eucalyptus camaldulensis records

Fragmented habitat for a number of threatened species and endangered populations

s potential for impact to
16km of potential Diuris tricolor habitat
2km of potential Bothriochloa biloba habitat

3km of possible habitat for the Eucalyptus camaldulensis population in the Hunter Catchment
endangered population

Threatened fish species (including migratory species).Silver perch (M) at Kingdon Ponds and
Hunter River

Avoid mature trees especially in riparian areas
Avoid crossings where high value aquatic habitat occurs

Undertake works when water way is dry or undertake works outside of migratory period for fish or
avoid blocking fish passage

Avoid all individuals of Eucalyptus camaldulensis

Onsite ecologist during construction and careful translocation of Diuris tricolor and Bothriochloa
biloba if found (Species are most evident in Spring)
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There

Ravenswood State Forest
Hunter River, Fal Brook

Red-backed Button-quail, quoll, barking owl, masked owl, red goshawk, squirrel glider, diamond
firetail, brown treecreeper and grey crowned babbler records

s potential for impact to

3km of potential disruption to movement corridor across vegetated ridge (woodland birds,
mammals and reptiles)

27km of potential Bothriochloa biloba habitat

3km of potential habitat for Eucalyptus camaldulensis population in the Hunter Catchment
endangered population

Threatened fish species (including migratory species).Silver perch (M) unnamed creek and Fal
Brook

Avoid mature trees especially in riparian areas
Avoid crossings where high value aquatic habitat occurs
Avoid movement corridor

Undertake site specific habitat assessment — including field survey to determine extent of
movement corridor

Undertake works when water way is dry or undertake works outside of migratory period for fish or
avoid blocking fish passage

Avoid all individuals of Eucalyptus camaldulensis

Onsite ecologist during construction and careful translocation of Diuris tricolor and Bothriochloa
biloba if found (Species are most evident in Spring)
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Hunter River, Fal Brook
Quoll and koala records

Fragmented habitat for a number of threatened species and EEC

There is potential for impact to

2km of potential habitat for woodland & forest and ground dwelling birds

2km of potential movement corridor across vegetated ridge (Woodland Birds, Mammals and
reptiles)

4km of potential Bothriochloa biloba habitat
1km of potential Lower Hunter potential Gum-lronbark Forest

Threatened fish species (including migratory species).Silver perch (M) Glendon Brook

Avoid mature trees especially in riparian areas
Avoid crossings where high value aquatic habitat occurs

Undertake site specific habitat assessment — including field survey to determine extent of
movement corridor (762-764). Survey will inform further management measures

Undertake works when water way is dry or undertake works outside of migratory period or avoid
blocking fish passage

Onsite ecologist during construction and careful translocation of Bothriochloa biloba if found
(Species most evident in Spring)

Retain and rehabilitate grass sward
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J Ravenswood State Forest
e Hunter River, Fal Brook

e Grey crowned babbler, grey headed flying fox, phascogale, squirrel glider, quoll, black-necked
Stork and koala records

e Fragmented habitat for a number of threatened species and EECs

There is potential for impact to
e 3km potential Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin Bioregion EEC

e Threatened fish species (including migratory species).Silver perch (M) at Hunter River and
unnamed creek

Lateral

e Potential to disrupt squirrel glider and bird in industrial area

e Avoid mature trees especially in riparian areas
e Avoid crossings where high value aquatic habitat occurs
*  Minimize disturbance corridor

e Undertake works when water way is dry or undertake works outside of migratory period or avoid
blocking fish passage
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There

Kooragang and Hexham Swamp Nature Reserve
Hunter River

Grey crowned babbler and grey headed flying fox, phascogale, quoll, black-necked stork, speckled
duck, square tailed kite, magpie goose, gould’s petrel, masked owl, glossy black cockatoo, squirrel
glider, greater broad nosed bat, turquoise parrot, little bent winged bat, eastern bent winged bat,
Australasian bittern, black tailed godwit, great knot, terek sandpiper, diamond firetail, albatross,
lesser sandplover, greater sandplover, comb-crested Jacana, osprey, wandering albatross, broad
billed sandpiper, swift parrot, green and golden bell frog, koala and Zannichellia palustris records

Fragmented habitat for a number of threatened species and EECs

s potential for impact to

25km of potential Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin Bioregion EEC
25km of potential habitat for Zannichellia palustris and Eucalyptus parramattensis subsp. Decadens

20km of potential habitat for green and golden bell frog. Likely to disrupt a movement corridor and
dispersal routes between Kooragang and Hexham Swamp Nature Reserve. These areas are
identified as two of the 4 listed important populations of this species in the Hunter region.

20km of potential habitat for wetland birds
3km of potential habitat for arboreal mammals (likely to be a Koala corridor)

Threatened fish species (including migratory species).Silver perch (M) at Hunter River and
unnamed creek

Hunter River Estuary system is a listed Ramsar site

Directional drilling through all wetland areas
Avoid mature trees especially in riparian areas
Avoid crossings where high value aquatic habitat occurs

Undertake works when water way is dry or undertake works outside of migratory period for fish or
avoid blocking fish passage

Survey all areas for movement corridors and locations of species/ populations
Minimize disturbance corridor following results of survey work
Create wet refuges for frogs

Avoid mature trees

Final

69 nghenvironmental



biodiversity final.doc
queensland - hunter gas pipeline

The assessment of cumulative impact from the proposal has two aspects:
1. The cumulative impact from the proposal itself, along its entire length; and
2. The cumulative impact from other developments in the region

As discussed above, in broad terms, impacts from the proposal include:
e Removal of vegetation and habitat
e Fragmentation of habitats
e Severing potential movement corridors for biota, including genetic material
e Isolation of patches of suitable habitat
e  Edge effects associated with linear infrastructure corridors

Each of the bioregions has experienced high levels of native vegetation clearing, with significant loss across
most landscapes. In stark contrast, many bioregions have only a small proportion of the total area reserved
for conservation and natural resource management. Agricultural activities such as broad-scale cropping, or
grazing have resulted in high levels of clearing of native vegetation across each bioregion. Preliminary
assessment of orthophotos and vegetation mapping of the locality of the proposal confirms the presence of
large areas of cleared land, separated by areas of native vegetation. In most cases, cleared land dominates
the landscape, with only smaller fragments of native vegetation, often lineal, and on roadsides, remaining.

Fragmentation is often defined as the process where “a large expanse of continuous habitat is divided into
a number of smaller patches, isolated from one another by an assembly of habitats which is different from
the original” (Fahrig 2003). Similarly, “fragmentation of the landscape produces a series of remnant
vegetation patches surrounded by an assembly of different vegetation and/or land uses” (Saunders et al.
1991). Implicit in both definitions is the fact that fragmented habitats were originally more widespread.
Fragments can then be defined by a change in the surrounding habitat with many aspects of the habitat

within the fragment remaining unchanged (Watson 2002).

While it is generally considered that habitat fragmentation has a negative effect on biodiversity (Fahrig
2003), the remaining fragments of native vegetation provide varying levels of habitat to the biodiversity of
the landscape. Many studies suggest these remaining fragments are likely to host a subset of this
representation (Patterson 1987). However, in such landscapes, fragments of native vegetation often
provide the only remaining habitat for biodiversity, becoming key elements to maintain regional
biodiversity.

Fragments also provide valuable contributions to landscape connectivity and can act as ‘stepping stones’
and contribute to the ‘softness’ of surrounding habitat. More importantly, their presence is also likely to
contribute to fauna movement at varying levels.

Biodiversity across natural landscapes, and even more so, in fragmented landscapes is not distributed
evenly. Landscape variables such as soil type and geology play an important role in vegetation communities
and faunal distribution. In a fragmented landscape, the position of remaining fragments is likely to be
influenced by agricultural productivity, whereby, the vegetation of the more fertile soils was targeted for
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large scale clearing, resulting in an over-representation of fragments on marginal or unproductive soils. The
landscape position of remaining fragments will significantly impact on biodiversity distribution. For
example, species that show a preference for riparian areas are likely to be adversely affected, as remaining
fragments are likely to be largely biased away from these areas, as they can provide productive agricultural
environments.

All bioregions that the proposal passes through have experienced high levels of native vegetation clearing.
Therefore any remaining fragments are likely to provide varying levels of habitat for biodiversity regardless
of their condition. Some fragments can host a particular suite of flora and fauna and not others even
though they share similar habitat features. In this case, fragments could have been affected by a stochastic
event or anthropogenic disturbance which is known to cause major changes in species composition (Lunt &
Spooner 2005; Mac Nally & Horrocks 2002).

Considering the potential for fragments to provide connectivity, habitat for breeding and refuge, ‘stepping
stones’ and localised movement corridors, fragments in fragmented landscapes are important in
maintaining regional level biodiversity for a variety of taxa, especially for those with small home ranges and
low-dispersal potential. The proposal as it stands passes through approximately 150kms of potential EEC
and threatened species habitat, 73kms of this has been identified as potential habitat for EECs.

The connectivity of fragments in fragmented landscapes has often been considered vital to regional level
conservation. Movement corridors are one aspect of this connectivity, where the fauna can move through
hostile land into other areas of suitable habitat. This function is important in terms of breeding success and
a ‘maintain and improve’ function to regional biodiversity, whereby dispersal between the natal territory
and other areas of habitat is made by juveniles or sub-adults in their attempt to establish new territories. If
fragments are spatially close, these features may also act as ‘stepping stones’ for fauna that has the ability
to disperse or move across a surrounding, potentially hostile land.

However, the surrounding land may not necessarily be hostile. Traditionally researchers always treated the
land surrounding fragments as a hostile environment for faunal diversity based on the island biogeography
theory (MacArthur & Wilson 1967). Indeed, some species have never been known to use the surrounding
land (Haddad 1999). However, we also know that some species use these features (Fischer et al. 2004a;
Ricketts et al. 2001). Some researchers consider this response by fauna as compensation for declining
habitat when a landscape becomes more fragmented (Norton et al. 2000). A ‘soft’ approach to this
surrounding land is characterised by high levels of heterogeneity such as the presence of scattered trees,
native grasses, fallen timber and rocky outcrops (Fischer et al. 2004a) and can greatly increase the genetic
exchange of individuals and populations between fragments (Lindenmayer et al. 2001). This exchange is
likely to inhibit levels of local extinctions and therefore, offset possible negative effects of fragmentation.

Preliminary analysis during desktop assessment suggests that the fragments within the landscape provide
varying levels of connectivity. Potential corridors have been identified, in particular, along riparian areas
which do not appear to have been previously cleared. Travelling Stock Reserves and roadside vegetation are
also known to be important contributors to regional level conservation due to their remnant native
vegetation and few grazing activities (Davidson et al 2005).
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Fragmentation has occurred in the landscape, a result of a number of landuses and associated management

practices, along with the development of infrastructure. The following land management practices and

development that has fragmented the landscape within and adjacent to the proposed development

easement include;

The proposal is located within a predominantly agricultural landscape along almost its entire
length, with the exception of small areas where it would pass through urban or semi-rural areas.
Pressures on biodiversity in these landscapes are typically from loss of biodiversity from clearing
for agricultural purposes and to some extent, particularly towards the southern end of the route,
mining.

Degradation of ecosystems from agricultural activities such as weed control, crop escapes, pasture
improvement, grazing of native and exotic pastures and cultivation

Loss of biodiversity from clearing of vegetation from infrastructure works such as road and railway
construction and maintenance and water and sewerage construction and maintenance

Ongoing impacts from existing fragmented landscapes such as loss of genetic diversity, increased
exposure to stochastic events for isolated populations and increased mortality from predation or

accidents (eg road kill)

The impacts from the proposal are similar to the existing impacts in the landscape, and therefore the

proposal would add cumulatively to these existing impacts and pressures. The extent to which this is the

case is difficult to measure, and whilst at a landscape level the additional impacts are unlikely to

significantly add to the existing impacts, at a local or possibly regional scale, the accumulation of the

existing impacts and the additional impacts from the proposal could be substantial.
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6

Summary of Mitigation
Measures

The following general mitigation measures are assumed to be part of the Proposal and will be implemented

across the whole of the pipeline route

Directional drilling is the preferred crossing method for all Class 1 and 2 Waterways. Where this is
not possible Class 1 and 2 waterway crossing methods will be developed in consultation with DPI
and DECC.

Soil and Water management measures will be developed and included in the Construction
Environmental Management Plan (CEMP) and/or Environmental Work Method Statements etc. It
will include implementation of appropriate erosion and sediment control measures such as
minimising the area of exposed surfaces, protection of drainage lines, covering exposed surfaces
progressively etc.

Following the biodiversity survey of constraint areas, residual sensitive areas that cannot be
avoided would have minimum ROW clearing measures applied.

Minimising clearing of native vegetation. Native vegetation management measures will be
formulated and included in the Construction Environmental Management Plan (CEMP) and/or
Environmental Work Method Statements etc.

Minimising the length of time the trench is open.
Create wet/damp refuge areas in the trench to provide shelter for trapped fauna.

Earth ramps located every 500 metres along the trench would be included in the construction
methodology to allow larger animals such as macropods and snakes to escape.

Regular patrols of the pipeline to remove any fauna trapped in the open trench

Where coarse woody debris is present along the area to be trenched it would be placed to one side
of the trench and replaced following trenching and revegetation.

Procedures for equipment cleaning to reduce the risk of the spread of pathogens

Despite the level of care taken to reduce impacts by implementing generic management measures across

the whole project a number of site specific impacts will be experienced. The site or species specific impacts

may be managed by employing site specific safe guards. Detailed studies undertaken will inform these

studies following further field surveys, however measures could include:
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e In areas of know Diuris tricolor habitat the ANPC (1997) Guidelines for the Translocation of
Threatened Plants in Australia, and Cropper, S. (1993) Management of Endangered Plants will be
referenced for appropriate guidelines for minimum depth of topsoil to be removed, storage
techniques and time-frames to ensure survival of Diuris tricolor and its associated mycorrhizae.

e Where the pipeline passes through habitat for Anomalopus mackayi all rocks and large woody
debris that provide refuge habitat for this species would be stockpiled to the side of the trench
during construction and reinstated upon completion of revegetation works. Maintenance staff will
be informed of the importance of this habitat to ensure that it is not removed as part of track
maintenance during the operation of the pipeline.

¢ In areas of known Endangered Ecological Community (EEC) the following mitigation hierarchy will
be employed:

0 Avoid the area of EEC by either realignment of the pipeline

0 Where realignment is not possible narrowing the corridor to a minimum width (it is
understood this can be as little as 8m)

0 Where residual impacts remain offset strategies will be prepared. Any offset strategies
would be prepared in consultation with the proponents environmental staff and the
DECC.

A number of Key Threatening Processes relate to the spread of weeds into areas of native vegetation,
including:

* Invasion and establishment of exotic vines and scramblers

e Invasion of native plant communities by bitou bush & boneseed
e Invasion of native plant communities by exotic perennial grasses
e Invasion, establishment and spread of Lantana camara

Weed management will be an important component of onsite management throughout the construction
phase of the pipeline. A weed management plan will be prepared as part of the Construction
Environmental Management Plan (CEMP) for the Project. Information on weeds will be collected during the
field work proposed to be undertaken prior to the preparation of the preferred project report and
throughout the preparation of the CEMP and weed management sub plan. Identification of weeds in the
area will be from a combination of sources, including literature and database review in addition to
consultation with property owners regarding known weeds and existing onsite management. The weed
management plan will include identification of areas of noxious weeds and management measure to ensure
weeds are not spread; measures to minimise weed risks, weed control (including prior to commencement
of works), weed hygiene and rehabilitation. These measures would also reduce risks to vegetation from soil-
borne pathogens.

P.cinnamomi spreads via its microscopic spores moving in surface and sub-surface water flows. It spreads
more slowly up slope and on flat ground (approximately 1 metre/year) because it is restricted to movement
in plant roots. P.cinnamomi can continue to grow within plants when their moisture content is greater than
80% (Shearer and Tippet, 1989).
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Human activity causes the most significant, rapid and widespread distribution of the pathogen. Road
construction, earthmoving, driving dirty vehicles and stock movement all contribute to the increased spread
of P.cinnamomi. Bush restoration activities may also inadvertently spread the pathogen, particularly when
plants have been purchased from non-accredited nurseries, or when dirty tools are used (Dieback Working
Group 2000).

Clear criteria for what constitutes an areas’ vulnerability to the threat of P. cinnamomi in NSW and ACT are
not available for two major reasons:

1. thereis insufficient knowledge of the susceptible species in NSW & ACT
2. there is variable susceptibility of plant species depending on climatic conditions, i.e. some species
only appear susceptible during sustained periods of unusually high rainfall.

The pathogen occurs widely across Australia but the severity of its impact is most evident within ecological
communities of the south-west and south-east of the country, however options for the control of the
disease are limited (Cahill et al, 2008). The disease is recognised at a Commonwealth level as a threat to
Australia’s biodiversity. Management of the disease is reliant on hygiene, the use of chemicals and
restriction of access, and has had only limited effectiveness and not provided complete control (Cahill et al,
2008). Anecdotal evidence suggests that sites that receive less than 600 mm average annual rainfall are not
vulnerable to the threat of P. cinnamomi. Beyond that, and because of the apparently cryptic nature of the
disease in NSW & ACT, a precautionary approach should be adopted and the pathogen assumed to be
absent unless it can be proven to be present (McDougall and Summerell, 2003).

A risk assessment will be undertaken prior to any disturbance as a result of pipeline activities to determine
the likelihood of occurrence along the route. The results of the risk assessment will be included in the
Construction Environmental Management Plan (CEMP). Should a risk be identified then appropriate
measures will be developed and included in the CEMP. This would include measures such as liaison and

seeking advice from agencies and restriction of vehicle movement and hygiene controls as necessary.

The following measures are required to be implemented for all water crossings listed in Table 4-3
Border Rivers/Gwindir Catchment

e Survey for river snail

*  Minimise impact to riparian zone

e The construction methodology for high sensitivity crossings would be prepared in consultation
with DPl and DECC

e Avoid crossings where high value aquatic habitat occurs; undertake works when water way is dry
or undertake works outside of fish migratory period or avoid blocking fish passage

Namoi catchment and Hunter Central Catchment
*  Minimise impact to riparian zone
e The construction methodology would be prepared in consultation with DPl and DECC

e Avoid crossings where high value aquatic habitat occurs; undertake works when water way is dry
or undertake works outside of migratory period or avoid blocking fish passage
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Table 6-1 and Table 6-2 provide summaries of areas for further investigation. Where it is thought that there
is the possibility that the pipeline can be realigned, the first management option is to avoid the biodiversity
constraint, while this may not avoid the impact entirely it is likely to reduce the impact. Where it cannot be
avoided, management measures and/or survey work has been recommended. Survey is recommended
where the air reconnaissance, aerial photography and vegetation mapping was not sufficient to adequately
determine the impact to the subject biota and/or there is a general paucity of information on that species
or community. Following survey work, further recommendations for the constrained area of the proposed
pipeline route and/or species or EEC would be made. Table 6-1 indicates the areas that require further
investigation and Table 6-2 shows those areas that have constraints but can be managed with site specific

measures.

This table has been prepared following an assessment of REV H which includes route optimisation within
the corridor to avoid and minimise impacts to biodiversity.

Table 6-1 — Summary of Constraints and areas for further investigation (AFI)

This table has been prepared following an assessment of REV H which includes route optimisation within
the corridor to avoid and minimise impacts to biodiversity. For more detail on mitigation measures please
refer to figures 5-1 — 5-17 and associated text in Chapter 5.

AFl/

. Subject species/EEC Rationale/management measures

constraint

222-226 Lowland Darling River aquatic | * Survey for grasses (222-223) and subject fauna
ecological community (EEC) species/habitat
Coolibah - Black Box Woodland | * Avoid mature trees
Five-clawed worm-skink e Minimise corridor width and impact to riparian zone
Ground mammals e Already fragmented landscape, any populations in
River Snail locality likely to be unevenly distributed and confined to

small patches in the landscape

230-231 & | Bluegrass (Dichanthium spp.) | * Rapid search for native grass species, Swainsona

236, 238 dominant grasslands of the murrayana and Sida rohlenae or protect and rehabilitate
Brigalow Belt Bioregions grass sward
(North and South) e Avoid mature trees
Swainsona murrayana e Minimise corridor width
Sida rohlenae e Already fragmented landscape, any populations in
Five-clawed worm-skink locality likely to be unevenly distributed and confined to
Ground mammals small patches in the landscape -survey for fauna

species/habitat

e Potential fauna corridor especially on Gnoura Gnoura
Creek, undertaken onsite habitat assessment and bird
surveys

233-235 Coolibah - Black Box Woodland | ¢ Survey for grasses and subject fauna species/habitat
Bluegrass (Dichanthium spp.) | * Avoid mature trees

dominant grasslands of the |* Minimise corridor width

Brigalow Belt Bioregions | ¢ Already fragmented landscape, any populations in

(North and South) locality likely to be unevenly distributed and confined to
Five-clawed worm-skink small patches in the landscape.

Ground mammals e Construction could disrupt fauna movement corridor
River Snail ¢ Important feeding and movement corridor for Avifauna

—undertake onsite habitat assessment and bird surveys
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AFl/

. Subject species/EEC Rationale/management measures
constraint
239 Coolibah - Black Box Woodland | * Avoid mature trees
Arboreal Fauna * Minimize disturbance corridor
240-243 Coolibah - Black Box Woodland | * Avoid mature trees
Five-clawed worm-skink * Minimize disturbance corridor
Ground Mammals e Search for subject fauna species/habitat. Potential
Avifauna construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape/Avifauna,
this section could be an important movement corridor in
an already highly fragmented landscape, especially out
of Boomi NR
244-245 Coolibah - Black Box Woodland | * Avoid mature trees
* Minimize disturbance corridor
246-247 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
grass sward
246 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
249 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
251 Coolibah - Black Box Woodland | * Avoid mature trees
Carbeen Open Forest EEC e Minimize disturbance corridor
Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
252 Lowland Darling River aquatic | * Avoid mature trees
ecological community (EEC) e Minimize disturbance corridor
Coolibah - Black Box Woodland | ¢ Search for subject fauna species/habitat. Potential
Five-clawed worm-skink construction disturbance, already fragmented
Ground Mammals landscape, any populations in locality likely to be
River Snail confined to small patches in the landscape
253 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
254-256 Coolibah - Black Box Woodland | * Avoid mature trees
Five-clawed worm-skink * Minimize disturbance corridor
Ground Mammals e Search for subject fauna species/habitat. Potential
Avifauna construction disturbance, already fragmented
landscape, any populations in locality likely to be
Final 77 nghenvironmental




biodiversity final.doc
queensland - hunter gas pipeline

GG . Subject species/EEC Rationale/management measures
constraint
confined to small patches in the landscape
e Avifauna, this section could be an important east-west
corridor in an already highly fragmented landscape
259 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Stripe-faced Dunnart construction disturbance, already fragmented
Five-clawed worm-skink landscape, any populations in locality likely to be
Ground Mammals confined to small patches in the landscape
260 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
261 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
264 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
265 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
266 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
267 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
268 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals e Search for subject fauna species/habitat. Potential
Woodland Birds construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
e Close records of threatened woodland birds, highly
fragmented landscape, maybe only movement corridor,
construction impacts
269 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
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GG . Subject species/EEC Rationale/management measures
constraint
Ground Mammals construction disturbance, already fragmented
Woodland Birds landscape, any populations in locality likely to be
confined to small patches in the landscape
e Close records of threatened woodland birds, highly
fragmented landscape, maybe only movement corridor,
construction impacts
272 Coolibah - Black Box Woodland | * Avoid mature trees
Five-clawed worm-skink * Minimize disturbance corridor
Ground Mammals e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
275 Five-clawed worm-skink e Search for representative EEC species
S Ground Mammals e Search for subject fauna species/habitat. Potential
Myall Woodland EEC construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
283-286 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
grass sward
287-288 Lowland Darling River aquatic | ¢ Minimise disturbance corridor
ecological community (EEC) e Rapid search for native grass species, Swainsona
Sida rohlenae murrayana and Sida rohlenae or protect and rehabilitate
Swainsona murrayana grass sward
Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
River Snail landscape, any populations in locality likely to be
Avifauna confined to small patches in the landscape
e Avifauna, this section could be an important movement
corridor along Wallon and Gil Gil creeks in an already
highly fragmented landscape
289 Coolibah - Black Box Woodland | * Avoid mature trees
Five-clawed worm-skink * Minimize disturbance corridor
Ground Mammals e Search for subject fauna species/habitat. Potential
Avifauna construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
e Avifauna, this section could be an important movement
corridor along Wallon and Gil Gil creeks in an already
highly fragmented landscape
296 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Myall Woodland EEC grass sward.
Five-clawed worm-skink e Search for representative EEC species
e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
297-298 Sida rohlenae e Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals e Search for subject fauna species/habitat. Potential
Final 79 nghenvironmental




biodiversity final.doc
queensland - hunter gas pipeline

GG . Subject species/EEC Rationale/management measures
constraint
Avifauna construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
Avifauna, this section could be an important movement
corridor along Wallon and Gil Gil creeks in an already
highly fragmented landscape
305 Sida rohlenae Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Ground Mammals Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
307 Sida rohlenae Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
312-314 Sida rohlenae Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
317 Five-clawed worm-skink Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
Avifauna landscape, any populations in locality likely to be
confined to small patches in the landscape
Avifauna, this section could be an important movement
corridor along Marshalls Pond Creek in an already highly
fragmented landscape
318-324 Sida rohlenae Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
327-329 Five-clawed worm-skink Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
331 Five-clawed worm-skink Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
332 Lowland Darling River aquatic Minimise disturbance to riparian vegetation
ecological community (EEC). Rapid search for native grass species, Swainsona
Sida rohlenae murrayana and Sida rohlenae or protect and rehabilitate
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GG . Subject species/EEC Rationale/management measures
constraint
Swainsona murrayana grass sward
Five-clawed worm-skink Search for subject fauna species/habitat. Potential
River Snail construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
333-334 Sida rohlenae Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
337 Lowland Darling River aquatic Minimise disturbance to riparian vegetation
ecological community (EEC). Rapid search for native grass species, Swainsona
Sida rohlenae murrayana and Sida rohlenae or protect and rehabilitate
Swainsona murrayana grass sward
Five-clawed worm-skink Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
River Snail landscape, any populations in locality likely to be
Avifauna confined to small patches in the landscape
Arboreal fauna Avifauna and Aboreal Mammals, this section along
Meehi River could be an important movement corridor
in an already highly fragmented landscape
338 Coolibah - Black Box Woodland Avoid mature trees
Five-clawed worm-skink Minimize disturbance corridor
Stripe-faced Dunnart Search for subject fauna species/habitat. Potential
Avifauna construction disturbance, already fragmented
Arboreal fauna landscape, any populations in locality likely to be
confined to small patches in the landscape
Avifauna and Aboreal Mammals, this section along
Meehi River could be an important movement corridor
in an already highly fragmented landscape
339 Lowland Darling River aquatic Minimise disturbance to riparian vegetation
ecological community (EEC). Rapid search for native grass species, Swainsona
Sida rohlenae murrayana and Sida rohlenae or protect and rehabilitate
Swainsona murrayana grass sward
Five-clawed worm-skink Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
River Snail landscape, any populations in locality likely to be
Avifauna confined to small patches in the landscape
Arboreal fauna Avifauna and Aboreal Mammals, this section along
Meehi River could be an important movement corridor
in an already highly fragmented landscape
341 Sida rohlenae Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
Five-clawed worm-skink grass sward
Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
348 Sida rohlenae Rapid search for native grass species, Swainsona
Swainsona murrayana murrayana and Sida rohlenae or protect and rehabilitate
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AFl/

. Subject species/EEC Rationale/management measures
constraint
Five-clawed worm-skink grass sward
e Search for subject fauna species/habitat. Potential
construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape and
dependent on the condition of the EEC
355-356 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
357 Lowland Darling River aquatic | * Minimise disturbance to riparian corridor
ecological community (EEC) e Search for subject fauna species/habitat. Potential
Five-clawed worm-skink construction disturbance, already fragmented
Ground Mammals landscape, any populations in locality likely to be
River Snail confined to small patches in the landscape
e Avifauna and Arboreal Mammals, this riparian area
could be an important movement corridor in an already
highly fragmented landscape
364-366 Lowland Darling River aquatic | ¢ Minimise disturbance to riparian corridor
ecological community (EEC) e Search for subject fauna species/habitat. Potential
Five-clawed worm-skink construction disturbance, already fragmented
Ground Mammals landscape, any populations in locality likely to be
River Snail confined to small patches in the landscape
e Avifauna, riparian area could be an important movement
corridor in an already highly fragmented landscape
370-371 Five-clawed worm-skink e Search for subject fauna species/habitat. Potential
Ground Mammals construction disturbance, already fragmented
landscape, any populations in locality likely to be
confined to small patches in the landscape
379-380 Bluegrass (Dichanthium spp.) | © Protect grass sward or
dominant grasslands of the | *  Survey for native grass species
Brigalow Belt Bioregions | *  Search for subject fauna species/habitat. Likely habitat
(North and South) for and, potential construction disturbance, already
Five-clawed worm-skink fragmented landscape, any populations in locality likely
Ground Mammals to be unevenly distributed and confined to small
Arboreal fauna patches in the landscape. Avifauna and koala, in this
Avifauna section along riparian area could be an important
movement corridor in an already highly fragmented
landscape
390-391 Five-clawed worm-skink e Search for subject fauna species/habitat and undertake
Ground Mammals habitat assessment
e Already fragmented landscape, any populations in
locality likely to be confined to small patches in the
landscape, along Myall Hollow Creek
395.5 Five-clawed worm-skink e Potential construction disturbance, already fragmented
landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape, likely dependant on presence/condition
of patch
398 & 400 | Five-clawed worm-skink e Search for subject fauna species/habitat and undertake
site-specific habitat assessment
e Potential construction disturbance, already fragmented
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landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape, likely dependant on presence/condition
of drainage line

399 & 401,
404

Bluegrass (Dichanthium spp.)
dominant grasslands pf the
Brigalow Belt Bioregions
(North and South)

Protect and rehabilitate grass sward; or
Search for native grass species

405
& 411-413

Five-clawed worm-skink
Ground Mammals

Search for subject fauna species/habitat and undertake
site-specific habitat assessment

Potential construction disturbance, already fragmented
landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape

422-423
431.5, 433

Five-clawed worm-skink

Search for subject fauna species/habitat and undertake
site-specific habitat assessment

Potential construction disturbance, already fragmented
landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape, likely dependant on presence/condition
of drainage line

437-439

Five-clawed worm-skink
Pale-headed snake
Arboreal fauna

Search for subject fauna species/habitat and undertake
site-specific habitat assessment

Potential construction disturbance, already fragmented
landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape.

454

Five-clawed worm skink
Ground Mammals
Arboreal fauna
Avifauna

Search for subject fauna species/habitat and undertake
site-specific habitat assessment

Potential construction disturbance, already fragmented
landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape

Important movement corridor adjacent

460-462

Five-clawed worm skink

Search for subject fauna species/habitat and undertake
site-specific habitat assessment

Potential construction disturbance, already fragmented
landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape

476-477

Cadellia pentastylis
Five-clawed worm skink

Search for Cadellia pentastylis individuals

Avoid mature trees

Search for subject fauna species/habitat and undertake
site-specific habitat assessment

Potential construction disturbance, already fragmented
landscape, any populations in locality likely to be
unevenly distributed and confined to small patches in
the landscape
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AFl/

. Subject species/EEC Rationale/management measures
constraint
501&504.5 | Lowland Darling River aquatic | * Undertake survey of Riparian Corridor
ecological community (EEC). e Riparian flank of the Namoi likely to be an important
Avifauna corridor
Mammals
Reptiles
527.5 Movement corridor e Undertake survey of Riparian Corridor
Avifauna e Riparian flank of the Namoi likely to be an important
Mammals corridor
Reptiles
Koala
532 Arboreal Fauna e Undertake survey of Riparian Corridor
e Riparian flank of likely to be an important corridor
556-557 Arboreal Fauna e Undertake survey of Riparian Corridor
559 Avifauna e The riparian flank along Mooki Creek is likely to be an
important corridor for avifauna considering the highly
fragmented landscape in the locality
e Koala records might suggest that this is important
habitat considering surrounding cleared landscape
635-636 Avifauna e Undertake survey
Border thick-tailed gecko e Potential to disrupt movement corridor between
Pink-tailed worm lizard Liverpool Range and Murrundi Pass
Mammals
641, 662, | Box-gum woodland EEC e Undertake survey for representative EEC species
668-669.
643-645 Border thick-tailed gecko e Undertake survey for subject species and undertake
Pink-tailed worm lizard site-specific habitat assessment
e Potential for occurrence of and, low dispersal, isolated
population
659-662 Woodland Birds e Survey and undertake site-specific habitat assessment
Mammals e Potential movement corridor between Burning Maid
Border thick-tailed gecko and Wingen Mountain NR due to surrounding
Pink-tailed worm lizard fragmented landscape, potential to disrupt if it is one
660, 661- | Cymbidium canaliculatum e Search for /avoid mature host trees
662, Box-gum woodland EEC e Search for representative EEC species
668-669 Box-gum woodland EEC e Search for representative EEC species
670 Cymbidium canaliculatum e Search for /avoid mature host trees
715-718 Woodland Birds e Survey and undertake site-specific habitat assessment
Mammals e potential movement corridor across vegetated ridge,
Border thick-tailed gecko due to surrounding fragmented landscape, potential to
Pink-tailed worm lizard disrupt if it is one
762-764 Woodland Birds e Survey and undertake site-specific habitat assessment
Mammals e Potential movement corridor across vegetated ridge,
Border thick-tailed gecko due to surrounding fragmented landscape, potential to
Pink-tailed worm lizard disrupt if it is one
801-825 Swamp Oak Forest/Freshwater | *  Avoid (Directional Drill)
wetlands e If directional drilling is not possible survey for EEC and
Zannichellia palustris threatened species and develop management
Eucalyptus parramattensis measures following detailed assessment
subsp. Decadens
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803-808 Green and Golden Bell Frog e Potential to disrupt refuge habitat if located Green and
Golden Bell Frog in wetland. Undertake survey to
inform further management measures.

813-815- Arboreal Fauna ¢ Koala movement corridor (815-813). Undertake survey
to inform further management measures.
812-825 Green and Golden Bell Frog e Potential to disrupt habitat Green and Golden Bell Frog

or dispersal routes between Hexham Swamp and
Kooragang Is NR. Undertake survey to inform further
management measures.

Table 6-2— Summary of additional site specific management measures - flora

446-451 | Native vegetation on Cracking clay soils' Avoid mature trees and rehabilitate protect
Dichanthium setosum sward, topsoil and grasses
Digitaria porrecta

460-462 | possibly Brigalow Avoid mature trees, rehabilitate sward,

topsoil and grasses

465-468 | possibly Native vegetation on Cracking clay | Avoid mature trees, rehabilitate sward,
soils' topsoil and grasses

possible habitat for Dichanthium setosum;
Digitaria porrecta

489 Brigalow within the Brigalow Belt South, | Avoid all mature trees
Nandewar and Darling Riverine Plains
bioregions  Brigalow (Acacia  harpophylla
dominant and co-dominant)

505-506 | Brigalow within the Brigalow Belt South, | Avoid all mature trees
Nandewar and Darling Riverine Plains
bioregions  Brigalow (Acacia  harpophylla
dominant and co-dominant)

533 Native vegetation on Cracking clay soils' Avoid mature trees, rehabilitate sward,
591-592 | Dichanthium setosum topsoil and grasses
601-602 | Digitaria porrecta
608
693-696 | Eucalyptus camaldulensis Avoid all individuals;
Diuris tricolor Onsite ecologist - Careful translocation

required if disturbed

*This species most evident in Spring

697-710 | Diuris tricolor Onsite  ecologist Careful translocation
required if disturbed

*This species most evident in Spring

711-721 | Bothriochloa biloba Retain and rehabilitate top layer of soil and
grass

722, Eucalyptus camaldulensis Avoid all individuals

739-740

723-738 | Bothriochloa biloba Retain and rehabilitate top layer of soil and

*If it can be demonstrated that these measure can be effectively implemented then on the ground survey
not required
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741-749 grass

764, Lower Hunter Spotted Gum - Ironbark Forest in | Avoid mature trees; minimise corridor width
785, 790 | the Sydney Basin Bioregion

791
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Appendix 2 — Assessment Matrix
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orthophoto mapping
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150°53' 150°54"
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 8 -
MUSWELLBROOK - ABERDEEN AREA

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.

150°55'

150°56'

50m contours
National Parks Estate (DECC)

NSW State Forests

150°58' 150°59'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




150°48' 150°49'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 9 - SCONE AREA

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.

150°52'

50m contours
National Parks Estate (DECC)

NSW State Forests

150°53' 150°54'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




150°48' 150°49'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 10- PARKVILLE -
WINGEN AREA (NORTH OF SCONE)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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150°51"

50m contours
National Parks Estate (DECC)

NSW State Forests

150°52'

150°53' 150°54"

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




150°48' 150°49'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 11 - MURRUNDI
(Liverpool Range - East)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

150°52'

150°53' 150°54'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




Two routes were assessed in parallel
during the production of this technical
appendix. QHGP has since removed
the south western option from the
proposal, as indicated in the main body
of the environmental assessment.

150°42' 150°43'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 12 - WILLOW TREE
(Liverpool Range - West)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall
for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.

150°44'

150°45'

50m contours
National Parks Estate (DECC)

NSW State Forests

150°47" 150°48'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers
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150°38' 150°39' 150°40'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 13- BORAMBIL CREEK
(South of Quirindi)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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National Parks Estate (DECC)

NSW State Forests

150°43'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




150°34' 150°35' 150°36' 150°37" 150°38'

QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

Previously assessed QHGP centreline Rev D

— 50m contours

[T]  National Parks Estate (DECC)

D NSW State Forests

Map Scale 1:50,000 Key areas to be investigated for
GDA1994 Datum environmental constraints related to waterways
Geogrphic Coordinates and associated riparian flora and fauna

QHGP mainline corridor (200m ) Rev H

ORTHOPHOTO MAP 14 - QUIRINDI QHGP KPs Rev H

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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149°46' 149°47" 149°48'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 15 - EDGEROI -
TEN MILE CREEK

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

149°51" 149°52'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers

149°53'




150°30' 150°31"
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY

ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 15 - WERRIS CREEK

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

150°35' 150°36' 150°37"
N
Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




150°23' 150°24'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 16 - BREEZA
(South of Gunnedah)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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150°26'

50m contours
National Parks Estate (DECC)

NSW State Forests

150°29'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers
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150°18' 150°20' 150°21" 150°22' 150°23' 150°24'
QUEENSLAND TO HUNTER

GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT Previously assessed QHGP centreline Rev D

— 50m contours

ORTHOPHOTO MAP 17 - MOOKI RIVER I:I
(South of Gunnedah)

QHGP mainline corridor (200m ) Rev H
National Parks Estate (DECC)

D NSW State Forests

Map Scale 1:50,000 Key areas to be investigated for
GDA1994 Datum environmental constraints related to waterways
Geogrphic Coordinates and associated riparian flora and fauna

QHGP KPs Rev H

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.

2.5 Kilometers




150°14' 150°15'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 18 - GUNNEDAH

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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150°17"

50m contours
National Parks Estate (DECC)

NSW State Forests

150°18'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




150°7" 150°8'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 19 - EMERALD HILL
(North of Gunnedah)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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150°10'

50m contours
National Parks Estate (DECC)

NSW State Forests

150°11"

150°12' 150°13'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




150°3' 150°4'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 20 - NAMOI VALLEY
(East of Boggabri)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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150°6'

50m contours
National Parks Estate (DECC)

NSW State Forests

150°7'

150°8' 150°9'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°56' 149°57" 149°58'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 21 - BAAN BAA

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.

149°59' 150°00"

50m contours
National Parks Estate (DECC)

NSW State Forests

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°52' 149°53'

QUEENSLAND TO HUNTER

GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 22 - NAMOI VALLEY
(South East of Narrabri)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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149°55' 149°56'

50m contours
National Parks Estate (DECC)

NSW State Forests

149°57" 149°58' 149°59'
N
Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers
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149°46' 149°47" 149°48'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 23 - NARRABRI

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

149°51" 149°52'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°46' 149°47"
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 24 - SPRING CREEK
(South of Edgeroi)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

149°51" 149°52' 149°53'
N
Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°47' 149°48' 149°49' 149°50' 149°51' 149°52' 149°53'
QUEENSLAND TO HUNTER

GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT Previously assessed QHGP centreline Rev D

— 50m contours QHGP mainline corridor (200m ) Rev H

ORTHOPHOTO MAP 26 - BELLATA [T]  National Parks Estate (DECC) : QHGP KPs Row 1

D NSW State Forests

Map Scale 1:50,000 Key areas to be investigated for
GDA1994 Datum environmental constraints related to waterways
Geogrphic Coordinates and associated riparian flora and fauna

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.

2.5 Kilometers




149°49' 149°50' 149°51" 149°52' 149°53' 149°54' 149°55'
QUEENSLAND TO HUNTER

GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT Previously assessed QHGP centreline Rev D

— 50m contours QHGP mainline corridor (200m ) Rev H

National Parks Estate (DECC
ORTHOPHOTO MAP 27 - GURLEY AREA ] natonal Parks Estate (oECC) ©  QHGP KPsRev H

D NSW State Forests

Map Scale 1:50,000 Key areas to be investigated for
GDA1994 Datum environmental constraints related to waterways
Geogrphic Coordinates and associated riparian flora and fauna

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.

ngh . . 2.5 Kilometers




149°50' 149°51"
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 28 - TYCANNAH CREEK
(South of Moree)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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149°52'

149°53' 149°54"

50m contours
National Parks Estate (DECC)

NSW State Forests

149°55' 149°56'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°51" 149°52'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 29 - MEEHI RIVER
(East of Moree)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis

of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

149°55'

149°56' 149°57"

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°48' 149°49'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 30 - ASHLEY AREA
(North of Moree)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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149°51'

50m contours
National Parks Estate (DECC)

NSW State Forests

149°52'

149°53' 149°54'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°41" 149°42'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 31 - CAROLE CREEK AREA
(North of Moree)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall
for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

149°45'

149°46' 149°47"

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers




149°37" 149°38'

QUEENSLAND TO HUNTER

GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT

ORTHOPHOTO MAP 32 - GARAH AREA
(North of Moree)

Map Scale 1:50,000
GDA1994 Datum
Geogrphic Coordinates

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall

for NGH Environmental Pty Ltd contract

work as part of the Hunter Gas Pipeline project.
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50m contours
National Parks Estate (DECC)

NSW State Forests

149°42' 149°43'

Previously assessed QHGP centreline Rev D
QHGP mainline corridor (200m ) Rev H

QHGP KPs Rev H

Key areas to be investigated for
environmental constraints related to waterways
and associated riparian flora and fauna

2.5 Kilometers

149°44"




149°37" 149°39' 149°40' 149°41' 149°42' 149°43'
QUEENSLAND TO HUNTER
GAS PIPELINE PRELIMINARY
ENVIRONMENTAL ASSESSMENT Previously assessed QHGP centreline Rev D

——  50m contours

ORTHOPHOTO MAP 33 - BOONAL TANK AREA ] QHGP mainline cormdor (200m) RevH

National Parks Estate (DECC)

D NSW State Forests
Map Scale 1:50,000 Key areas to be investigated for

GDA1994 Datum environmental constraints related to waterways
Geogrphic Coordinates and associated riparian flora and fauna

(South of Boomi) QHGP KPs Rev H

This map has been prepared for the analysis
of vegetation and environmental constaints.
Maps prepared March 2008 by Phil Kendall
for NGH Environmental Pty Ltd contract
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