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INTRODUCTION

PROJECT DESCRIPTION

BHP Petroleum (Pipelines) Pty Ltd (BHPP) and Westcoast Energy Australia (Pipelines)
Pty Ltd, a subsidiary of Westcoast Energy Inc of Vancouver, British Columbia. Canada,
are proposing to jointly construct a natural gas pipeline connecting the existing Victoria-
based gas-related infrastructure with that of New South Wales. The proposed pipeline is a
commercial venture based on the expressions of interest by many New South Wales gas
consumers for an alternate gas supply to that of the Cooper/Eromanga Basin and by
several Victoria gas producers for additional markets to those in Victoria. BHP is a major
domestic gas producer and end user and is of the opinion that such projects are vital to the
stimulation of regional economic growth and to enhance the global competitiveness of
domestic industry. The proposed pipeline is also in alignment with the Hilmer Report and
the Council of Australian Governments (CoAG) policies and directives for increased
competition and economic efficiency in the gas industry.

The Eastern Gas Pipeline Project plans to supply the NSW gas market from the middle of
1997. So that this can be accomplished, the joint venture partners are proposing to
construct an underground natural gas pipeline from Longford to Wilton via Cann River,
Cooma, Hoskinstown and Nowra to supply the NSW and Sydney gas market.

This project reports on an assessment of the flora, fauna and ecology along the proposed
corridor of the Eastern Gas Pipeline Project in order to minimize the environmental impact
of the proposed pipeline and to meet the relevant legislative requirements of the
Commonwealth, Victorian and New South Wales governments.

The overall aim of the flora, fauna and ecology studies was to provide high quality
information necessary to:

° describe the environment of the pipeline route

o identify actual constraints to route selection

° identify constraints on the proposed project

J advise on ameliorative measures available in the construction or design phase
to minimize or make the impact acceptable

. identify areas where it will be required to gather further information.

STUDY AREA

This report is based on the proposed route 5.1. The construction of the pipeline will
require an easement 20 metres in width. The width may vary in confined or sensitive
areas or in areas where extra space is required (for example, road or railway crossings and
approaches to steep river crossings.) Certain other areas such as those occupied by Meter
Stations, Sales Tap Stations and Compressor Stations will require more space.
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The study covered the entire length of the proposed pipeline route. As well as
concentrating upon the 20 m wide construction zone required for the laying of the
pipeline, the study also examined the flora , fauna and ecology within a corridor extending
one kilometre either side of the proposed pipeline route. Any effects which may have been
determined to extend beyond this two kilometre corridor are also reported and assessed.

Locations along the proposed pipeline route (version 5.1) are defined in terms of the
number of kilometres from the start of the pipeline at Longford. These numbers are
designated as kilometre points (KPs).

The proposed route traverses four biogeographical regions, the South East Coastal Plain,
South East Corner, South Eastern Highlands and Sydney Basin (Thackway and Cresswell
1995), and encounters a wide range of vegetation communities and fauna habitats.

DELINEATION OF ROUTE SEGMENTS

For the purposes of reporting, the route has been divided into nine segments. These
segments represent distinct landscape boundaries and to some degree reflect ecological
distinctions. These are based on Route Option 5.1 and are outlined below:

Location KP
1 Gippsland Coastal Plains (Longford-Mossiface) 0-95
2. Gippsland Coastal Forests (Mossiface-Cann Valley) 95-227.5
3. Cann River Valley (Cann Valley-border) 227.5-273.5
4. Monaro Plains (border-Numeralla River) 273.5-410.5
5. Mountain Valleys (Numeralla River-Hoskinstown) 410.5-505.5
6. Hoskinstown-Nerriga Hills (Hoskinstown-Endrick River) 505.5-577
7. Morton Plateau & Slopes (Endrick River-Shoalhaven R.) 577-637.5
8. Illawarra Coastal Plain (Shoalhaven R.- Illawarra escarpment) 637.5-702
9. Wilton Tablelands (Illawarra escarpment-Wilton) 702-731

REPORT STRUCTURE

This report is set out in two main sections. The first contains the key information required
for route assessment; it is intended that this section forms the EES/EIS chapter. It
abbreviates much of the technical and background information, but provides more detail
on key issues and conclusions. The second section is a series of appendices that contain
the fully detailed information from which the first section was derived.

Biosis Research Pty. Ltd.
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The reader wishing to gain an overview of the ecological values along the proposed -
pipeline route and an assessment of potential impacts and options for amelioration need
only read the first section. Should detail on technical points or specific locations along the
route be required, refer to the appendices.

ECOLOGICALLY SUSTAINABLE DEVELOPMENT

The aims of the study follow the principles of Ecologically Sustainable Development as
detailed in Hare er al. (1990). These aims consider the following factors to ensure the
preservation of the environment for future generations:

Inter-generational Equity

The present generation should ensure that the next generation is left with an environment
that is at least as healthy, diverse and productive as the one the present generation
experiences. Owing to the massive and irreversible rate of loss of species and habitats at
present, we have an additional responsibility to give the highest priority to conserving the
world's natural environment and species.

Conservation of Biodiversity and Ecological Integrity

Conservation of biodiversity and the protection of ecological integrity should be a
fundamental constraint on all economic activity. The non-evolutionary loss of species and
genetic diversity needs to be halted and the future of evolutionary processes secured.

Anticipatory and Precautionary Policy Approach

Policy decisions should err on the side of caution, placing the burden of proof on
technological and industrial developments to demonstrate that they are ecologically
sustainable.

Biosis Research Pty. Ltd.
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METHODOLOGY

GENERAL

This section provides an overview of the methodology; full details are contained in

Appendices 1, 2 and 3.

Data Sources

Data on the flora, fauna and stream ecology of the pipeline corridor were collected through
field assessment, map and aerial photo interpretation, literature review, discussions with
researchers and naturalists and from several databases. Key databases consulted were the
Flora Information System (FIS) and the Atlas of Victorian Wildlife (AVW) of the
Department of Conservation and Natural Resources (CNR), the flora and fauna databases
held by the New South Wales National Parks and Wildlife Service, and the fauna database

of the Australian Museum.

Field Assessment

Field work on terrestrial flora and fauna was undertaken in two phases with Phase 2 being a
spring assessment of sites selected during Phase 1. Phase 1 field work was undertaken by
three teams, one in Victoria (Spread I), one working from the Victoria-NSW border to the
Endrick River (Spread II), and one working from Endrick River to Wilton (Spread III).

The same teams were used in spring although additional botanists were used in Spread II.

Table 1. Dates of field trips for EGP flora, fauna and stream ecology studies (all

during 1995).

Survey Team Season Date
Team 1 (Victoria): Winter: May 24-June 2
June 14-June 23
July 3-July 7
Spring: October 16-October 20
Team 2 (border-Endrick River): Winter: May 28-June 4
July 2-July 8
Spring: October 1-November 5
Team 3 (north of the Endrick River): Winter: May 30-June 2
June 27-June 30
July 12-July 15
July 19-July 22
July 24-July 29
June 31-August 4
Spring: October 16-October 26
Stream Ecology Team: Winter: July 14-July 21

Biosis Research Pty. Ltd.
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The entire route was examined from the air, while areas of native vegetation (including
roadside vegetation) were examined from a vehicle or on foot. Access to most areas was
provided by the extensive road and track network in the corridor; in unroaded areas access
was by foot. Where vehicular access was possible the route was surveyed at regular and
appropriate intervals dependent on the habitats encountered. Emphasis was placed on
surveying the natural habitats along the pipeline route; there was only minor survey effort
in cleared areas.

A fourth team undertook the stream ecology assessments for the whole route. This work
concentrated on deriving conservation value and hazard indices for streams based on
existing data. Field work was conducted on selected streams along the whole route to
validate the indices.

Spring Surveys
Areas were identified during the winter field studies where further surveys in spring would

be required to assess the presence of seasonal species of flora and fauna. These mainly
comprise:

. flora surveys in orchid- and herb-rich areas in Spread I

. flora surveys in native grasslands in Spread II that were heavily grazed or
drought affected

J fauna surveys in native grasslands and woodlands in Spread I that are potential
habitat for significant reptiles and amphibians

o flora surveys for seasonal species in Spread III (Morton National Park and
other sites of significance)

J focussed fauna surveys in Spread III.

The dates of these surveys are listed in Table 1.

FLORA

Vegetation communities along the proposed pipeline route were surveyed and mapped,
observations were made on their condition, and lists of vascular plant species (ferns,
conifers, flowering plants) were compiled for each landscape division of the proposed
route.

The bulk of fieldwork was undertaken during late autumn and early winter with areas
identified as requiring additional investigation evaluated during spring. Survey dates are
given in Table 1.

Limitations

The majority of flora survey was conducted at a time of the year when many seasonal plants
were dormant below the soil surface. Dried remains and immature buds of some species
were found but additional species would be found if the entire route were surveyed in
spring. For most parts of the route, surveys are likely to be reasonably complete as non-
seasonal species (eg trees and shrubs) dominated most areas and significant sites were also
revisited in spring. Areas such as the Monaro Plains, however, are dominated by grassy
ecosystems which contain a wide array of annual and/or seasonal species. It is likely,
therefore, that the Monaro Plains portion of the pipeline route would contain more plant

Biosis Research Pty. Ltd. Page 5
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species than recorded in the recent survey. To compound this problem, the Plains are still
recovering from a severe drought and are heavily grazed.

Most areas of native vegetation were surveyed; the only areas not surveyed were small
areas of private land where access was refused.

FAUNA

The fauna was surveyed using a range of techniques as follows:

. active searching

. Elliott trapping

. hair-tubing

) pit-fall trapping

o artificial spider burrows
. scat analysis

. spotlighting

. call playback

° frog census

. bird survey.

Survey dates are given in Table 1.
Limitations

The Phase I survey was carried out over a short time-frame during winter when some
animals are less likely to be observed. Amphibians, reptiles and bats are rarely
encountered in colder months and migratory species may not be present. Phase 2 surveys
only targeted specific locations.

To overcome the problem of sampling seasonally inactive or absent animals, the report
incorporates results from previous field surveys conducted in the general area, the
consultant's own records from the region and those held in biological databases. Surveys
targeted rare or significant species, including those listed on the amended Schedule 12 by
the National Parks and Wildlife Service of New South Wales.

STREAM ECOLOGY

The stream ecology assessment involved the following tasks:

o identify each stream potentially affected by pipeline activities

) develop and implement a procedure to determine the relative conservation
value of each stream

. develop and implement a procedure to determine the relative hazards to which
each stream is potentially exposed by pipeline activities

. identify problematic areas where streams of high conservation value are
potentially exposed to high levels of hazard

) identify any information required for a more effective assessment.

All streams, marked on 1:25,000 topographic and supplied GIS maps, which intersect the
pipe route were identified as streams to be potentially affected by pipeline construction

Biosis Research Pty. Ltd. Page 6
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activities. Each stream crossing point was given an identifying number and its location
defined. The following stream categories were used: '

1. small tributary streams (1st to ~3rd order streams with catchments < ~2
km?2)

2. minor trunk streams (~3rd to ~4th order streams with catchments ~2 km?
to~5 km?)

3. major trunk streams (~4th to ~Sth order streams with catchments > ~ 5 km2)

4, minor rivers (~ 5th order streams or greater, width < ~ 10 m)

5. major rivers (~5th order streams or greater, width > ~ 10 m)

6. minor estuary (width < ~ 100 m)

7.  major estuary (width > ~ 100 m)

8. agricultural drains.

The location of wetlands and areas subject to inundation were also noted.
Conservation Value Index

Information was gathered with the aim of developing an index which would collectively
reflect the occurrence of the following features:

1. recognised valuable areas in which diminished integrity of stream ecosystems
would diminish intrinsic values

the naturalness of fish communities

high conservation value fish species

high recreational value fish species,

high conservation value freshwater crayfish species, and

valuable areas for scientific research.

oA L

Emphasis was placed on fish and crayfish as these are the taxa for which information on
conservation status is most adequate, and the general public are familiar with them. The six
components above formed the basis of the derived index. The method by which scores
were attributed to each component is detailed in Appendix 3.

Approach Hazard Index

A range of features of the route where the pipeline is approaching a stream crossing will
determine the magnitude of any resultant impact (approach hazard):

steep bank slope

damage to riparian vegetation which leads to bank destabilisation

catchment in pristine state

high rainfall intensity

high soil erodibility

dominance of acidic soils, which if disturbed could allow acidic waters and any
associated dissolved metallic constituents to enter streams.

SE Ol R R o

The method by which scores were attributed to each component is given in Appendix 3.
Three approach hazard variables were calculated to avoid major loss of information caused
by gaps in the data on soil erodibility and soil acidity:

Biosis Research Pty. Ltd.
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A.  approach hazard without soil factors - standardised scores summed across 4
slope variables, 2 riparian vegetation variables, 2 catchment condition
variables, and 1 rainfall intensity variable.

B.  approach hazard with soil erosion factor only - standardised scores summed
across the variables above, plus the soil erodibility variable which had its
weight doubled.

C.  approach hazard with both soil factors included - standardised scores summed
across the variables above, plus soil acidity.

Within-Stream Hazards Index

For situations where stream sediments will be disturbed in pool habitats, an index can be
derived which indicates whether the sediments may contain toxic materials (biocides,
metals, etc.) arising from upstream land use or natural sources. Land uses which could
result in the accumulation of toxic materials in stream sediments are agriculture, industry
and urban development. Natural sources of toxic materials could include areas of
mineralisation or certain soil types which contain, for example, elevated levels of
aluminium or iron. The occurrence of the above natural sources can in some situations be
indicated by areas with marked soil acidity. Since information on upstream land uses can
be obtained for the whole route, and information on soil acidity has major gaps, two within-
stream hazard indices were developed:

A.  Within-stream hazard - land use factors only
B.  Within-stream hazard - land use + soil acidity.

Combined Index

The sensitivity of streams to disturbance was identified by combining the conservation value
index (CV) with the three approach hazard (AH) indices. It was not considered worthwhile
to undertake this procedure with the within-stream hazard indices at this stage. Three
identifiers of sensitive streams were thus available:

1. CV + AH with soil factors
2 CV + AH with soil erosion factor only (data set limited)
3. CV + AH with both soil factors (data set very limited).

Turbidity of Stream Water

Substantial sets of turbidity data were available for 29 sites, most of which were located on
streams which intersected the pipe route (the others drained catchments near the pipe route
and thus provide an indication of stream conditions in areas near the route). Details of the
sites and sampling periods are given in Table 5. To obtain an indication of the duration
which stream biota are typically exposed to high turbidity levels along the pipe route, the
turbidity data were examined at specific points on yearly flow duration curves (flow
duration data supplied by the DWR in NSW, and the Rural Water Corporation in Victoria),
the 50 and 10 percentile flow exceedence levels.

Biosis Research Pty. Ltd.
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RESULTS

FLORA

This section provides a summary of the results collected for flora. Full details are provided
in Appendix 1.

Plant Species

A total of 1251 indigenous and 171 introduced vascular plant species (ferns, conifers,
flowering plants) was recorded over the entire proposed route. The number of species
recorded in each sub-division of the proposed route is presented in Table 2.

Table 2. Summary of vascular flora species richness. Numbers in
parenthesis are those previously recorded in Victoria by CNR.

Route Sub-division Indigenous | Introduced | Significant Total

Species Species Species Species
g;?r;::g:i)Coastal Plains (Longford- 157 (103) 39 (17) 1 196 (120)
gia;:lﬁslcral;ile(;;)astal Foothills (Bairnsdale- 432 (455) 52 (18) 2% 484 (473)
S??Nﬁgegxgggy (s s 313 (342) 43 (28) 12 356 (370)

Monaro Plains (Vic/NSW border-

Numeralla River) 242 5% 9 294
g‘;)slg;asl[r; ‘://Izll)lleys (Numeralla River- ks 9 . o
Bkl s B 349 4 2 398
ﬁ??frs’rﬂffﬁiﬁef fiﬁiﬁ)s (Endnck 298 1 15 337
gliav‘;irlilaagca)?:amﬁspcl;;l)(Shoalhaven 301 15 27 326
gg;g;:;{dvéﬁfn()mawam 391 4 12 395
Total 1251 171 135 1422

Significant Plant Species

A total of 25 nationally significant (rare or threatened Australian plants or ROTAP), 18
state significant and 92 regionally significant taxa (species or sub-species) was recorded.
These are listed below according to the sub-division of the pipeline in which they were
recorded and their level of significance (national, state and regional).

Biosis Research Pty. Ltd. Page 9
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Table 3. Significant plant species recorded along the EGP route. Codes for route segments: GCP -
Gippsland Coastal Plains, GCF - Gippsland Coastal Forests, CRV - Cann River Valley, MP - Monarco
Plains, MV - Mountain Valleys, HNH - Hoskinstown-Nerriga Hills, MPS - Morton Plateau & Slopes, ICP -
Illawarra Coastal Plains, WT - Wilton Tablelands. Ratings Codes: N - national, S - state, R - regional;

sub-codes follow Gullan ef al. (1990) and Briggs and Leigh (in prep.).

Route Common Name Species Name Rating Pipeline KP
Segment
GCP:

Purple Diuris Diuris punctata var. punciata S (v) 62
Dwarf Milkwort Polygala japonica S 63
Mitchell's Wattle Acacia mitchellii R 33-34
Mayfly Orchid Acianthus caudatus R 40
Showy Bossiaea Bossiaea cinerea R 40
Windmill Grass Chloris truncara R 62
Spurred Helmet-orchid Corybas aconitiflorus R 4
Forest Red Gum Eucalyptus tereticornis R 7-57
Varied Raspwort Haloragis heterophylla R 33-34
Bushy Clubmoss Lycopodium deuterodensum R 33-34
Soft Bush-pea Pultenaea mollis R 35

GCF:
Small Autumn Greenhood | Prerostylis longipetala N (3rci) 164
River Leafless Bossiaea Bossiaea riparia S 218
Showy Willow-herb Epilobium pallidiflorum S () 226
Lacy Wedge-fern Lindsaea microphylla S (r) 198
Cluster-headed Mat-rush Lomandra longifolia ssp. exilis S (r) 120-140
Tangle Orchid Plectorrhiza tridentata S () 184.5
Slender Mud Grass Pseudoraphis paradoxa S (e) 110-111
Number Nine Wire-grass Aristida calycina var. calycina R 17Z.5
Spurred Helmet-orchid Corybas aconitiflorus R 7 sites between 4 & 145
Bronze Caladenia Caladenia iridescens R Easement in Colquhoun
Wetland Wallaby-grass Danthonia semiannularis R 96
Large-leaf Hop-bush Dodonaea triguetra R 105-112
Sticky Hop-bush Dodonaea viscosa R 112.5
Apple-topped Box Eucalyptus angophoroides R 34 sites between 76 & 243
Swamp Stringybark Eucalyptus conspicua R 125-145
Brittle Gum Eucalyptus mannifera R 100-103
Tight Bedstraw Galium curvihirtum R 135-143
Red-stem Cranesbill Geranium neglectum R 2225
Silky Guinea-flower Hibbertia sericea R 109-110
Broad-leaf Stinkweed Opercularia ovata R 196,228
Sword Tussock-grass Poa ensiformis R 96
Hairy Mint-bush Prostanthera hirtula R 122-132
Rusty-hood Prerostylis aff. rufa R 224
Bentham's Bush-pea Pultenaea benthamii R &2
Soft Bush-pea Pultenaea mollis R 87
Halo Bush-pea Pultenaea linophylla R 99-192

CRYV:
Small Autumn Greenhood | Prerostylis longipetala N (3rei) 253
Giant Maidenhair Adiantum formosum S(n) 235.1
Pinkwood Beyeria viscosa S () 268
Prickly Oxylobium Oxylobium ilicifolium S () 254
Spiny Bossiaea Bossiaea obcordata R 247-264
Fitzgerald's Spider Orchid | Caladenia fitzgeraldii R 253,263
Bronze Caladenia Caladenia iridescens R 242.8
Early Caladenia Caladenia praecox R 260-264
Veined Helmet-orchid Corybas dilatatus R 268
Forest Bent-grass Deyeuxia frigida R 266
Bog Bent-grass Deyeuxia gunniana R 271
One-flower Early Nancy Wurmbea uniflora R 242.8, 252-266
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Table 3 cont. Significant plant species recorded along the EGP route. Codes for route segments: GCP -
Gippsland Coastal Plains, GCF - Gippsland Coastal Forests, CRV - Cann River Valley, MP - Monaro*
Plains, MV - Mountain Valleys, HNH - Hoskinstown-Nerriga Hills, MPS - Morton Plateau & Slopes, ICP -
Illawarra Coastal Plains, WT - Wilton Tablelands. Ratings Codes: N - national, S - state, R - regional;
sub-codes follow Gullan ef al. (1990) and Briggs and Leigh (in prep.).

Route Common Name Species Name Rating Pipeline KP
Segment
MP:

Australian Anchor Plant Discaria pubescens N (3RCa) 286.6, 352.8
Austral Dandelion Taraxacum aristum N(rare) 282
Bedstraw Galium roddii S 420
Pennywort Hydrocotyle sp. aff. tripartita S 295.4,304.3
Knawel Scleranthus fascicularis S 380, 400
Blue Pincushion Brunonia australis R 391
Red-flowered Lotus Lotus cruentus R 286.6, 380
Wedge-leaf Everlasting Ozothamnus cuneifolius R 274
Poison Rice-flower Pimelea pauciflora R 352.8

MV:
Austral Toad-flax Thesium australe N (3ECi) 465.4
Trailing Hop-bush Dodonaea procumbens S (1) 415. 420,424,434
Guinea-flower Hibbertia calycina S 480
Australian Piert Aphanes australiana R 424
Blue Pincushion Brunonia australis R 443, 457
Flat Spurge Chamaesyce drumondii R 424

HNH
Guinea-flower Hibbertia calycina S 562
Prostrate Cone-bush Isopogon prostratus S (1) 545, 554, 565
Banksia Banksia paludosa R 544,545, 567
Hairpin Banksia Banksia spinulosa spinulosa R 523, 545
Bossiaea Bossiaea ensata R 562
Pale Grass-lily Caesia parviflora R 3l
Pennywort Centella cordifolia R 513, 523
Conospermum Conospermum taxifolium R 545, 554, 562
Small Waxlip Orchid Glossodia minor R 554
Red Wedge Pea Gompholobium uncinarum R 545, 567
Hakea Hakea eriantha R 545
Needlewood Hakea teretifolia R 545
Guinea Flower Hibbertia linearis R 545
Guinea Flower Hibbertia rufa R 568
Blady Grass Imperata cylindrica var. major R 545
Beard Heath Leucopogon appressus R 545, 534, 508
Mat-rush Lomandra elongata R 508, 545
Mat-rush Lomandra hystrix R 566
Red-beaks Lyperanthus nigricans R 514
Conestick Petrophile canescens R 545, 554, 565
Pomaderris Pomaderris species A R 357
Narrow Groundsel Senecio tenuiflorus R 545, 566, 577
Daisy Virtadinia sulcata R 357

MPS:
Wattle Acacia subtilinervis N (3RCa) 579-580, 593.6, 601-602,

617,636.7, 642.3

Boronia Boronia subulifolia 2RC- 587
Mallee Ash Eucalyprus langleyi N 2V) 601, 624-625, 642.3
Pigeon House Ash Eucalyptus triflora N (ZRCa) 578-580, 592.1
Ettrema Mallee Eucalyprus sturgissiana N (2VC-) 604.8, 607.8, 615.7
Gully Grevillea Grevillea barklyana ssp macle. N (3RCA) 624-626,
Tea-tree Leptospermum epacridoideum N (2RC-) 593.6, 611.5, 617.2
Tea-tree Leptospermum sejunctum N (2K) 599.2, 636, 638.6, 642.3
Platysace Platysace stephensonii N (3RC-) 593.6,
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Table 3 cont. Significant plant species recorded along the EGP route. Codes for route segments: GCP -
Gippsland Coastal Plains, GCF - Gippsland Coastal Forests, CRV - Cann River Valley, MP - Monar¢'
Plains, MV - Mountain Valleys, HNH - Hoskinstown-Nerriga Hills, MPS - Morton Plateau & Slopes, ICP -
Ilawarra Coastal Plains, WT - Wilton Tablelands. Ratings Codes: N - national, S - state, R - regional;
sub-codes follow Gullan et al. (1990) and Briggs and Leigh (in prep.).

Route Common Name Species Name Rating Pipeline KP l
Segment
MPS cont:
Rulingia Rulingia hermannifolia 3RCa 594
Dwarf Bottlebrush Callistemon subulatus R 599.4 l
Budawong Ash Eucalyptus dendromorpha R 578-606
Stringybark Eucalyptus imitans R 637.6, 639
Mallee Eucalyptus multicaulis R 601 '
ICP:
White Cynanchum Cynanchum elegans N 3ECy) 677.3, 697.3
Illawarra greenhood Prerostylis gibbosa N (2E) 686.9,
Zieria Zieria granulata N @2VCy) 668, l
Zieria Zieria species M N (2E) 642.3
Austral Bugle Ajuga australis R 695.2
Native Holly Alchornea ilicifolia R 674.9, 678.2 '
Prickly Alyxia Alyxia ruscifolia R 698.7
Illawarra Flame Tree Brachychiton acerifolius R 638.2
Native Cascarilla Croton verreauxii R 666.3,-668
Dampiera Dampiera scottiana R 636, 638, 639 l
Broom Bitter-pea Daviesia genistifolia R 695.7
Coast Grey Box Eucalyptus bosistoana R 691.2
: Geijera latifolia R 701.1, 698.7 l
Native hibiscus Hibiscus heterophylius R 674.9
Pennywort Hydrocotyle peduncularis R 685.5
- Lespedeza juncea ssp sericea R 686.2
Tea-tree Leptospermum squarrosum R 695.7, l
Milk-vine Marsdenia rostrata R 695.2
Honey-myrtle Melaleuca linariifolia R 687.9
Euodia Melicope micrococca R 666.9 l
Snow Wood Pararchidendron pruinosum R 666.9
- Passiflora cinnabarina R 698.7
- Peperomia leprostachya R 638.2
Black Apple Planchonella ausiralis R 666.9 '
Hazel Pomaderris Pomaderris aspera R 695.2
Sicyos australis R 698.7
- Trochocarpa laurina R 666.9 l
- Zornia dyctiocarpa R 695.2
WT:
Darwinia Darwinia grandiflora N (2RC-) 709, 710, 712.2
Guinea-flower Hibbertia nitida N (2RC-) 713.2-714.1 '
Mat-rush Lomandra fluviatilis N (3RC-) 09.3
Geebung Persoonia bargoensis N (2V) 723.9
Heath Epacris purpurascens var purp. N (2KC) 724, 724.5-726.1 l
Bush-pea Pultenaea aristata N @vec-) 7123
Pink-bells Tetratheca neglecta N (3RC-) T2
Grevillea Grevillea diffusa subsp diffusa S 709, 710. 713.8, 721-722
Hairpin Banksia Banksia cunninghamii ssp cunn. R 725.7-726 l
Privet-leaved Stringybark | Eucalyptus ligustrina R 708, 711.1
Honey-myrtle Melaleuca squamea R 709
Geebung Persoonia mollis ssp nectens R 720.8, 724.3 l
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Vegetation Communities

The vegetation communities (or Ecological Vegetation Classes - EVC) encountered in each
section of the proposed route are described below and mapped (Map 1). We have used
existing community classifications where these are available; we have created new
classifications for a few poorly known or undescribed communities. Most of the vegetation
encountered along the route in Victoria has been mapped and described by Woodgate ez al.
(1994). Each segment of the corridor is described below. Occurrences of vegetation
communities which are significant at a national, state or regional level have been placed
within sites of biological significance (see section under this heading).

Gippsland Coastal Plains

Within the pipeline corridor the natural vegetation of this region consists of Coastal Grassy
Forest, Lowland Forest, Grassy Dry Forest, Riparian Shrubland (sensu Woodgate et al.

1994), Forest Red Gum Grassy Woodland and Central Gippsland Plains Grassland
(CNR 1992a & b).

Forest Red Gum Grassy Woodland and Central Gippsland Plains Grassland are listed
communities in Victoria under the Flora and Fauna Guarantee Act (1988). The woodland
is dominated by Forest Red Gum Eucalyptus tereticornis with common co-dominants
including Red Box Eucalyptus polyanthemos and Coast Grey Box Eucalyptus bosistoana.
Its open understorey often supports scattered small trees such as Lightwood Acacia implexa
and Black She-oak Allocasuarina littoralis over a variety of herbs and grasses. The Plains
Grassland community is dominated by Kangaroo Grass Themeda triandra and also includes
a wide variety of other grasses and herbs; trees and shrubs occur rarely.

Coastal Grassy Forest has been nominated for listing on the Flora and Fauna Guarantee Act
(1988) by CNR. It is rare, with only 90 ha now remaining in East Gippsland (Woodgate et
al. 1994), none of which is undisturbed. The overstorey of this community is generally
dominated by Coast Manna Gum Eucalyptus pryoriana. The understorey supports an open
shrub or small tree stratum of a range of species such as Silver Banksia Banksia marginata,
Saw Banksia Banksia serrata, Coast Banksia Banksia integrifolia, Black Wattle Acacia
mearnsii and Cherry Ballart Exocarpos cupressiformis. After fire, grasses and herbs,
particularly orchids, dominate the ground stratum, but in the absence of fire shrubs increase
and the understorey can appear heathy. Relatively intact examples of this community are
considered to be of at least state significance.

Riparian vegetation is very sensitive to disturbance, a fact that is generally illustrated by the
high percentage of weed species and their cover in comparison to other communities.
Relatively intact riparian vegetation is of at least regional significance (Forbes et al. 1981,
Cherry et al. 1986, Brown et al. 1987, Bramwell ez al. 1993).

Gippsland Coastal Foothills

Vegetation communities in this section are Lowland Forest and Damp Forest with
scattered areas of Shrubby Dry Forest, Limestone Box Forest, Banksia Woodland, Wet
Forest, Riparian Forest, Warm Temperate Rainforest, Riparian Swampy Forest,
Riparian Scrub, Grassy Dry Forest, Lowland Clay Heathland, Wet Heathland (sensu

Woodgate et al. 1994) and Gallery Rainforest (Beadle 1981, Floyd 1989, Cameron 1992,
CNR in prep.).
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Page 13



Eastern Gas Fipeline Project - Flora, Fauna & Ecology Studies

Any occurrence of the rare communities Limestone Box Forest, Gallery Rainforest and
Lowland Clay Heathland was considered to be of state significance. Limestone Box Fotest
is endemic to Victoria and is found mainly on outcropping Tertiary limestones between
Metung and Orbost. The overstorey is dominated by Coast Grey Box Eucalyprus
bosistoana, Blue Box Eucalyptus bauerana and Red Ironbark Eucalypius tricarpa. The
understorey generally has a tall shrub layer of Hazel Pomaderris Pomaderris aspera, Sweet
Putosporum Pittosporum undulatrum, Cherry Ballart Exocarpos cuppressiformis and the
vulnerable species Limestone Blue Wattle Acacia caerulescens. The ground layer is either
bare or grass- and herb-rich (Woodgate et al. 1994).

Gallery Rainforest is a strictly riparian community dominated by Kanooka Tristaniopsis
laurina. Unlike other rainforest communities this EVC supports few vines, ferns or shrubs
and 1s herb rich as its habitat is subject to regular disturbance from flooding. This
community has recently been described by CNR (in prep. ).

Lowland Clay Heathland was recorded from less than 1800 ha in East Gippsland where it is
widespread and uncommon (Woodgate er al. 1994). Swamp Stringy Bark Eucalyprus
conspicua is usually present as a sparse overstorey with Yerichuk Eucalyptus consideniana
often found on the margins. Tall shrubs present include Scrub She-oak Allocasuarina
paludosa, Crimson Bottlebrush Callistemon citrinus, Burgan Kunzea ericoides and Prickly
Tea-tree. Small shrubs included Common Heath Epacris impressa, Swamp Heath Epacris
paludosa and Tangled Guinea Flower Hibbertia empetrifolia. The orchid flora of this
community may also be quite diverse.

Relatively undisturbed examples of riparian communities are considered to be of at least
regional significance, while occurrences of Wet Heathland are also considered to be of
regional significance. Lowland Forest sub-communities dominated by Swamp Stringy Bark
Eucalyptus conspicua was considered rare by Kemp er al. (1993) and is of state
significance.

Cann River Valley

This section of proposed pipeline corridor passes through dry eucalypt forest. Near the
Victorian/New South Wales border the proposed corridor climbs to the southernmost extent
of the Monaro Tablelands and this region supports wetter eucalypt forests. The most
common vegetation communities include Shrubby Dry Forest, Lowland Forest, Damp
Forest and Heathy Dry Forest with occurrences of Riparian Scrub Complex, Herb Rich
Forest, Warm Temperate Rainforest, Riparian Forest and Wet Forest (sensu Woodgate
et al. 1994).

Intact examples of Herb Rich Forest are considered to be of at least regional significance.
This community has one or more box eucalypts dominating the overstorey with Gippsland
Blue-gum Eucalyptus globulus ssp. pseudoglobulus being a good indicator of this
community. Shrubs are generally infrequent except after disturbance and the community is
more notable for the diversity of grasses and herbs.

Monaro Plains

In New South Wales, many of the vegetation communities along the Monaro Tablelands
have been mapped and described by Costin (1954), with several communities re-evaluated
by Benson and Wyse Jackson (1994), and Benson (1994a, 1994b). Grasslands and grassy
woodlands were the dominant natural vegetation communities occurring on the Monaro
Plains. Of the 250,000 hectares of Monaro native grasslands that existed prior to European
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settlement, not more than 50% remain in a semi-natural state, with very few sites remaining
in good condition (Benson and Wyse Jackson 1994). The following communities occur *
along the EGP route:

Medium Dry Tussock Grassland (Community 4, Benson 1994a; Community M3, Benson
and Wyse Jackson 1994) dominated by Tussock Grass Poa sieberiana occurred
predominantly around and south of Cooma.

Tall Wet Tussock Grassland (Community 8, Benson (1994); Community M5, Benson and
Wyse Jackson (1994); Wet Tussock Grassland, Costin (1954)) dominated by Common
Tussock Grass Poa labillardieri and Saw Sedge Carex apressa, was found commonly along
drainage lines and creeks, and over broad expanses on flood plains. Most Tall Wet
Tussock Grasslands along the proposed pipeline route appeared to be in poor condition,
with inter-tussock spaces often dominated by exotic pasture species.

Kangaroo Grass Grassland on volcanic soils (Community 3, Benson 1994; Community
M2, Benson and Wyse Jackson 1994) dominated by Kangaroo grass Themeda triandra and
supporting herbs such as Common Everlasting Chrysocephalum apicularum. Scaly Buttons
Leptorhyncos squamatus and Variable Plantain Plantago varia were found in areas near
Cooma and north of Michelago.

Sub-alpine to Savannah Woodland (Costin 1954) occurred in the southern regions of the
Monaro Tablelands. At higher altitudes, Snow Gums Eucalyptus pauciflora or FEucalyptus
niphophila grew above an understorey of herbs such as Grey Tussock-grass Poa sieberiana,
Woodruffs Asperula pusilla and A. conferta, and shrubs including Urn Heath Melichrus
urceolatus, Goodenia Goodenia obtusifolia, Rice Flower Pimelia curviflora var. sericea and
Daphne Heath Brachyloma daphnoides. Savannah Woodland (Costin 1954: Specht e al.
1974), occurring at lower altitudes, consisted of Yellow Box E. melliodora, Red Stringybark
E. macrorhynca and Candlebark E. rubida as the predominant canopy species over the Poa
sieberiana and shrub ground flora.

Mountain Valleys

Between the Numerella River and Michelago, the dominant vegetation communities were
the Medium Dry and Tall Wet Tussock Grasslands of the Monaro Plains. A sample of
Kangaroo Grass Grassland on volcanic soils (Community 3, Benson 1994: Community
M2, McDougall & Kirkpatrick 1994) occurred north of Michelago. However, the
community has resulted from historical tree removal and is considered to be a modified
native COmmunity.

Dry Shrubby Grassland (not previously described) was dominated by Kerosene Grass
Aristida ramosa, Wallaby Grasses Danthonia spp. and Spear Grasses Stipa spp. and shrub
species such as Umn Heath Melichrus urceolatus, Bitter Cryptandra Cryptandra amara and
Darling Pea Swainsona sericea. Dry Shrubby/Grassy Woodlands often consisted of Dry
Shrubby Grassland with an overstorey of Candlebark Eucalyptus rubida, Red Stringybark E.
macrorhynca and Yellow Box E. melliodora. The associated grasslands, in some instances,
were the result of tree removal and therefore considered to be modified natural communities.
These communities were most common around Michelago and extending to the south. Some
examples occurred to the immediate north-east of Michelago.

The forests of the Tinderry Range were densely shrubby Dry Sclerophyll Forests
(Eucalyptus macrorhynca-E. rossii alliance as per Costin 1954; Specht er al. 1974). West of
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the Tinderry Range were predominantly Dry Shrubby Forests, dissected by Burgan
Kunzea ericoides Scrub. Dry Grassy Woodland dominated areas with shallow stony sdils.

Riparian Scrub/Forest occurred along the Queanbeyan River and Urialla Creek. Apple
Box Eucalyptus bridgesiana, Ribbon Gum E. viminalis, Candlebark E. rubida. River
Lomatia Lomatia myricoides and Tea Tree Leptospermum squarrosum were common
components of the riparian and near-riparian overstorey. The understorey consisted mainly
of tall shrubs and a sparse herb and grass layer. Burgan Kunzea ericoides scrub formed
thickets along the dry hillsides.

Tall Wet Tussock Grassland dominated the Molonglo River flood plains.
Hoskinstown-Nerriga Hills

Much of the vegetation within this region was Dry Grassy and Shrubby Woodland or
Forest which was dominated by mixed eucalypt species. Dry Grassy and Dry Shrubby
Woodlands occurred on shallow stony clay soils of the Turallo Range, with Broad-leaf
Peppermint E. dives, Red Stringybark E. macrorhynca, Candlebark E. rubida and
occasionally Red Box E. polyanthemos dominating the overstorey. The lower stratum was
often sparsely shrubby, with Common Hovea Hovea linifolia, Guinea Flower Hibbertia
obtusifolia, Spur Velleia Velleia paradoxa, Kerosene Grasses Aristida spp, Wallaby Grasses
Danthonia spp, Grass Trigger-plant Stylidium graminifolium and various geophytic orchids
and lilies.

Dry Tall Shrubby Forests and Dry Shrubby Forests most often occurred on sandy and
sandy loam soils of the Shoalhaven district. These communities, dominated by White Gum
Eucalyptus rossii, Brittle Gum E. mannifera and Broad-leafed Peppermint E. dives, often
supported many proteaceous species, indicating nutrient-poor soils.

Riparian Scrub (Tea Tree and Melaleuca) and Riparian Forest (River Peppermint
Eucalyptus elata) was found along seasonal streams and permanent rivers. These
communities occurred between the Hoskinstown region and Morton National Park.

Morton Plateau and Slopes

Vegetation types for Morton Plateau and Slopes has been described by The Budawang
Committee (1982 & 1988) and Mills (1992).

River Flat Forest occurs along both banks of the Nerriga River. The understorey is
generally disturbed and consists mainly of a coarse cover of low shrubs and grasses.
Common tree species are River Oak Casuarina cunninghamiana, close to the river and
Ribbon Gum Eucalyptus viminalis and Apple Box E. bridgesiana on the floodplain.

Sassafras High Forest is dominated by Brown Barrel Eucalyptus fastigata, Monkey Gum
E. cypellocarpa, Ribbon Gum E. viminalis and Narrow-leaved Peppermint E. radiata. This
vegetation type occurs on basalt-derived soils at Sassafras. In the study area, much of this
community has been cleared, and the understorey generally consists of grasses.

Bulee Gap Woodland extends from the Endrick floodplain upslope to Bulee gap. Mills
(1992) distinguishes three vegetation types on the slopes: an alliance of Peppermint
Eucalyptus dives, Apple Box E. bridgesiana, Brittle Gum E. mannifera, Candlebark E.
rubida and Narrow-leaved Peppermint E. radiata on the lower, gentler slopes; a taller
woodland with Silvertop Ash E. sieberi, Yellow Stringybark E. muelleriana and Blue-leave
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Stringybark E. agglomerata occurring on the upper, steeper slopes, and an alliance of

Ironbark Peppermint E. smithii, Silvertop Ash E. sieberi and and Blue-leave Stringybark E.

agglomerata, often with an understorey of Black Sheoak Allocasuarina littoralis occurring
around the escarpment.

Mallee/Heath vegetation occurs on flat rock platforms between Bulee Gap and Willies
Creek. Apart from emergent mallees Eucalyprus dendromorpha, the height of the canopy
rarely exceeds 2.5 m. Common heath species are Burgan Kunzea ambigua, hakeas and
wattles. Heathland and Heathland/Scrubland occur on rocky surfaces, especially where
drainage is poor. Several stands occur between Sassafras and Deans Gap Road. Common
species are Hakea teretifolia, Calytrix retragona and Baeckea brevifolia. Sedge species are
common ground COVers.

Scribbly Gum Woodland and Grey Gum Woodland (see next section) occur at the
northern end of the Morton tablelands section.

Further south Silvertop Ash Eucalyprus sieberi, Yertchuk E. consideniana and Brittle Gum
E. mannifera become co-dominant in variations of these vegetation types.

Hllawarra Coastal Plains

Vegetation types for the Illawarra Coastal Plain have been described by WCC (1995).
CALM (1994) and Mills & Jakeman (1995).

Scribbly Gum Woodland

Scribbly Gum Eucalyptus sclerophylla may be the dominant tree species or may be co-
dominant with Red Bloodwood E. gummifera, Yellow Bloodwood E. eximia, White
Stringybark E. globoidea or E. imitans. Smaller tree and shrub species include Black
Sheoak Allocasuarina littoralis, Banksia spp, Hakea spp and Mountain Devil Lambertia
Jormosa. This vegetation type occurs on soils derived from the Shoalhaven Group on both
sides of the Shoalhaven River.

Grey Gum-Stringybark Forest/Woodland may merge with Scribbly Gum Woodland in
response to altered aspect, soil type or topography. In general this vegetation occurs where
solls are sandy, well-drained and rocky and where the topography is sloping rather than
flat. Common species are Grey Gum Eucalyptus punctata, and Blue-leave Stringybark E.
agglomerata and Red Bloodwood E. gummifera. Understorey is generally sparse,
consisting of low shrubs and sedges. This vegetation type occurs on both sides of the
Shoalhaven River.

Remnant stands of Spotted Gum Forest occur on both sides of the Shoalhaven River,
especially on soils derived from the Coolangatta Group (Hazelton 1992). These remnant
stands generally occur on farmland, so understorey usually consists of improved pasture.
Spotted Gum Eucalyptus maculata may occur in monotypic stands or with Blackbutt E.
pilularis as co-dominant.

The following vegetation types occur from Nowra to Farmborough Heights:

Improved Pasture is generally dominated by exotic grasses, especially Kikuyu Grass
Pennisetum clandestinum and Clover Trifolium spp. Scattered trees, and small shrub
thickets occur in some paddocks, but trees and shrubs are absent from much of this
vegetation type.
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Riparian Woodland/Forest generally occurs as a narrow band of vegetation along the
banks of creeks passing through improved pasture. On the floodplain dominant trees are
River Oak Casuarina cunninghamia (replaced by Casuarina glauca in saline conditions),
Cabbage Gum Eucalyptus amplifolia, Forest Red Gum E. tereticornis, Woolybutt E.
longifolia, Prickly-leaved Tea Tree Melaleuca styphelioides and Melaleuca decora.
Understorey is generally disturbed by cattle and may consist of a mixture of native and
introduced grasses, shrubs and climbers. On steeper slopes and foothills. especially south
of Jamberoo, the riparian vegetation may include rainforest species or small stands of
closed forest. Emergent species include Ficus spp and Cabbage Palm Livistona australis.
Common understorey species include Grey Myrtle Backhousia myrtifolia. Guioa
semiglauca, Lilly Pilly Acmena smithii and Red Olive Plum Cassine australis.

Small stands of remnant or regrowth Woodland (Disturbed) in the West Dapto area are
generally dominated by Forest Red Gum Eucalyprus tereticornis and Prickly-leaved Tea
Tree Melaleuca styphelioides. Other tree species include, White Stringybark Eucalyptus
globoidea, Thin-leaved Stringybark E. eugenioides, Coast Grey Box E. bosistoana,
Blackbutt E. pilularis, Sydney Blue Gum E. saligna/Bangalay E. botryoides hybrid and
Grey Ironbark E. paniculata. Understorey usually consists of grazed grass. but a sparse
shrub understorey of Bursaria spinosa, Melaleuca linariifolia and Acacia spp. occasionally
occurs.

Saddleback High Forest is similar in structure to the Illawarra High Forest (see next
section), although the dominant canopy species are Brown Barrel Eucalyprus fastigata,
Yellow Stringybark E. muelleriana, Blackbutt E. pilularis, White-topped Box E.
quadrangulata and, Sydney Blue Gum E. saligna/Bangalay E. botryoides. The proposed
easement passes through examples of this vegetation type on the north and south slopes of
Saddieback Mountain.

Shrubland (Disturbed) occurs on rocky hilltops that have been cleared then abandoned for
farming and can contain plant species of conservation significance. Examples include
Cynanchum elegans (Matthes & Nash 1993), Pimelea spicata (Nash & Matthes 1993),
Zieria granulata (Mills & Jakeman in prep.) and Alchornea ilicifolia (WCC 1995).
Common shrub species include Melaleuca armillaris, Black Wattle Acacia mearnsii, Large
Mock-olive Notelaea longifolia, Whalebone Tree Streblus brunonianus, Clerodendrum
tomentosum, Coffee Bush Breynia oblongifolia and Tree Violet Hymenanthera dentata.

Closed Forest/Rainforest occurring on escarpments and hillsides is generally regrowth
after selective logging. Mills & Jakeman (1995) describe 12 rainforest types occurring in
the Illawarra region. These descriptions are used to describe the rainforest vegetation in the
study area, even though the disturbed nature of much of the vegetation makes a clear
definition uncertain.

i) Subtropical Rainforest

A large stand of subtropical rainforest occurs at Whispering Gallery. to the east of
the proposed easement. This vegetation type occurs on steep rocky slopes on soils
derived from the Gerringong Volcanics. The proposed easement passes through
several stands of this vegetation type between Foxground and Albion Park.
Common tree species are Ficus spp, Whalebone Tree Streblus brunonianus, Wild
Quince Alectryon subcinereus, Koda Ehretia acuminata and Giant Stinging Tree
Dendrocnide excelsa. Common Shrub understorey and ground cover species
include Pittosporum Pitrosporum undulatum, Orange Thorn Citriobatus pauciflorus,
Doodia aspera, Maclura cochinchinensis and Coffee Bush Breynia oblongifolia.
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it) Dry Subtropical Rainforest

This vegetation type occurs on north and west-facing slopes. The proposed
easement passes through an extensive stand of this vegetation type on the northern
side of Saddleback Mountain. Mills & Jakeman (1995) observed that deciduous
trees are common in this vegetation type. Common species are Giant Stinging Tree
Dendrocnide excelsa, Flame Tree Brachychiton acerifolius, Koda Ehretia
acuminata, White Cedar Melia azedarach and Red Cedar Toona ciliata. Ground
cover is generally sparse.

iit) Backhousia Thicket

This vegetation type occurs along the edges of some rainforest stands and along
some streams, and may consist of monotypic bands of Grey Myrtle Backhousia
myrtifolia, although Large Mock-olive Notelaea longifolia, Cheese Tree Glochidion
ferdinandi, Clerodendrum tomentosum and Pittosporum Pittosporum undulatum
may also be common.

1v) Warm Temperate Rainforest

This vegetation type occurs in Bomaderry Creek gorge, to the east of the proposed
easement. A small disturbed stand does, however, occur on the cliffs of the north
bank of the Shoalhaven River, within twenty metres of the proposed easement.
Common tree species are Coachwood Ceratopetalum apetalum, Jackwood
Cryptocarya glaucescens, Lilly Pilly Acmena smithii and Sassafras Doryphora
sassafras. In the study area the understorey mainly consists of lantana, although
small shrubs, ferns and vines may form a sparse cover in less disturbed sites.

The proposed easement passes through several stands of Shrubland at North Nowra, on
shallow sandy soils. The dominant shrub species are Burgan Kunzea ambigua, although the

rare shrub species Acacia subtilinervis and Leptospermum sejunctum may also be common
(Whelan & Leonard 1994).

Components of Mixed Subtropical/Warm Temperate Rainforest occur on the escarpment
slopes to the north of Mount Kembla. Because of the disturbed nature of the vegetation
along the proposed easement, emergent eucalypts occur in areas where the canopy had been
opened. Common tree species are Red Cedar Toona ciliata, Silver Quandong
Elaeaocarpus kirtonii, , Wild Quince Alectryon subcinereus, Ficus spp, Sassafras
Doryphora sassasfras and Cabbage Palm Livistona australis. Understorey shrubs include
Orange Thorn Citriobatus paucifiorus, Brittlewood Claoxylon australe, Large Mock-olive
Notelaea venosa and Scentless Rosewood Synoum glandulosum. Vines. herbs and ferns are
generally common.

Wilton Tablelands
Vegetation types for Wilton tablelands have been described by Briggs and Leigh (1994).

Blackbutt-Blue Gum High Forest, a tall open forest of Blackbutt Eucalyptus pilularis-
Grey Ironbark E. paniculara, , Sydney Blue Gum E. saligna/Bangalay E. botryoides-
Syncarpia glomulifera, occurs on extensive sections of the [llawarra Escarpment where soils
are derived from the Narrabeen series. In most cases the vegetation is regrowth.
Understorey varies in floristics and structure according to aspect and topography, although
species such as Two-veined Hickory Acacia binervata, Forest Oak Allocasuarina torulosa,
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Leucopogon lanceolatus and Indigofera australis are common in most areas. The proposed
easement passes through sections of this vegetation type from Mount Kembla to Mount *
Brisbane. Small disjunct patches also occur in sections of the proposed easement between
Nowra and Mount Kembla.

Ilawarra High Forest is a tall open-forest of Ironbark Peppermint Eucalvptus smithii-
White-topped Box E. quadrangulata- Monkey Gum E. cypellocarpa and Yellow
Stringybark E. muelleriana. This vegetation type merges with Blackbuu-Blue Gum High
Forest at higher altitudes, particularly on ridge tops between Mount Kembla and Mount
Brisbane. Understorey shrubs are more commonly mesic species such as Cryprocarya
glaucescens, Pencil Cedar Polyscias murrayi and Two-veined Hickory Acacia binervata,
although Black Wattle Acacia mearnsii and White Dodwood Ozothamnus diosmifolius may
be common in disturbed areas.

Sydney Sandstone Ridge Top Woodland occurs along a major section of the proposed
easement between Harry Graham Drive and the abandoned airstrip. Benson & Howell
(1994) subdivide this vegetation type into 6 subgroups:

1) Woodland (Eucalyprus oblonga-E. gummifera-E. racemosa-E. sieberi)

1)  Woodland (Eucalyprus sieberi-E. gummifera-E. racemosa)

iil)  Woodland/Open-woodland (Eucalyptus haemastoma)

iv)  Open-forest (Eucalyptus sieberi-E. sclerophylla-E. piperita)

v)  Open-woodland (Eucalyptus sclerophylla) (not recorded in the study area)
vi)  Closed-scrub (Banksia ericifolia-Hakea teretifolia).

Woronora Plateau Upland Swamps occur throughout this segment. Sub-units i); ti-tree
thicket and v); banksia thicket are the most frequently occurring in the study area, although
small stands of sub-units ii) cyperoid heath, iii) sedgeland and iv) restioid heath are
common, especially where drainage lines cross the easement.

Grey Box-Ironbark Woodland (Benson & Howell 1994) occurs patchily from Wilton to
the southern end of the Wilton Bypass. Dominant tree species are Grey Box Eucalyptus
moluccana, Forest Red Gum E. rereticornis and Narrow-leaved Ironbark E. crebra. Some
stands of shrub understorey occur, but grasses are more common. A small stand of the
transitional vegetation type Shale-Sandstone Forest/Bargo Brush Woodland occurs
between the southern extent of the Grey Box Ironbark woodland and the Sydney Sandstone
Ridge top woodland. Dominant tree species are Blackbutt Eucalyptus pilularis, Coast Grey
Box E. bosistoana, Red Mahogany E. resinifera, Grey Gum E. punctata and Narrow-
leaved Ironbark E. crebra.
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FAUNA

This section provides a summary of the results collected for fauna. Full details are
provided in Appendix 2.

Overall Species

A total of 59 mammal species (47 native), 269 bird species (257 native), 46 reptile species
(all native) and 34 frog species (all native) was recorded from the study area, from both our
surveys and from pre-existing data.

The recorded terrestrial vertebrate fauna is summarised in Table 4.

Table 4. Summary of fauna species richness recorded for each section of
the proposed route.

Section of route Indigenous species  Introduced species  Total species
Gippsland Coastal Plains (Longford- 242 18 260
Bairnsdale)
Gippsland Coastal Forests (Bairnsdale-Cann 304 14 318
Valley)
Cann River Valley (Cann River-Vic/NSW 123 9 132
border)
Monaro Plains (Vic/NSW border-Numeralla 144 8 152
River)
Mountain Valleys (Numeralla River- 106 8 114
Hoskinstown)
Hoskinstown-Nerriga Hills (Hoskinstown- 141 8 149
Endrick River)
Morton Plateau & slopes (Endrick River- 103 6 109
Shoalhaven River)
Illawarra Coastal Plain (Shoathaven River- 110 9 119
Illawarra Escarpment)
Wilton Tablelands (Illawarra Escarpment- 104 10 114
Wilton)
Total 384 24 408

Significant Species

A total of 76 significant fauna species have been recorded in the corridor, including six
nationally significant species (four in NSW, four in Vic). Eighteen species of state
significance were recorded from NSW and 45 from Victoria. Nine species of regional
significance were recorded from NSW and 10 from Victoria. Significant species results are
summarised in Table 5. Details are set out in Appendix 2.
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Gippsland | Gippsland | Cann Hoskins | Morton |lawarra| Wilton
Coastal Coastal | River -town - | Plateau | Coastal | Table-
Status | Status Plains Forests | Valley | Monaro| Mitn | Nerriga | & Slopes| Plain lands
Vic | NSW Plains | Valleys | Hills
Platypus Ornithorhynchus anatinus R \ \ \ N N B
Spot-tailed Quoll Dasyurus maculatus S(v) S(v) \Y% N
Brush-tailed Phascogale Phascogale tapoatafa S(r) N
White-footed Dunnart Sminthopsis leucopus R S(v) \ \4
Southern Brown Bandicoot Isoodon obesulus R S(t) oV
Yellow-bellied Glider Petaurus australis S(v) \ oV oV O O O
Squirrel Glider Petaurus norfolcensis S(r) S(v) N s
Feathertail Glider Acrobates pygmaeus R R K \ oV N J O
Eastern Pygmy-possum Cercartetus nanus R oV oV J
Koala Phascolarctos cinereus R S(v) \ \ N N N
Long-nosed Potoroo Potorous tridactylus R S(v) \%
Long-footed Potoroo Potorous longipes N(e) N(e) \4
Brush-tailed Rock Wallaby Petrogale penicillata S(e) S(v)
Wallaroo Macropus robustus S(r) O 0} O
Little Red Flying Fox Preropus scapulatus R N
Grey-headed Flying Fox Pteropus poliocephalus S(r/c) O D
Eastern Horseshoe Bat Rhinolophus megaphyllus S(r/c) A
Common Bent-wing Bat Miniopterus schreibersii S(r/c) S(v) \Y%
Large-footed Myotis Myotis adversus S(r) S(v) \Y%
Eastern False Pipistrelle Falsistrellus tasmaniensis R \Y% \4
Eastern Broad-nosed Bat Scotorepens orion S(1) A% \Y%
Water Rat Hydromys chrysogaster R \ B
Smoky Mouse Pseudomys fumeus S(r) \4
Magpie Goose Anseranas semipalmata S(ex) S(v) Vv A
Blue-billed Duck Oxyura australis S(r) S(v) A% Vv
Freckled Duck Stictonetta naevosa S(r) S(v) \%
Cape Barren Goose Cereopsis novaehollandiae S(r) Vv
Australasian Gannet Morus serrator S(r/c) Vv \%
Darter Anhinga melanogaster S(r/c) oV B
Black-faced Cormorant Leucocarbo fuscescens S(r/c) \Y%
Pied Cormorant Phalacrocorax varius S(r/e) \% \Y% D

Table 5. Significant fauna species recorded for each section of the proposed route.
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Gippsland | Gippstand | Cann Hoskins | Morton | Iflawarra| Wilton
Coastal Coastal River -town - | Plateau | Coastal | Table-
Status | Status Plains Forests [ Valley | Monaro| Min Nerriga | & Slopes Plain lands
Yic NSW Plains_| Valleys | Hills
Australian Pelican Pelecanus conspicillatus S(ric) oV oV D
Little Egret Egretta garzetta S(r/e) A\ \Y
Great Egret Ardea atha S(r/c) oV oV N 0O
Australasian Bittern Botaurus poiciloptilus S@) S(v) \Y A"
Glossy lbis Pleguadis falcinellus S(r/c) \ \ N
Royal Spoonbill Platalea regia S(r/c) \% \Y N w
Square-tailed Kite Lophoictinia isura S(v) S(v) \% N D
White-bellied Sea-Eagle Haliaeetus leucogaster S(r) \4 \ 0O O
Grey Goshawk Accipiter novaehollandiae S(r) \4 \ D
Grey Falcon Falco hypoleucos S(v) S(v) \Y%
Black Faleon Fulco subniger S() \Y% \Y%
Peregrine Falcon Falco peregrinus R R oV \4 O N 4
Lewin's Rail Rallus pectoralis S(r) R \4
Baillon's Crake Porzana pusilla S(i) \4 \
Eastern Curlew Numenius madagascariensis S(r) \"
Pied Oystercatcher Haematopus longirostris S(v) \% \Y%
Hooded Plover Charadrius rubricollis N(v) N(v) \Y%
Caspian Tern Hydroprogne caspia S(r/c) \4 \Y
Crested Tern Sterna bergii S(r/c) \Y Vv
Whiskered Tern Chlidonias hybridus S(r/c) \% N
Glossy Black-Cockatoo Calyptorhynchus lathami Sv) S(v) \Y% N 0
Purple-crowned Lorikect Glossopsitta porphyrocephala S(v) A% Y
Swift Parrot Lathamus discolor N(v) N(v) Vv Vv
Turquoise Parrot Neophema pulchella S(n) S(v) \' N
Ground Parrot Pezoporus wallicus S(n) S(v) N
Powerful Owl Ninox strenua S(r) S(v) Vv D
Barking Owl Ninox connivens S(n) R Y
Sooty Owl Tyto tenebricosa S(r) S(v) \Y% N
Eastern Bristlebird Dasyornis brachypterus S(v) S(v) ON
Pilotbird Pycnoptilus floccosus R ov 0O 0
Striated Fieldwren Calamanthus fuliginosus S(v) (6]
Regent Honeyeater Xanthomyza phrygia N(e) N(e) \% \% N N
Scarlet Honeyeater Myzomela sanguinolenta R R A% \% W

Table 5. Significant fauna species recorded for each section of the proposed route.

Biosis Research Pty. Ltd.

Page 23




Eastern Gas Pipeline Project - Flora, Fauna & Ecology Studies

Gippsland | Gippsland | Cann Hoskins | Morton |Illawarra | Wilton
Coastal Coastal | River -town - | Plateau | Coastal | Table-
Status | Status Plains Forests | Valley | Monaro| Mitn | Nerriga | & Slopes| Plain lands
Vic_| NSW Plains | Valleys | Hills
Pink Robin Petroica rodinogaster S(v) A" ov ov N N N
Crested Shrike-tit Falcunculus frontatus R A oV oV ON W 0O
Olive Whistler Pachycephala olivacea S(v) A oV 0O N 0 O 0O
Striped Legless Lizard Delma impar N(v) N(v) O
Lined Earless Dragon Tympanocryptis. l. pinguicola S(e) N O
Swamp Skink Egernia coventryi S(v) \
Eastern Water-skink Eulamprus quoyii S(i) D (¢]
McCoy's Skink Nannoscincus maccoyi R v N O
Southern Water Skink GROUP Eulamprus tympanum “S(i) \ \% ON
Heath Monitor Varanus rosenbergi S(r) S(v) A
Tree Goanna Varanus varius S(i) \ A% \ O D
Diamond Python Morelia spilota R D
Death Adder Acanthophis antarcticus S(ex) N
Yellow-faced Whip Snake Demansia psammophis S(r) D O
Broad-headed Snake Hoplocephalus bungeroides N(e) N(e) N
Little Whip Snake Suta flagellum S(v) O
Green and Golden Bell Frog Litoria aurea S oV
Blue Mountains Tree Frog Litoria citropa S(r) \% P (0]
Large Brown Tree Frog Litoria jervisiensis S(i) \%
Growling Grass Frog Litoria raniformis S(t) \Y% N
Giant Burrowing Frog Heleioporus australiacus S(r) S(v) v \Y% \Y P 0O
Red-crowned Toadlet Pseudophryne australis S(v)
Martin's Toadlet Uperoleia martini S(i) \Y%
Tyler's Toadlet Uperoleia tyleri S(i) \ B

Status: N = national, § = state & R = regional significance. Victoria: {ex) = extinct, (e)endangered, (v) vulnerable, {r} rare, (i} insufficiently known, (r/c) restricted colonial breeding or
roosting sites, {t) threatened. NSW: (t) threatened, (v) vulnerable & rare.

Data source: O = this survey, A = Australian Museum database, V = Atlas of Victorian Wildlife, N = NSW NPWS database, B = Barrett {1994}, D = Daly {1996a,b,c), J = Mr. H.
Jones pers. comm., P = previously recorded by Daly adjacent to route, W = Wollongong City Council {1995}.

Table 5. Significant fauna species recorded for each section of the proposed route.
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Fauna Habitats

A habitat type is formed by particular structural and floristic vegetation features which
provide a specific set of resources that support a particular community of fauna species.
Habitat types broadly correspond to the vegetation communities described for the corridor
(see Flora). It should be noted that boundaries drawn around these habitats are artificial, as
many fauna species move between habitats or utilise more than one habitat according to
changing conditions or season.

There are 15 broad habitat types present: 10 natural and five anthropogenic (created by
human alteration). The anthropogenic habitats are highly altered and are generally poor
fauna habitat, usually containing only the most common taxa. Of the natural habitats only
the Regrowth Forest is a poor habitat for fauna. Woodland / Forest Remnants may support
less diversity than similar unfragmented habitats but their importance lies in being relatively
rich islands within anthropogenic habitats. Significant fauna species were recorded in all
natural habitats except Regrowth Forest.

Anthropogenic Habitats
Improved Pasture

A highly altered habitat type, generally on private land, dominated by introduced grasses
and herbs, often with mature, isolated remnant trees. In Victoria, this habitat dominated
the Gippsland Coastal Plains, formed a significant proportion of the Gippsland Coastal
Forests and was present in the Cann River Valley. In NSW it occurred at Sassafras,
Shoalhaven River (southern river flats) North Nowra to Foxground, Jamberoo to Mt
Kembla and west of the Cordeaux Catchment Area to Wilton. It supports a small number
of common native fauna species and a range of introduced species.

Semi-native Pasture

This is a natural habitat which has usually been modified by human management and
usually occurs on private land. This habitat dominated the Monaro Plains and was common
in the Mountain Valleys segment. It supports a small number of common native fauna
species and a range of introduced species; less modified examples are potential habitat for
several significant species of reptiles and frogs.

Easement

This is mostly a highly altered habitat type although some riparian areas may remain.
Easement occurs on Crown and private land and includes Electricity Commission Easement
and telecommunications easement, and Rail and minor Road Reserves. As defined here it
excludes the crossing of the Pasture habitats described above. The simple structure of this
habitat is artificially maintained by regular mowing or slashing to remove tree and shrub
species. Much of the proposed route follows existing easements. Fauna present tend to be
a sub-set of those utilising adjacent habitats, plus some open country species.
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Pine Plantations

Pine plantation is a highly altered habitat type. A large area of pines occurs near the
Victorian/New South Wales border in the southern section of the Monaro Plains, with
smaller areas also occurred in private land in the Gippsland Coastal Plains. It supports a
moderate number of mainly common native fauna species and a range of introduced
species.

Urban Areas

Urban areas are considerably altered from their natural state. Small areas occur along the
proposed pipeline. The fauna is dominated by introduced species.

Natural Habitats
Native Grassland

This habitat once dominated the Monaro Plains and was common in the Mountain Valleys
segment, but has now largely been altered to Semi-native Pasture. Occasional small
remnants remain that are predominantly native. It generally supports a small number of
native fauna species and introduced species but has high potential as habitat for several
significant species of reptiles and frogs.

Wetlands

This habitat is mainly found in flood plain areas which are seasonally or permanently wet.
Extensive areas of this habitat occurred between Longford and the Avon River area in the
Gippsland Coastal Plains, near the Victorian border in the Monaro Plains, with patchy
occurrences elsewhere. It is utilised by waterbirds, frogs and other wetland species.

Heath/Mallee Heath/Scrubland

This habitat is characteristically found on sandy or peaty soils. While the structural
diversity was lower in comparison to some habitats, there was a high floristic diversity, and
a moderate to high faunal diversity. It is important habitat for a range of significant
species. This habitat occurs in the Gippsland Coastal Plains, Gippsland Coastal Forests,
drainage lines in the lower area of the Cann River Valley, in the Hoskinstown-Nerriga Hills
sections, on the Morton Plateau and on the Wilton Tablelands.

Woodland/Forest Remnant

These remnants occur as islands resulting from the clearance for agriculture or timber
production of larger areas of Woodland or Forest. Woodland/Forest Remnants are usually
adjacent to and often surrounded by Pasture. The ground layer is often disturbed by the
grazing of domestic stock and the trees thinned by woodcutting for firewood and other
purposes. This habitat mainly occurred in the Gippsland Coastal Forests between
Bairnsdale and Orbost, in the southern area of the Monaro Plains, in the hill country north
of Michelago in the Mountain Valley segment, and on the Illawarra Coastal Plains. While
the native fauna present is usually less diverse than in the original forest, these remnants are
important for maintaining populations of native species within the rural landscape and can
support significant species.
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Woodland
This high quality habitat is structurally complex and floristically diverse, and occurs in all
segments of the route. Its floristics vary considerably from north to south, but in all areas it
1s important habitat for native fauna and often supports very diverse faunal assemblages. In
Victoria, good examples of this habitat occurred at Perry River in the Gippsland Coastal
Plains and in the Gippsland Coastal Forests, while in NSW it occurred in all segments. It
was uncommon in the Monaro Plains, more widespread in the Mountain Valleys and
Hoskinstown-Nerriga Hills (but with only a few areas in relatively natural condition),
occurred on the slopes of the Morton Plateau (where it was rich in fauna), was patchily

distributed on the Illawarra Coastal Plains segment, and was the dominant habitat type on
the Wilton Tablelands.

Dry Forest/Open Forest

Dry Forest/Open Forest is characterised by a tall mature eucalypt overstorey, a patchy
middle vegetation stratum and a low ground layer of grasses and small shrubs.

Structurally, this habitat is quite simple although it can be floristically rich. This habitat
occurred in the Colquhuon, Lake Tyers and west of Cann River areas (Gippsland Coastal
Forests), in the lower hills of the Cann River Valley, and in the hill country from north-east
of Michelago to the Endrick River (it was the richest habitat for fauna in this segment).

Riparian Woodland/Forest

This natural habitat occurs as a narrow band along moister drainage lines. It is diverse and
structurally rich with a mix of both specialist species and species from the adjacent habitats.
Riparian Woodland/Forest is usually characterised by an over-storey of mature hollow-
bearing trees, a dense to open mid-storey of shrubs and tree-ferns and a low dense under-
storey of herbs and grasses. The fauna is rich with specialist Riparian species and fauna
from adjacent habitats using the local resources for food, shelter or movement along this
corridor to other habitats. Riparian Woodland/Forest is an important habitat and refuge for
both these groups of fauna. This habitat was extensively found in moist drainage lines in
the Gippsland Coastal Forests and the Cann River Valley. It also occurred in the Gippsland
Coastal Plains, the Mountain Valleys, the Hoskinstown-Nerriga Hills and the Illawarra
Coastal Plains (mostly along creeks in pasture areas).

Regrowth Forest

This habitat has a history of over a century of logging and regular burning. This has
effectively reduced the diversity and structure of the flora and consequently of the fauna.
Old growth trees with hollows for native fauna to shelter and breed are scarce. The shrub
layer was usually sparse but in some areas dense patches of disturbance-tolerant species
were found. This habitat is extremely poor in resources for fauna and this was reflected in
the paucity of fauna recorded in this survey or by other surveys. Any resource-rich patches
(such as areas with remnant Red Ironbark or Mountain Grey Gum trees) which exist in this
habitat therefore become disproportionately important. This faunal habitat corresponds to
the vegetation communities Damp Forest and Lowland Forest. This habitat occurred

extensively in the State Forest areas of the Gippsland Coastal Forest and the Cann River
Valley.
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Wer Forest
This habitat occurs in high rainfall areas and is characterised by mature, old growth trees
containing large numbers of hollow-bearing trees. This is a high-quality habitat, especially
for arboreal mammals. This habitat type was found on the upper escarpment of the Cann
River Valley, at Sassafras on the Morton Plateau, on the Illawarra Coastal Plains (Mt
Saddleback) and on the Wilton Tablelands (escarpment and ridge tops).

Closed Forest/Rainforest

Closed Forest/Rainforest occurs in the Gippsland Coastal Foothills, Cann River Valley, and
the Illawarra Coastal Plains (Saddleback Mountain and the northern edge of the Shoalhaven
River). It is important habitat for a range of fauna, including a number of habitat
specialists.

CONDITION OF VEGETATION AND HABITATS

The condition of flora and fauna habitats along the proposed pipeline route varies from
relatively intact to highly altered and invaded by introduced plants and animals. The
conservation value of substantial portions of the proposed route has been significantly
influenced by factors such as vegetation clearance, soil disturbance (mining, ploughing,
road construction etc.), altered fire regimes, invasion of introduced predators and grazing
by domestic stock and rabbits.

Gippsland Coastal Plains

This region is largely on private land which has been substantially cleared for agriculture.
Remnants of natural habitats remain along roadsides, railways and in scattered patches on
private and crown land. Most of these remnants have been heavily disturbed and support
many weed species and introduced animals. The proposed route passes through private
land to the south of the only biological reserve within the proposed 2km corridor
(Providence Ponds Flora and Fauna Reserve, LCC 1983). In this vicinity the proposed
route passes through a relatively intact isolate of Coastal Grassy Forest. This rare and
important community was encountered on the east bank of the Perry River and occupied
approximately 80 ha of private land.

Gippsland Coastal Forests

From Bairnsdale to Bruthen the native vegetation has been largely cleared for agriculture.
Some high quality woodland corridors and good quality remnant forest areas exist for fauna
within this agricultural area. Further east the proposed corridor is largely forested with
relatively small areas of cleared land at Nowa Nowa, Tostaree, Waygara, Cabbage Tree
Creek, Club Terrace and Tonghi Creek, and a larger area of cleared land surrounding
Orbost. The proposed route, however, generally follows an existing powerline easement.
While this cleared and regularly slashed easement does support many weed species, native
plants still predominate in most areas. Exceptions to this are areas of easement adjacent
agricultural land. Much of this easement is being invaded by introduced herbivores and
predators which use the easement as an access to forage in adjacent native habitat.
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Between Bruthen and Nowa Nowa the proposed corridor passes through areas of the
Colquhoun State Forest which are designated for hardwood timber production (LCC 1983).
The proposed route utilises some existing narrow roads and a portion of an abandoned
railway easement. However, substantial lengths of the route 5.1 in this area are through
native forest pot adjacent to an existing track. This forest has been subjected to selective
timber harvesting, frequent and recent fuel reduction burning and smaller areas of clearfell
tmber harvesting. As a result old-growth forest is rare in this section of the proposed
corridor and is restricted to areas adjacent the railway easement, some of the roads, and
some general sections of the forest. Such forest is important habitat for native fauna.

Between Nowa Nowa and Orbost substantial lengths of the proposed route follow an
existing powerline easement. Approximately five kilometres of native forest which includes
relatively undisturbed areas, are also traversed. From Orbost to Tonghi Creek the
proposed route follows an existing cleared and maintained powerline easement. Native
vegetation along this easement is generally least disturbed where deeply incised streams
cross the easement. These remaining riparian areas are valuable habitat and corridors for
native fauna. In these easement areas trees and large shrubs have been removed and
regrowth is regularly slashed. Much of this easement is being invaded by introduced

herbivores and predators which use the easement as an access to forage in adjacent native
habitat.

East of Tonghi Creek the proposed corridor enters the Noorinbee Forest Block. In crossing
Reed Bed Creek the proposed corridor passes through relatively intact and floristically
diverse native vegetation. Further east the proposed route is generally aligned with Reed
Bed Creek Road which supports native vegetation on either side. This area east of Tonghi
Creek generally contains high quality habitat for native fauna.

Cann River Valley

Much of the flood plain of the Cann River and many of the surrounding undulating hills
have been cleared for agriculture. While the proposed pipeline corridor utilises much of
this existing cleared land it passes through state forest at the southern and northern ends of
this section. In the south the route is within the Noorinbee Forest Block where it is initially
aligned with existing forest roads. The proposed route then enters relatively intact native
forest for approximately five kilometres before emerging into cleared agricultural land.
Most of this native forest area currently supports a diverse fauna but is designated for
hardwood timber production.

South of Chandler's Creek the proposed pipeline generally traverses cleared agricultural
land or follows an existing easement which is approximately 20 m wide. The vegetation of
the existing easement was sparse and generally dominated by native herbs and grasses
although weeds were a common occurrence. This section of the easement appeared to be
maintained by soil scalping with a bulldozer. Relatively little of this easement has yet been
invaded by introduced herbivores.

West of Chandler's Creek the proposed route passes through approximately 500 m of
relatively undisturbed Heathy Dry Forest which is high quality fauna habitat. It then
roughly follows the present alignment of the Buldah Road and then Buldah Gap Road.
These generally narrow roads pass through native forest as they climb from the valley to
reach the Victorian/New South Wales border. Clearfelled coupes (areas harvested for
timber) in various stages of regeneration were common along the Buldah Gap Road. Other
areas have been subjected to control burns and/or wildfire. The proposed pipeline route is
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occasionally diverted from the road alignment to follow either a relatively narrow
telecommunications easement or traverse undisturbed forest. The habitats vary in qualify
for fauna within this State Forest area with the less managed habitats being of higher value.

Monaro Plains

Since European settlement, much of the Monaro Plains grasslands and grassy woodlands
have been developed for grazing and/or pasture. Although remnants remain, most suffer
from weed invasion and varying degrees of grazing pressure. All areas on the Monaro
Plains potentially affected by the proposed pipeline exhibit some level of existing
disturbance. Large expanses are now improved pasture, resulting in the almost total loss of
indigenous flora. Many areas are infested with noxious weeds such as African Love Grass
Eragrostis curvula, Serrated Tussock Nasella trichotoma, Spear Thistle Cirsium vulgare
and Saffron Thistle Carthamus lanatus, and an array of other exotic species.

Medium Dry Tussock Grasslands were often found to be heavily grazed by stock. Some
properties were found to be in fair to good condition, yet all were grazed and weed-invaded
to some extent.

Most Tall Wet Tussock Grasslands along the proposed pipeline route appeared to be in poor
condition, with inter-tussock spaces often dominated by exotic pasture species.

Intact Sub-alpine Woodland was rare along the route, due to historical tree-removal which
has resulted in this community being reduced to rare occurrences on isolated hill-tops. The
understorey was totally modified in most cases. Any remaining trees were obviously
senescing, and seedling recruitment was non-existent due to continued grazing. However,
despite their isolation and poor condition, most remaining trees were being utilised as forage
and nesting sites by a variety of birds.

Savannah Woodlands were often reduced to remnants along rocky hillsides, with the

understorey often grazed. The route did not appear to affect this community in the Monaro
Plains region.

Mountain Valleys

Kangaroo Grass Grasslands were not often encountered along the pipeline route. Those
which were located in the mountain valleys regions were in fair to good condition, indicated
by the presence of orchid species and Austral Toad-flax Thesium australe. Soil disturbance
usually results in massive weed invasion and, often, a significant reduction in native species
richness.

Dry Shrubby Grasslands/Grassy Woodlands of the mountain valleys were generally in poor
condition due to tree removal, cultivation and fertilisation for agricultural purposes. The
few areas still supporting recognisable remnants of these communities were under pressure
from grazing and weed invasion.

One intact example of Sub-alpine Woodland was encountered: most were degraded by past
clearance and grazing.

Dry Sclerophyll Forest of the Tinderry Range was considered to be in excellent condition,
providing excellent habitat for arboreal and terrestrial fauna. Floristically, this community
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was species-rich and suffered little from weed invasion. The greatest impact on the

vegetation has been subdivision into small blocks, although many still support intact  °
vegetation.

Riparian Scrub/Forest communities of the mountain valleys were uncommon along the
route. These communities often formed valuable habitat corridors along rivers and creeks.

Hoskinstown-Nerriga Hills

Much of the original Dry Grassy and Shrubby Woodlands and Forests of the mountain
valleys region have been cleared, selectively logged or grazed. Extensive woodland
remnants occur on hills such as the Turallo Range. Despite grazing and logging, many of
the remnants were considered to be in fair to good condition, with shrubby understoreys
offering excellent fauna habitat in some instances. In general, this community has suffered
from large-scale fragmentation.

Dry Tall Shrubby Forests and Dry Shrubby Forests were found on sandy or sandy-loam
soils which occurred intermittently from KP 522 through to the Endrick River. Most
examples of these communities occurring along the corridor were considered to be in good
to excellent condition. Many sites support a species-rich flora, with several species being
recorded from well-outside their previously known range.

Riparian Scrub and Riparian Forest occurring within the pipeline corridor was often
reduced to very narrow bands along permanent water-courses. The tributaries to the
Massey Creek formed a wetland system and riparian association in very good condition,
with stock grazing having been removed in recent years.

Morton Plateau & Slopes

Much of the River Flat Forest (Sassafras and banks of the Nerriga River) has been cleared
and the understorey generally consists of a coarse cover of low shrubs and grasses.

The remainder of the vegetation in this segment - Bulee Gap Woodland (Endrick floodplain
up-slope to Bulee Gap), Mallee/Heath (rock platforms between Bulee Gap and Willies
Creek), Heathland and Heathland/Scrubland (widespread on the plateau), Scribbly Gum

Woodland and Grey Gum Woodland (northern end of the Morton Plateau) - are in excellent
condition.

Illawarra Coastal Plains

Scribbly Gum Woodland and Grey Gum-Stringybark Forest/Woodland on both sides of the
Shoalhaven River is in good condition, but remnant stands of Spotted Gum Forest generally
occur on farmland, so the understorey usually consists of improved pasture.

The area from Nowra to Farmborough Heights is highly disturbed, and the proposed
easement passes through patchy remnant vegetation. Some regrowth occurs, especially on
steeper sites, although whether the existing vegetation type is typical of the original
floristics is difficult to assess (see Fuller 1982). Riparian Woodland/Forest mostly occurs
as a narrow band of vegetation along the banks of creeks through improved pasture and the
understorey is generally disturbed by cattle and may consist of a mixture of native and
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introduced grasses, shrubs and climbers. Small stands of remnant or regrowth Woodland
(Disturbed) occur in the West Dapto area. )

The Saddleback High Forest on the north and south slopes of Saddleback Mountain are
generally in good condition, although some areas are disturbed. Closed Forest/Rainforest
occurring on escarpments and hillsides is generally regrowth after a long period of selective
logging, especially for Red Cedar Toona ciliata (Mills & Jakeman 1995). Shrubland
(disturbed) occurs on rocky hilltops that have been cleared then abandoned for farming but
can still contain plant species of conservation significance.

Wilton Tablelands

Most areas of Blackbutt-Blue Gum High Forest on the Illawarra Escarpment are regrowth,
recovering from logging which ceased after 1945 (Fuller 1982). Small disjunct patches also
occur in sections of the proposed easement between Nowra and Mount Kembla. On the
ridge tops between Mount Kembla and Mount Brisbane, occurrences of Illawarra High
Forest varies in condition from good to disturbed.

Sydney Sandstone Ridge Top Woodland and Woronora Plateau Upland Swamps in
excellent condition occur along the proposed easement between Harry Graham Drive and
the abandoned airstrip. Patchy Grey Box-Ironbark Woodland and small stands of Shale-
Sandstone Forest/Bargo Brush Woodland occur near Wilton. Most areas have understoreys
that have been altered to some extent.

STREAM ECOLOGY

This section provides a summary of the results of the stream ecology studies. Full details
are provided in Appendix 3.

Identification of Streams to be Affected

Over 1000 streams and nine major rivers in 17 major catchments (see Table 6 for list of
catchments) will be crossed by the proposed pipeline. Other water bodies that will be
crossed are two estuaries, a number of agricultural drains and 27 wetlands or areas subject
to inundation (impacts on wetlands are discussed in the Flora and Fauna section). The
route tends to traverse the lower parts of catchments or to follow major valleys in Victoria,
while in NSW it more frequently crosses upper catchment areas. Thus there were similar
numbers of large streams and rivers identified in both Victoria and NSW (38 and 41
respectively), despite the shorter length of pipeline route in Victoria, while the number of
smaller streams is disproportionately higher in NSW.

Conservation Value of Streams

Key features of the fish and crayfish taxa found in fresh waters about and downstream of
the proposed route were the known and possible occurrence of:

° ten high conservation-value fish species (the background to their status
nationally, and in Victoria and NSW is given in Appendix 3)
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. eight high recreational-value fish species (5 in Victoria, 7 in NSW)

. two crayfish species considered to have very high conservation-value (one in
each state)

. eleven crayfish species considered to have high conservation value (6 in each
state)

o ten introduced fish species (8 in each state).

Table 6. Details of catchments to be traversed by the proposed pipeline.

Catchment name Length of | Drainage Division State
catchment
traversed
(km)

Latrobe R. (Lake Wellington) IS SE Coastal VIC
Lake Wellington main drain 7 SE Coastal VIC
Avon R. (Lake Wellington) [ SE Coastal VIC
Perry R. (Lake Wellington) 12 SE Coastal VIC
Tom Ck. (Lake Victoria) 12 SE Coastal VIC
Mitchell R. (Lake King) 25 SE Coastal VIC
Nicholson R. (Lake King) S SE Coastal VIC
Slaughter House Ck. (Lake King) 2 SE Coastal VIC
Tambo R. (Lake King) 11 SE Coastal VIC
Missisippi Ck. (North arm) 2 SE Coastal VIC
Lake Tyers tributaries SE Coastal VIC
Stoney Ck. (Toorloo arm) 12 SE Coastal VIC

Boggy Ck. (Nowa Nowa arm) 5 SE Coastal VIC

Ewing Marsh tributaries SE Coastal VIC
Hospital Ck. 8 SE Coastal VIC
Hartland R. 3 SE Coastal VIC

Dinner Ck. 2 SE Coastal VIC
Simpson Ck. 5 SE Coastal VIC
Unidentified tribs 4 SE Coastal VIC

Snowy R. (lower reaches) 8 SE Coastal VIC
Brodribb R. SE Coastal VIC
Brodribb R. 3 SE Coastal VIC

Other tribs 9 SE Coastal VIC
Cabbage Tree Ck. 12 SE Coastal VIC
Yeerung R. 6 SE Coastal VIC
Bemm R. 29 SE Coastal VIC
Cann R. 66 SE Coastal VIC
Snowy R. (upper reaches) SE Coastal NSW
Bombala R. 71 SE Coastal NSW
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Maclaughlin R. 10 SE Coastal NSW
Bobundara Ck. 6 SE Coastal NSW
Murrumbidgee R. Murray-Darling NSW
Small direct tribs. 26 Murray-Darling NSW
Numeralla R. 48 Murray-Darling NSW
Bredbo R. 6 Murray-Darling NSW
Michelago Ck. 19 Murray-Darling NSW
Queanbeyan R. 2. Murray-Darling NSW
Molonglo R. 23 Murray-Darling NSW
Lake George (southern tribs.) 12 Internal NSW
Shoalhaven R. (upper reaches) SE Coastal NSW
Reedy Ck. 16 SE Coastal NSW
Gilbert Ck. 2 SE Coastal NSW
Sandy Ck. 4 SE Coastal NSW
Boro Ck. 3 SE Coastal NSW
Shoalhaven R. 1 SE Coastal NSW
Small direct tribs. 19 SE Coastal NSW
Corang R. D SE Coastal NSW
Bindi Bindi Ck. 3 SE Coastal NSW
Shoalhaven R. (Morton NP) SE Coastal NSW
Endrick R. 13 SE Coastal NSW
Ettrema Ck. 5 SE Coastal NSW
Yalwal Ck. 29 SE Coastal NSW
Jervis Bay catchment SE Coastal NSW
Parma Ck. 4 SE Coastal NSW
Shoalhaven R. (lower reaches) SE Coastal NSW
Shoalhaven estuary 1 SE Coastal NSW
Direct tribs. 11 SE Coastal NSW
Bomaderry Ck. 2 SE Coastal NSW
Abernethys Ck. 2 SE Coastal NSW
Direct tribs. Broughton estuary 10 SE Coastal NSW
Broughton Ck. 14 SE Coastal NSW
Illawara coast streams SE Coastal NSW
Minimurra R. 10 SE Coastal NSW
Macquarie Rivulet 7 SE Coastal NSW
Duck Ck. 2 SE Coastal NSW
Mullet Ck. SE Coastal NSW
Alan Ck. 10 SE Coastal NSW
Nepean R. 24 SE Coastal NSW

Full listings of conservation value indices are given in Appendix 3.
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The Cann River and the Bemm River catchments in Victoria had the highest conservation
values of catchments along the proposed route, and all eight Victorian catchments were in
the top ten with respect to conservation value. The Murrumbidgee River tributaries and
Nepean River tributaries, had the highest conservation indices in NSW. The higher
conservation status of streams in Victoria reflects the following factors:

. the high richness of crayfish fauna in East Gippsland

° headwater areas tend to be less species-rich than middle to lower reaches

° knowledge of the stream biota is much less comprehensive in NSW and, as a
result, NSW does not have a comprehensive list of fish of state significance

. some species are at the southern edge of their distribution in East Gippsland

and are considered significant in Victoria but not in NSW.
Water Quality

The most marked feature of the existing water quality in streams along the route that is
relevant to ecological functioning are the higher turbidity levels in Victorian streams
compared with NSW streams. This difference is partially because the pipeline route in
NSW mainly traverses headwater areas, while in Victoria it either traverses steep sections
of catchments (Cann River), or catchment sections close to river mouths (Brodribb River to

the Latrobe River). However, differences in geology and land use practices also play an
important role.

Approach-Hazard Indices

Full listings of conservation value indices are given in Appendix 3.
Approach-Hazard Without Soils Factors

The tributaries of Lake Tyers (Vic) had the greatest mean index values. The Bemm and
Cann Rivers with their tributaries (Vic) had the next greatest mean values, followed by the
Shoalhaven River tributaries about Morton National Park (NSW). Six out of ten of the
catchment groups with the highest mean index values were in NSW. The catchment group
with the greatest maximum index value was the Cann River and tributaries (Vic). The next
greatest maximum value was the Murrumbidgee River tributaries catchment group (NSW).

Approach-Hazard With Soil Erosion Factor Only

Gaps in data on soil erodibility meant that adequate information was available for only ten
catchment groups. The Cann River and tributaries (Vic) had the greatest mean index values
and the maximum index value. The Nepean River tributaries (NSW) had the next greatest

mean values. The next greatest maximum value was the Murrumbidgee River tributaries
catchment group (NSW).

Approach-Hazard With Both Soil Factors

Gaps in data on soil acidity meant that adequate information was available for only five
catchment groups, none of which were in Victoria. The Jervis Bay tributaries, followed by
the Nepean River tributaries had the greatest mean index values. The greatest maximum
index value occurred in the Murrumbidgee River tributaries followed by the Shoalhaven
River estuary tributaries.
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Identification of Sensitive Areas

Values for the combined conservation value (CV) and approach hazard indices were
calculated to provide an assessment of potentially sensitive stream crossings.

CV + Approach-Hazard Without Soils Factors

The Bemm and Cann Rivers (Vic) with their tributaries (Vic) had by far the greatest mean
values, i.e. they appear to be the most sensitive areas. Similarly, these catchment groups
had by far the greatest maximum values. The next greatest mean value occurred in the

Lake Tyers tributaries group (Vic) followed by the lower Snowy and tributaries group
(Vic).

Seven out of ten of the catchment groups with the highest mean index values were in
Victoria. All of the top five such groups were also in Victoria.

CV + Approach-Hazard With Soil Erosion Factor Only

The Cann River and tributaries (Vic) had the greatest mean index values and the maximum
index value and this catchment group appears to be the most potentially sensitive of those
for which adequate information was available. The Nepean River tributaries (NSW) had
the next greatest mean values. The next greatest maximum value was the Murrumbidgee
River tributaries catchment group (NSW).

CV + Approach-Hazard With Both Soil Factors

Gaps in data on soil acidity meant that adequate information was available for only five
catchment groups, none of which were in Victoria. The Nepean River tributaries, followed
by the Jervis Bay tributaries had the greatest mean index values. The greatest maximum
index value occurred in the Murrumbidgee River tributaries followed by the Shoalhaven
River estuary tributaries.
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SITES OF BIOLOGICAL SIGNIFICANCE

Sites of biological significance were identified on the basis of their importance for
significant species, significant communities or for other special ecological attributes,
(including high species richness, presence of old-growth vegetation and presence of key
ecological resources) and importance for scientific research (Map 2). Sites were rated as
national, state or regional significance.

NATIONAL SIGNIFICANCE

Perry River (KP 33-34)

This isolated area of Coastal Grassy Forest, which is an endangered community, occurs on
the Gippsland Coastal Plains south west of Providence Ponds Flora and Fauna Reserve on
Quaternary dunes of the Perry land system (LCC 1982). The area has not been burnt for
at least 30 years (I. Kininmonth pers. comm) and there is an abundance of orchids and
large, old-growth banksias. While no national or state significant species were recorded,
the site did support a number of outstanding features including a disjunct occurrence of
Snow Gum Eucalyptus pauciflora and numerous old-growth Silver Banksia Banksia
marginata. The latter were about 8 m tall with trunk girths of approximately 2 m
(possibly among the largest and oldest individuals of this species in Victoria). Six
regionally significant plants were recorded.

This complex and floristically diverse vegetation is high quality habitat for fauna. The site
supports a high density and diversity of arboreal mammals and birds although we recorded
no significant species in our survey. Two fauna species of State significance have been
recorded (Tree Goanna, Grey Goshawk) and two regionally significant species.

Bellbird Creek (KP 181.7-187.5)

The vegetation of this site includes Lowland Forest, Damp Forest, Wet Heathland,
Riparian Scrub Complex and Warm Temperate Rainforest none of which is considered to
be old-growth (Woodgate et al. 1994). Most of this area is designated as a Special

Management Zone (181.7-186.1) with a Special Protection Zone around Bellbird Creek
(CNR 1995).

Three fauna species of national significance (Long-footed Potoroo, Swift Parrot and
Regent Honeyeater) have been recorded in this area. The Long-footed Potoroo, a species
of national significance due to its rarity and highly restricted distribution, has been
recorded from many sites in this area. This is one of the two highest concentrations of
records known. This alone ranks this site of national conservation significance. A further
six species which are listed as of state significance were recorded (Spot-tail Quoll,
Common Bent-wing Bat, Masked and Sooty Owls, Glossy Black Cockatoo and Tree
Goanna).
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Cooma Grasslands (KP 390-392)

These grasslands are found on private land near Cooma which supports an excellent
example of temperate medium dry tussock grassland. The lower to mid-slopes are
dominated by Danthonia spp. and Stipa spp. interspersed with Bothriochloa macra and
larger Poa tussocks. Upper slopes support dense to open Poa sieberiana tussocks with
scattered Tree Violet Hymenanthera dentata (H. “intricata” Tonkinson, pers. comm.).
The site has had no history of ploughing, pasture improvement or fertiliser addition
(Devereux, pers. com.). A high diversity of reptile species were detected at the site
including the nationally vulnerable Striped Legless Lizard (Delma impar) and Southern
Lined Earless Dragon (Tympanocryptis lineata pinguicola). The site has national
significance for the conservation of both of these species and their grassland habitat.

Bulee Gap (KP 577.5-579.6)

Two nationally significant plants occur in this small area: Eucalyptus triflora and Acacia
subtilinervis. The vegetation is diverse and in good condition. Three communities are
present: Mallee/Heath, Bulee Gap Woodland and Bulee Gap Woodland/Forest. There are
large stands of Black Forest-oak, the seeds of which are the main food of the Glossy Black
Cockatoo (state significance) in southern New South Wales (Garret 1992, pers. obs.). No
Cockatoos were observed feeding at the time of the survey, however the cones of
numerous casuarinas indicated that Glossy Black Cockatoos probably were using the site.
The sandstone outcrops of the gap are suitable habitat for the Broad-headed Snake and the
Brush-tailed Rock Wallaby (see Table 5). Both of these species have been located in
Morton National Park (Wong 1993, Wong, pers. comm.).

In some areas the canopy is dominated by manna gum (Eucalyptus viminalis) and Sydney
Peppermint (E. piperita). Both species are utilised by Koalas as feed trees in New South
Wales (Pahl, 1990). Furthermore the National Parks database indicates a koala has been
detected in the area.

During this survey a individual Heath Monitor was sighted on the western slopes of Bulee
Gap. This species is listed as vulnerable in New South Wales.

Sassafras West (KP 593-594)

Five nationally significant plants occur in this small area: Acacia subtilinervis, Eucalyptus
triflora, Leptospermum epacrideideum, Plarysace stephensonii and Rulingia hermannifolia.
The vegetation consists of Scribbly Gum Woodland, Sassafras High Forest and Heathland,
all in good condition.

Yerriyong (KP 624-625.5)

Two nationally significant plants occur in this small area: Eucalyptus langleyi (in a stand
extending several hundred metres) and Grevillea barklyana subsp macleayana. The
vegetation is Mallee/Heath in good condition.

Sydney Water Catchments (KP 708-727)

Seven nationally significant plants (Darwinia Darwinia grandiflora, Guinea-flower
Hibbertia nitida, Mat-rush Lomandra fluviarilis, Geebung Persoonia bargoensis, Heath
Epacris purpurascens var. purpurascens, Bush-pea Pultenaea aristata and Pink-bells
Tetratheca neglect), one of state significance (Grevillea diffusa ssp. diffusa) and four
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regionally significant plants occur throughout this area. The vegetation is mainly Sydney
Sandstone Ridgetop Forest/Woodland, with areas of Sydney Sandstone Gully Forest and
Sydney Sandstone Ridgetop Forest Closed Scrub. The area supports a diverse small
mammal fauna, five species of small mammal were detected in only 100 trap nights of
Elliot trapping.

The endangered fauna associated with area include the Heath Monitor, Giant Burrowing
Frog and the Red Crowned Toadlet. During this survey tadpoles of the Giant Burrowing
Frog were detected.

STATE SIGNIFICANCE

Dowd's Morass (KP 7.3-8)

This is a high quality habitat for wetland birds. Two species (Royal Spoonbill, Great
Egret) which are listed as 'restricted/colonial' breeders (Baker-Gabb 1993) have been
recorded nesting here as well as many other waterbirds listed under International Treaties.

Bridle Creek (Colquhoun State Forest) (KP 95-98.5)

This drainage system supports areas of Gallery Rainforest dominated by Kanooka
Tristaniopsis laurina surrounded by mature Shrubby Dry Forest. Gallery Rainforest is
rare in both an Australian and Victorian context (CNR in prep.). Tree Goannas and Giant
Burrowing Frogs have been recorded and we observed a high density of arboreal
mammals at this site.

Stony Creek (Colquhoun State Forest) (KP 109-111.5)

A 200m corridor centred on Stony Creek has been designated a Special Protection Zone
by CNR (1995) due to the occurrence of the rare Slender Mud Grass Pseudoraphis
paradoxa, the presence of Koalas and of regionally representative examples of the EVCs
Riparian Forest and Riparian Scrub Complex. Between KP 109 and 110 the proposed
pipeline intersects areas mapped as old-growth Lowland and Damp Forest. The area
supports a high density and diversity of arboreal mammals. The Stony Creek area

provides high quality habitat for amphibians and Martin's Toadlet (State significance) has
been recorded here.

Lake Tyers State Park (KP 119.9-122)

The vegetation of this conservation reserve is mapped as Lowland Forest and three
regionally significant plant species have been recorded. Three fauna species of state

significance (Powerful Owls, Square-tailed Kites and Turquoise Parrots) have been
recorded here.

Tostaree East (KP 126.8-129.8)

Much of this forest habitat is in good condition and supports a wide variety of fauna.
Significant bird species recorded here included Hooded Plover, Australian Bittern, White-
bellied Sea-Eagle, Powerful and Masked Owls, and many records of Turquoise Parrots.
Eastern Horseshoe and Eastern Broad-nosed Bats were trapped by Kemp et al. (1993).
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The vegetation in this section is mapped as Clay Heathland and Lowland Forest by
Woodgate er al. (1994). Kemp er al. (1993) describe the vegetation of this area in more
detail and indicate the presence of a sub-community of Lowland Forest dominated by the
regionally significant species Swamp Stringybark Eucalypius conspicua. This sub-
community was observed along the proposed route in this site. The sub-community is
described as unusually species rich, although some-what disturbed and rare and restricted
in East Gippsland and the state. Woodgate er al. (1994) identified 1781 ha. (less than
0.2% of public land) of Clay Heathland in East Gippsland. This communiry is clearly rare
and restricted on a regional if not statewide basis.

This area also includes a Dieback Monitoring site (KP 128.2-128.8) which is being used
for scientific investigations into the impact of dieback (presumably Phyiopthora
cinnamomi) in this region by CNR. This particular area is listed as a special management
zone by CNR. The construction of the pipeline may compromise this studv and potentially
spread this pathogen.

Hartland River (KP 130.5-130.7)

A 200 m buffer zone surrounding a known population of Slender Mud Grass Pseudoraphis
paradoxa, which is endangered in Victoria, has been defined as a Special Protection Zone
CNR (1995).

Simpson Creek (KP 139-140.5)

This area around Simpsons Creek is a regional wildlife corridor and is designated by CNR
(1995) as Special Protection Zone buffered on either side by narrow areas defined as
Special Management Zones. The vegetation is Limestone Box Forest (Woodgate et al.
1994), a community endemic to Victoria and considered to be of State conservation
significance by Kemp er al. (1993).

Eight fauna species of State significance have been recorded: four bats (Eastern Horseshoe
Bat, Common Bent-wing Bat, Large-footed Myotis and Eastern Broad-nosed Bat), three
birds (Masked and Sooty Owls, Turquoise Parrot) and a reptile (Tree Goanna).

Newmerella (KP 142-143.5)

This site is designated as a Special Management Zone (CNR 1995) and supports Lowland
Forest and Limestone Box Forest to the south of the Princess Highway (Woodgate ez al.
1994). Significant fauna records include Eastern Horseshoe-bat, Sooty Owl. Masked Owl,
Glossy Black Cockatoo, breeding records of Square-tailed Kite and Tree Goanna. The
rare orchid Cobra Greenhood Prerostylis grandiflora is also recorded in this site but not
close to the proposed pipeline route.

Bemm River (KP 193-195, 199.6-199.8 & 202-202.7)

The proposed pipeline route intersects the Bemm River Scenic Reserve three times.
Vegetation communities present within the proposed corridor include Lowland Forest,
Damp Forest, Riparian Forest and Warm Temperate Rainforest. No old-growth is mapped
in this area by Woodgate er al. (1994). The Bemm River Scenic Reserve is considered a
conservation reserve by CNR (1995) while KP 193-193.5 is a Special Management Zone
for the protection of Sooty Owl, Powerful Owl and Swamp Skink. Three significant
species of amphibian (Giant Burrowing Frog, Large Brown Tree Frog and Tyler's
Toadlet) have also been recorded in this area.
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Lind National Park (KP 206.8-212.4)

The vegetation communities of this site include Wet Forest, Damp Forest, Lowland
Forest, and Shrubby Dry Forest with areas of old-growth present (Woodgate er al. 1994).
The area also supports a regionally significant occurrence of Warm Temperate Rainforest
(CNR in prep.) and is described as a site of botanical significance by Forbes er al. (1981).
Three fauna species of state significance (Long-footed Potoroo, Eastern Horseshoe and
Common Bent-wing Bats) were recorded.

Reed Bed Creek (KP 219-226)

A substantial proportion of the catchment of Reed Bed Creek north of the Princess
Highway is described as a site of biological significance by Brown et al. (1987). The site
covers 1006 ha and is particularly diverse. Brown et al. (1987) recorded 281 native
plants, three of which (Red-stem Cranesbill Geranium neglectum, Apple-topped Box
Eucalyptus angophoroides and Sandfly Zieria Zieria smithii) were considered significant in
their report. The depleted species Showy Willow-herb Epilobium pallidiflorum may also
occur in this swampy area. The Reed Bed Creek site encompasses eight EVCs: Lowland
Forest, Wet Forest, Damp Forest, Riparian Forest, Warm Temperate Rainforest, Riparian
Swampy Forest, Riparian Scrub and Wet Heathland. The proposed forest management
plan for the East Gippsland Forest Management area (CNR 1995) shows a linear (at least
200m wide) Special Protection Zone, restricting the development of roads and timber
harvesting in this area. The site is also designated as a high priority for fuel reduction
burning and is noted as an area of high erosion hazard. The proposed route also traverses
Riparian Scrub Complex mapped as old-growth by Woodgate er al. (1994).

The complex and diverse floral communities make the Reed Bed Creek area a rich site,
particularly for birds, and the wetland areas provide excellent habitat for amphibians.
Brown ez al. (1987) observed the Blue Mountains Tree Frog (state significance) and two
other regionally significant species of fauna in this area. We observed a high diversity and
density of arboreal mammals here. Swamp Skinks have been recorded in this vicinity and
the site provides potential habitat for these rare and restricted animals.

Chandler's Creek (KP 249-256)

This area is designated a Special Protection Zone to conserve Powerful Owl (CNR 1995)
but also contains many records of Blue Mountain Tree Frogs (AVW). The proposed
pipeline route also intersects areas of old-growth Riparian Forest and Heathy Dry Forest
(Woodgate er al. 1994). The Buldah Road south of Buldah Gap forms the boundary of
two sites of biological significance described by Cherry er al. (1986). A population of
approximately 200 plants of the rare species Prickly Oxylobium Oxylobium ilicifolium was
recorded adjacent to this road and in general the area is noted for its rich orchid flora.
Four other species, Spiny Bossiaea Bossiaea obcordata, Fitzgerald's Spider Orchid,
Caladenia fitzgeraldii, Square-lip Bird-orchid Chiloglottis trapeziformis and Rusty-hood
Prerostylis aff. rufa, considered to be of regional significance were also recorded in this
area by Cherry et al. (1986).

Kelly Creek (KP 260.8-262)
This area is known to contain good habitat for amphibians. It has been designated a

Special Protection Zone to conserve Giant Burrowing Frog (CNR 1995) and also contains
many records of Blue Mountain Tree Frogs (AVW).
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Central Buldah (KP 264.5-265.5)

This site occurs between Granite Creek and Fiddlers Green Track and includes the sites of
biological significance defined by Cherry er al. (1986). The area is noted for its
biodiversity as well as a rich orchid flora. The regionally significant species Forest Bent-
grass Deyeuxia frigida and Rusty-hood Prerostylis aff. rufa were recorded adjacent to the
proposed pipeline by Cherry er al. (1986). This area supports old-growth forest although
the proposed route does not intersect mapped old-growth (Woodgate er al. 1994).

Buldah Old-growth (KP 266.5-267.5)

This site occurs on the east side of Buldah Gap Road, 5 to 6 km south of the Victoria/New
South Wales border. Part of this area was also designated a site of biological significance
by Cherry er al. (1986) to represent unharvested examples of the EVCs Riparian Forest,
Wet Forest and Damp Forest as well as protection for the rare species Pinkwood Beyeria
viscosa. This area supports old-growth forest although the proposed route does not
intersect mapped old-growth (Woodgate er al. 1994). A Special Management Zone for the
Powerful Owl is immediately west of the proposed route and this site also provides suitable
habitat for these large owls.

Rock Flat Travelling Stock Reserve (KP 380.1-380.4)

This 32 hectare reserve supports a good example of Medium, Dry Tussock Grass Poa
sieberiana-Stipa Alliance, with about 50% of the area considered to be in a semi-natural
state. The site has become a repository for many indigenous flora species (A. Herbert
pers. comm.), and is considered to be of high conservation value. The site was
recommended for listing by the Australian Heritage Commission (Benson and Wyse
Jackson 1994), and has since been registered (Australian Heritage Commission 1995).
The rare shrub Dodonea procumbens occurs on the site. The south-west corner of the
travelling stock route has been targeted for development in construction of the pipeline. It
is strongly recommended that the site be completely avoided.

Bredbo Grasslands (KP 413.7-414.1)

Private land near Bredbo supports an excellent stand of Poa sieberiana-Themeda australis
grassland. The site has been recommended for conservation as a nature reserve by Benson
and Wyse Jackson (1994). The rare shrub Dodonea procumbens occurs on the site. The
pipeline route currently avoids the site. Similar significant grasslands also occur north of
this area but not on the pipeline route (Benson and Wyse Jackson 1994).

Dry Woodland (KP 507-508)

During reptile pit fall surveys an individual Little Whip Snake (Suta flagellum ) was caught
at this site. This represents only the second known locality supporting this species in New
South Wales (Longmore pers. comm.). The Little Whip Snake is listed as vulnerable to
extinction in New South Wales.

Waterboard Proteaceous Forest (KP 543.2-545.2)

This community was found to be more typical of near-coastal regions to the east of the
Great Dividing Range. The canopy was of mixed eucalypt species, supporting a tall shrub
understorey of Banksia species, Persoonia species and Petrophile canescens, with
Melaleuca, Lomandra and Hakea species along the creek lines. Many of the species on
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site were recorded outside previously-known ranges, including the rare ground-covering
shrub Isopogon prostrata. Considering the disjunct occurrence of this vegetation
community, and the rare taxon, the site is considered to be of State Significance. This site
is planned to be inundated by a proposed Sydney Water dam.

Pipeline construction within this community could have a significant impact on stands of
Isopogon prostrata and by fragmenting portions of the vegetation. Avoidance or careful
construction on a narrowed easement utilising existing minor tracks and easements such as
an existing Telstra easement to the east is recommended.

Waterboard Proteaceous Forest with Wet Heaths (KP 552-554.5)

A high-quality dry forest was found between KP 552-554.5. This site supported a
Eucalypt-dominated overstory with a similar complement of proteaceous species as the
previous significant community (KP. 543.2-545.2). The site was dissected by wet
heaths/soaks which contributed to the high species diversity. These heath communities
were not located at any other site along the proposed pipeline route. The rare shrub
Isopogon prostrata was found at this site. A large chorus of the frog Paracrinia haswelli
were heard calling in drainage lines at this site. This is the first record of this frog species
above the coastal escarpment, the nearest known record being Fitzroy Falls (Osborne,
pers. comm.). The entire area could be avoided by realigning the pipeline route to utilise
cleared land to the south.

Morton National Park West (KP 579.6-589)

The Mallee/Heath, Scribbly Gum Woodland and Sassafras High Forest present in this area
was all in good condition. One significant plant, Boronia Boronia subulifolia was recorded
along the proposed route but no significant fauna species were recorded. The condition of
the vegetation and habitat and its overall role as a component part of the Morton National
Park contributes substantially to the significance of this site.

Yerriyong and Colymea Forests (KP 594-624, 625.5-631)

Scattered occurrences of five nationally significant plants: Acacia subtilinervis, Eucalyptus
sturgissiana, Leptospermum epacrideideum, Leptospermum sejunctum and Rulingia
hermannifolia, and two regionally significant plants. The vegetation consists of Scribbly
Gum Woodland, Open Forest, Tall Open Forest/Closed Forest and Mallee/Heath, all in
good condition. Striated Fieldwrens and Yellow-bellied Gliders (both state significance)
have been recorded in this area.

Shoalhaven River Forests (KP 635-639.5)

Two plant species of national significance (Acacia subtilinervis, Leptospermum sejunctum)
and four regionally significant plants occur here. Yellow-bellied Gliders and Glossy Black
Cockatoos (both state significance) were detected in this area, and there are good stands of
Black Forest Oak, the food tree of the cockatoo.

The sandstone cliffs of the Shoalhaven River have been identified as significant (Daly and
Murphy 1995) but the current route of the pipeline does not affect them.
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Cumberland Plain Forest (KP 728-729) .

The Cumberland Plain adjoins the sandy soils of the Wilton Tablelands in a small section
of land close to Wilton. This area has a different vegetation type to that which exists over
the majority of the Wilton Tablelands. The section of eucalypt forest managed by Sydney
Water contains grey gum, forest red gum and Sydney peppermint, these species
constituting over 15% of the canopy. This forest type provides potential habitat for the
Koala. The current pipeline route follows an existing easment and should not require the
removal of many trees.

REGIONAL SIGNIFICANCE

Mount Raymond Regional Park (KP 161.3-164)

Within the proposed corridor this conservation reserve supports Lowland and Damp
Forest, none of which has been mapped as old-growth (Woodgate er al. 1994). The rare
orchid Small Autumn Greenhood Prerostylis longipetala (as P. reflexa) has been recorded
from this reserve (Willis 1970) while Beauglehole (1981) records the regionally significant
orchids Plain-lip Spider Orchid Caladenia clavigera and Bearded Greenhood Prerostylis
plumosa. Four species of fauna (White-bellied Sea-Eagle, Powerful Owl, Glossy Black
Cockatoo and Tree Goanna - all state significance) have been recorded from this area.

The site is considered to be of at least regional conservation significance.

Yeerung River-West Branch (KP 179-179.8)

CNR (1995) has identified areas here as a Special Protection Zone (Linear reserve on
Yeerung River west branch) and a Special Management Zone which was partially designed
to conserve Masked Owls. The vegetation communities present include Riparian Scrub
Complex, Wet Heathland and Lowland Forest with some old-growth forest present within
the proposed corridor (Woodgate ef al. 1994). Undisturbed riparian vegetation in this
region was considered significant by Bramwell ez al. (1993). Fauna values include Smoky
Mouse, Sooty and Masked Owls, Swift Parrot, and Tree Goanna records and a species-
rich area for birds. The site is considered to be of at least regional conservation
significance.

Combienbar Road (KP 230.5-231.1)

This area is designated a Special Management Zone to conserve Powerful Owl (CNR
1995). Tree Goannas and Blue Mountain Tree Frogs have also been recorded in this area.
We recorded a high density and diversity of arboreal mammals here. This site is
considered to be of at least regional conservation significance.

Neilson Creek (KP 235.1)

The rare species Giant Maidenhair Adiantum formosum was recorded on private land by
Forbes er al. (1981) at the intersection of Neilson Creek and the West Cann Road (FIS
quadrat No. C20058). Eastern Broad-nosed Bats have been observed in the area and Blue
Mountain Tree Frogs have been recorded upstream of the Neilson Creek crossing. This
site is considered to be of regional conservation significance.
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Mount Canterbury (KP 272.9-273.5)

This site is bounded by Buldah Gap Road and the state border to the north and extends to
Mt. Canterbury in the south. The area was described as a site of biological significance by
Cherry er al. (1986). It is considered a special management zone by CNR (1995) because
of the presence of a high density of arboreal mammals. The site is considered to be of
regional conservation significance.

Cooma North Tussock Grasslands (KP 397.7-401.5)

These grasslands are a very good example of medium dry tussock grassland interspersed
with patches of Stipa-Danthonia. The site provides potential habitat for significant reptile
species and the rare shrub Dodonea procumbens has been located in nearby areas thus
likely to occur onsite. The site is at least of regional significance because of the extensive
area covered by such high quality grasslands.

Rock Flat Grasslands (KP 379-380.1 and 380.4-384.2)

Medium, dry tussock grasslands immediately to the south of the Rock Flat travelling stock
reserve (KP 379-380.1) have considerable conservation significance. Themeda triandra
occurs on the well-drained northern slopes. The extensive rock cover provides habitat for
several reptile species and provides potential habitat for both the Striped Legless Lizard
(D. impar) and the Southern Lined Earless Dragon ( T. I. pinguicola). Extensive tussock
grasslands to the north of the travelling stock reserve (KP 380.4-384.2) are also considered
significant as the area presents high quality habit and flora species richness. Although
significant taxa were not located on site, it is likely that these areas may be of state
significance, due to the high quality of the vegetation and potential reptile habitat.

South Michelago Grassland (KP 449.8-450.6)

A small area of high quality mixed species grassland occurs south of Michelago (KP
449.8-450.6). The site is covered predominantly by Tussock Grass Poa sieberiana. High
native species richness is influenced by apparent low grazing pressure.

East Michelago Grasslands (KP 455-455.9)

This area of naturally treeless grassland near Michelago provides potential habitat for both
the Striped Legless Lizard and the Southern Lined Earless Dragon. The site supports a
good cover of native perennial tussock grasses, dominated by Stipa, Danthonia and
Aristida spp. The floristic composition and extensive rock cover suggest the site has had a
low disturbance history. While neither the Striped Legless Lizard or Southern Lined
Earless Dragon were found during these surveys more intensive surveys incorporating
pitfall trapping and other trap methods may detect these species at this site. These factors
indicate that the site may actually be of state or national significance.

Themeda Grassland/Grassy Woodland (KP 464.8-466)

This grassland/grassy woodland with a understorey dominated by Kangaroo Grass was
considered as regionally significant due to its high proportion and cover of native plants
and due to the presence of the endangered plant Austral Toad-flax. Faunal surveys
undertaken in late spring/early summer revealed a high diversity of reptile species.
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Massey Creek Tributaries and Riparian Thickets/Forests (KP 511-513.2)

The proposed route will affect several tributaries of Massey Creek and its associated
wetlands. Several of these drainage lines support riparian thickets dominated by
Eucalyptus viminalis and examples of old Banskia marginata. The most intact sections of
riparian thicket can be avoided by minor realignment of the pipeline; a larger route
realignment, commencing from KP 510.5, would avoid the entire Massey Creek tributary
section.

Wetland (KP 512-513.2)

The site supports a wetland of high floristic diversity which is in exceptionally good
condition despite some areas being grazed by stock. Amphibian fauna is also likely to be
significant. Care should be taken to avoid altering the hydrology of this site.

Dry Shrubby Forest (KP 513.2-515)

The proposed pipeline route crosses Massey Creek at KP 513.4 immediately after entering
a section of riparian thicket/forest. Once across the creek, the vegetation would be
classified as dry shrubby forest. The vegetation is in good condition with some light
grazing by sheep. However, a new fence has been installed to keep stock from the waters
of the Massey Creek. The fenceline easement is approximately 15-18 metres wide through
the dry forest, and runs almost the entire extent of the forested area. This should be
utilised for the greatest part of the development through this forest.

An extensive wombat burrow system exists near the river banks at KP 514.6-514.8. This
may be avoided by a minor realignment to the north.

Woodland (KP 522-525)

Private land supporting excellent examples of the Dry and Damp Shrubby Forests. The
vegetation on site is almost completely intact, with only a portion of the north-western
corner having undergone selective logging. The vegetation is extensive and continuous,
supporting a rich and diverse flora.

Queanbeyan River (KP 481.5)

The riparian community an important habitat link between the Googong Reservoir forest
and the extensive forests to the south east. Eucalyptus cinerea triplex (nationally rare) may
be present as the full extent of the species’ range has not yet been determined (P. Barrow
pers. comm.) and the nearest known stand occurs to the east of the route near KP 483.8.
The site supports a high diversity of reptile species including one of the most easterly
known records of the Small-eyed Snake (Rhinoplocephalus nigrescens).

Route option 8.1 appears a more suitable option with respect to the most sensitive areas of
vegetation. Easement width must be minimised and soils stabilised satisfactorily following
laying of gasline. The site should be allowed to regenerate. Manual revegetation would
not be necessary.

Sassafras High Forests (KP 589-593)

Within Morton National Park is Sassafras, a small farming settlement on volcanic soils.
The original Sassafras High Forests have been mainly cleared for agricultural land use and
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important remnants occur along the existing road easement. This area is of significance
because of the existence of a population of Koalas (state significance). The forest is
composed of Brown Barrel Eucalyptus fastigata and Monkey Gum Eucalyptus
cypellocarpa, which are known food trees of Koalas.

Saddleback Mountain (KP 666-670)

This site contains Closed Forest and Saddleback High Forest and supports five regionally
significant plant species (and one nationally significant species well away from the route).
Spot-tailed Quolls (state significance) have been previously located in this area (H. Jones
pers. comm.).

Mount Kembla (KP 702-704)

The vegetation of this site includes the significant communities Closed Forest and
Blackbutt-Bluegum High Forest. No endangered fauna are known from this site although
it 1s suitable for Spot-tailed Quolls and Sooty Owls.

Illawarra Escarpment (KP 705.3-708)

The vegetation of this site includes the significant communities Closed Forest, [llawarra
High Forest and Sydney Sandstone Ridgetop Woodland. No endangered fauna are known
from this site although it is suitable for Spot-tailed Quolls and Sooty Owls.

LINKAGES /CORRIDORS

Wildlife corridors are habitats that connect larger habitat areas. They may be linear in
configuration, such as remnant vegetation along road reserves or rail lines, or may consist
of a mosaic of inter-connected blocks of remnant habitat. They provide a dispersal route
for large or mobile species which disperse or migrate between larger areas of habitat.
They also prevent demographic changes occurring in fauna populations that may result
from prolonged isolation from other populations of the same species by facilitating low
rates of gene flow. Wildlife corridors themselves have inherent values for native fauna.

An assessment of existing wildlife corridors in the study area was undertaken as part of the
present study. Within the Victorian section of the study area CNR (1995) has identified a
series of linear reserves which are designated as Special Protection Zones.The identified
wildlife corridors that intersect the route are listed below:

KP Name Type Notes Mitigation
2:5 Hebbarts/Murtnaugh | Roadside strip. Cul- High quality narrow easement
Roads de-sac
4.0 Vale Road Minor. Road reserve
8.0-9.0 | La Trobe River Minor. Riparian i
28.0 Bengworden Road Road reserve :
37.5 (unnamed) Minor. Road reserve Links two large areas
of habitat
41.5 Frews Road Minor. Road reserve
43.5 Stacey Creek and Minor. Roadside/
Stacey Road Riparian strip
39.5- Meerlieu Road Roadside strip. Cul-
40.8 de-sac
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51.5 Robbins Road Roadside strip. Cul-
de-sac
53.5 Scotts Lane Roadside strip. Cul-
de-sac
56.7 Red Court Lane Roadside strip. Cul-
de-sac
57.5 Princes Highway Roadside strip. Cul-
de-sac
74.5 (unnamed) Major woodland Private land
corridor
7713 (unnamed) Major woodland Private land
corridor
79.5 Princes Highway Major roadside strip Links two habitats
86.0- (unnamed) Major roadside strips | High quality. Links
88.0 habitats. Private land
110.0- Stony Creek / Mundic | Major. Riparian.
1115 Creek DCNR Special
Protection Zone
138.0- (unnamed) Minor forest corridor | Links two large areas
139.0 of habitat
138.5- | Simpson Creek Major. Riparian.
139.1 DCNR Special
Protection Zone
161.0- (unnamed) Major. Riparian Along existing
218.5 strips/Drainage lines | easement
179.0- Yeerung River West Major. Riparian.
179.2 Branch DCNR Special
Protection Zone
184.9- | Bellbird Creek Major. Riparian.
185.1 DCNR Special
Protection Zone
208.3- Little Pyramid Creek | Major. Riparian.
208.5 DCNR Special
Protection Zone
221.5- Reed Bed Creek / Major. Riparian.
222.4 Tonghi Creek DCNR Special
Protection Zone
242.5 unnamed creek Major. Riparian Warm Temperate
Rainforest
310.0- Bombala River (south | Major. Riparian Lightly timbered
310.5 Crossing) watercourse through
pasture
315.0 (unnamed) Minor. Roadside Within pasture
strip. Cul-de-sac
353:5 Maclaughlin River Minor. Riparian strip | Much degraded.
Through
pasture/lightly
timbered country.
481.0- Queanbeyan River Major. Riparian strip | Wide riparian/forest
482.0 strip bordered by
pasture. Links two
large areas of habitat
505.5- (unnamed) Major. Woodland Part of a long band of
508.0 corridor Woodland (Turallo
Range) running north-
south
521.0 Mulloon Creek Minor. Riparian Much degraded

riparian strip within
pasture
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KP Name Type Notes Mitigation
522.0- (unnamed) Minor. Woodland Links habitat to the
525.0 corridor west and north-east
(some subdivision and
clearing of the latter)
526.0 Manar Creek Minor. Riparian Lightly vegetated
riparian strip within
pasture. Links
Woodland to the west
and east
532.5- Reedy Creek/Private | Major. Creek and adjacent
534.0 property Riparian/Woodland Woodland link
wooded areas to the
north and south
557.5 Shoalhaven River Major. One of few links to
Riparian/Woodland the north and south in
this area
562.0 Ningee Nimble Creek | Minor. Riparian, in Surrounding forest
parts adjacent to also makes links
forest north-south, although
this is the only
riparian link
566.0 Corang River Minor. Riparian Short stretch of river
through pasture,
between forest to the
north and south
574.0 Titringo Creek Minor. Riparian Lightly timbered
watercourse within
pasture, linking areas
on a local scale
577.5- Morton Plateau Major. Links Already affected by Avoid further
588, northern and southern | road, HT powerline & | increasing width of
593-628 parts of major telecommunications existing easements and
conservation reserve easements road
and state forests
650.8 creek Minor. Riparian Short stretch of creek | Narrow easement
through pasture
666-670 | Saddleback ridge Major. Ridge Important link from Avoid if possible:
escarpment to coastal | narrow easement
plains
678- Mt Terry Minor. Ridge Patchy link from Narrow easement
679.5 escarpment to coastal
plains
699- Mt Kembla Minor. Ridge Short link in disturbed | Narrow easement
699.5 woodland from
escarpment to coastal
plains
705-762 | Sydney Water Major. Links Already affected by Avoid further

Catchments

northern and southern
parts of major
conservation reserve
and state forests

track, HT powerline
& telecommunications
easements

increasing width of
existing easements and
track
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IMPACT ASSESSMENT

POTENTIAL ECOLOGICAL IMPACTS

The proposed pipeline has the potential to impact on ecological processes in a number of
different ways. Generalised potential impacts and their ecological consequences are
described below. Options to minimise the potential short and long term effects of these
impacts are also provided.

The potential effects of pipeline construction on flora and fauna may be divided into seven
major categories:

vegetation clearance

fragmentation and barrier effects
spread of weeds and plant pathogens
disturbance to fauna (noise, lighting)
impacts on significant species
effects on aquatic systems

effects on wilderness, reserves, etc.

Vegetation Clearance

Where pipeline construction requires clearing of native vegetation, there will be a direct
loss of native flora and of habitat for native fauna. Locally, the loss of vegetation will be
minor, as the clearance for the pipeline in any one location will be small. However,
cumulative effects need consideration, as does the potential for the local loss of important
ecological resources. The loss of significant species is dealt with in a separate section.

Cumulative Vegetation Loss

All vegetation is of at least local significance for conservation. This is particularly true in
areas which have been largely cleared for agriculture where all remnants, from disturbed
roadsides to individual trees within paddocks are of ecological value. The expansion of
existing easements should therefore be avoided where possible. Any areas of native
vegetation which are cleared should be revegetated as soon as possible.

Clearing of native vegetation decreases the amount of available habitat, particularly for
fauna species which have larger home range requirements. This long lasting influence can
have a detrimental affect on the variety and density of the fauna present. The magnitude of
the effect is inversely proportional to the size of the fragment. In a modified landscape
some areas of vegetation function as links between larger, less disturbed areas.
Fragmentation of these corridors increases the isolation of remnant native vegetation and
affects the movement of birds, small terrestrial vertebrates and the population dynamics of
vertebrate fauna across all habitat types. Fragmentation and increased isolation of existing
remnant native vegetation should be avoided.
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Native Vegetation Clearance Controls (Victoria)

Clearance of native vegetation in Victoria requires a permit from the Department of
Conservation & Natural Resources. This EIS/EES provides the information required for the
Department to assess the granting of such a permit.

Protection and Management of Native Vegetation (NSW - SEPP 46)

Clearance of over two hectares of native vegetation in New South Wales requires the consent
of the Director-General of Land and Water Conservation. Information collected for this
EES/EIS provides the basic information required to determine where such a permit would be
required and a basic framework from which to construct the Vegetation Management Plan
required to accompany any application for vegetation clearing.

Loss of Ecological Resources

Relatively undisturbed native vegetation supports plants in various growth stages, from new
seedlings to mature individuals. In many instances the old-growth components of a
vegetation community provide important habitat and resource features for other species (eg
hollows, nectar, a substrate for epiphytes). The loss of such individuals during the
construction phase would be detrimental to local fauna such as tree foraging and nesting
birds and arboreal mammals. Resource-rich trees, such as Red Ironbark Eucalyptus
tricarpa and Mountain Grey Gum E. cypellocarpa, also act as an important focus for local
fauna, particularly nectar-feeding birds and mammals. Such trees are often a limited
resource. The impact of losing such individuals is greater where such trees are rarer, as in

roadside corridors, clearfelled and re-growth forest. Loss or damage to such trees should
be avoided.

Fragmentation and Barrier Effects

Fragmentation, Edges and Microclimatic Change

Boundaries or edges of native vegetation generally experience higher levels of
environmental stress and more frequent disturbance than areas more remote from such
boundaries. Disturbed environments provide altered microclimatic conditions suitable for
plant species with colonising tendencies, particularly introduced plants and disadvantage
non-edge species, particularly those dependant on stable mesic conditions. Native
vegetation in a fragmented landscape is usually bounded by broad edge zones of semi-native
(weed invaded) vegetation. Fragmentation and reduction in an area may result in entire
remnants effectively becoming edge zones. In these situations, weed invasion and loss of
sensitive interior species are probable. Weed invasion along native vegetation boundaries is
widespread and characteristic in Victoria, and has been mapped in remnant vegetation in
eastern Melbourne (Yugovic ez al. 1990) and in the Black Forest area which is becoming
increasingly fragmented due to urban development (Yugovic et al. 1994). The
phenomenon of marginal degradation is one of the primary reasons for having reserve
buffers. Such microclimatic change also influence fauna populations with smaller ground
dwelling species such as amphibians, small lizards and other smaller vertebrates which live
in moist, cool shady areas most affected.
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Barrier Effects

The proposed pipeline has the potential to be a barrier to the movement of some animal
species. There are many existing barriers already present in the study area of similar
dimensions to the pipeline easement: roads, electricity easements, firebreaks, etc. The
pipeline in most cases would be following such existing easements, some of which may
require widening.

The pipeline route would be a permeable barrier (it might slow or restrict movement but
would not be expected to stop it). It is relatively narrow, it will not be fenced, and, in
areas of native vegetation, the ground layer plants will be allowed to re-grow. The cleared
area will be greatest during construction (20 m) but trees and shrubs will be allowed to re-
grow after construction except for a 5-6 m band above the actual pipeline. Mobile species
(birds, bats, large mammals, large reptiles) will cross the easement easily. Any barrier
effect is most likely to affect smaller ground dwelling and arboreal mammals, shade-tolerant
reptiles and amphibians.

The greatest potential for the pipeline easement to act as a barrier is where it intersects
wildlife corridors. A wildlife corridor is an area of habitat that links two or more habitat
areas. A wildlife corridor can be natural (eg. a ribbon of riparian forest along a stream) or
can result from vegetation clearance (e.g. a stand of roadside vegetation connecting two
uncleared stands of remnant bushland in an otherwise cleared farming area). Wildlife
corridors provide connections between sub-populations, allowing the connected sub-
populations to function as a larger "meta-population”. This creates a more stable situation,
particularly in terms of enhancing a species' chances of surviving events such as bushfire,
drought or disease. These larger meta-populations can also maintain higher levels of
genetic diversity through the avoidance of inbreeding.

Roads, utility easements and cleared farmland have been shown by research, both in
Australia and overseas, to pose barriers to some species of small mammals and birds
(Adams and Geis 1983, Barnett et al. 1978, Leedy and Adams 1982, Mader 1984,
Mansergh and Scotts 1989, Schreiber and Graves 1977, Swihart and Slade 1984, Wegner
and Merriam 1979). The effects of a barrier on migratory species or species that make
long distance movements are obvious, however most such species are easily able to cross
relatively small barriers such as the pipeline easement. For species which do not move
long distances, the barrier formed by the pipeline easement is most likely to inhibit local or
home range movements. Small bird and mammal species will often use utility corridors as
one edge of their home range (Barnett et al. 1978, Kroodsma 1982). For arboreal
mammals, the pipeline easement may also act as a barrier between suitable canopy trees.

Biological barriers may have both genetic and demographic effects on populations
(demographic effects are those which alter the birth and death rates and other factors such
as lifespan), some of which may ultimately lead to extinctions of sub-populations or even
species (Lande 1988).

Demographic processes are affected by such factors as:

variations in birth and death rates

variations in the environment

variations in mating success, particularly where they are density-dependant
° edge effects

local extinctions and re-colonisations for patchily distributed species.
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The latter two factors are those that the pipeline easement has the most potential to
influence. Edge effects include a decline in habitat quality near a habitat boundary and any
loss of individuals that disperse into unsuitable habitat. Any decline in habitat quality
adjacent to the pipeline easement is likely to be only a short-distance effect in most
instances, related to changes in the vegetation. The effect of most concern would be the
possible isolation of sub-populations, increasing the chances of local extinction and
decreasing the chances of re-colonisation.

The genetic effects potentially associated with any biological barrier occur where sub-
populations become isolated or fragmented. The effects are very different for small
populations as compared to large populations. Small populations that are isolated can suffer
from significant deleterious effects associated with inbreeding and with the loss of genetic
variation through genetic drift. A large population that is split into two populations that are
still large will not be affected by either of these processes, although the two populations
may slowly diverge genetically.

Inbreeding can cause inbreeding depression (Berger 1990, Ralls ez al. 1988). Inbreeding
depression is a problem in very small population sizes (perhaps 500-1000 individuals), such
as might arise where small sub-populations were isolated from the main population.
Inbreeding, if it occurs, would only be a problem at the sub-population level in habitat
isolates, and is therefore most unlikely to have a species-wide effect or to affect populations
in large natural areas.

Genetic drift occurs when an isolated or small population looses genetic variation due to the
chance loss of alleles (forms of a particular gene). Because the population is isolated, the
lost genetic variation cannot be replaced by gene flow from another population; it can only
be replaced by the very slow and random process of mutation, a process that may be t00
slow to ensure the long term viability of the population. However, the rates of dispersal
between populations required to prevent genetic drift occurring are surprisingly low - one
or two individuals per generation (Lande and Barrowclough 1987, Sherwin and Murray
1990) - and these figures seem to be of general applicability throughout a wide range of
organisms. Thus, a barrier has to cause very low levels of gene flow before genetic drift
comes into play.

Minimising Barrier Effects

The potential for the pipeline easement to act as a barrier can be minimised by:

o following existing barriers (eg easements, roads)

o minimising its width

o providing narrowed or uncleared crossing points at intervals (especially in
areas identified as wildlife corridors)

. retaining a ground layer or understorey of native vegetation

o minimising the size of any vehicle tracks along it and minimising the traffic on
them

° providing aerial walkways for arboreal mammals if necessary

o ensuring that stream crossings do not result in bed changes that inhibit

movement of aquatic species.

 Biosis Research Pty. Ltd. Page 53



Eastern Gas Pipeline Project - Flora, Fauna & Ecology Studies

Introduction or Spread of Pest Plants and Pathogens

Pest Plants

Pest plants are either environmental weeds or agricultural weeds. Environmental weeds are
plants that invade native vegetation, usually adversely affecting the regeneration and
survival of native flora and fauna (Carr ez al. 1992). Agricultural weeds are problems in
farming situations, and many of these are proclaimed noxious weeds. While some pest
plants are capable of invading undisturbed vegetation (Carr 1993), disturbance generally
plays a significant role in weed invasion (Fox and Fox 1986, Hobbs 1991).

Construction of the proposed pipeline would result in significant soil disturbance and
provide an opportunity for weeds to colonise. The potential for weed invasion is largely a
function of the availability of weed propagules (seeds, fragments). Construction activities
in remote forest areas where sources of weed propagules are equally remote are generally
less problematic. Disturbance of the interface between weedy sites such as pastures or
roadsides and native vegetation is, however, a threat to native vegetation. Once weeds
become established their spread into surrounding vegetation after natural disturbances (eg
fire) is more likely. However, much of the increase in weed levels is likely to be confined
to the easement, at least in the short term.

Environmental weed invasion is an important issue, but it is noted that weeds already
dominate the understoreys of forest and woodland vegetation in many areas, particularly on
private land. This pre-existing high level of weed cover is related to the small size of many
vegetation remnants and their management history (primarily in terms of grazing). Weed
invasion is not a major management issue in such areas, although care should be taken not
to exacerbate weed problems. There are, however, many large areas of forest with intact
understorey vegetation. These areas may undergo weed invasion unless measures are taken
to minimise disturbance and control outbreaks.

Substantial effort may be required to minimise the spread of weeds into native vegetation.
On the Monaro Plains, soil disturbance is a major cause of native grassland loss. Options
for amelioration in native grassland are limited and to some extent experimental. These
include restricting traffic between weedy and largely native sites, burning weedy sites
adjacent to native vegetation to reduce the abundance of weed seed prior to disturbance,
harvesting the vegetation and surface soil intact and re-laying it as a 'turf' after
construction, and revegetation with the dominant indigenous grasses present before
disturbance (eg Kangaroo Grass Themeda triandra, Common Tussock-grass Poa
labillardieri, Grey Tussock-grass Poa sieberiana etc). Most of these options are expensive.
Furthermore, virtually all these remnants are on private land where landowners may prefer
revegetation with introduced pasture, although such actions must be consistent with any
vegetation management plan associated with the planning guidelines for native vegetation
protection and management (SEPP 46).

Within native vegetation, away from edges, there is little opportunity for weed colonisation
unless weed propagules are brought in. Indigenous plants will otherwise establish on
disturbed sites; indeed disturbed but weed-free sites frequently provide valuable habitat
diversity, especially for species requiring open conditions, such as many orchid species.
The pipeline easement may thus have environmental benefits under certain circumstances.
Importation of weed-infested soil on machinery and equipment is a major means of weed
introduction in these situations. Accordingly it is appropriate to wash down vehicles and
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machinery, at designated points, before entering sensitive areas as part of an overall

program of managing pest plants.

Besides direct soil disturbance, altered drainage can stimulate weed invasion. Native
vegetation adjacent to the pipeline easement should not receive increased runoff.

There are several hundred weed species known to establish in native vegetation (Carr ef al.
1992). Weed species of most concern include:

Pampas Grass
English Broom
Cape Ivy

Dolichos Pea
African Love-grass
Cape Broom
English Ivy
One-leaf Cape Tulip
St Johns Wort
Bridal Creeper
Serrated Tussock
Kikuyu

Monterey Pine
Wandering Jew
Blue Periwinkle
Willow

Cortaderia selloana
Cytisus scoparius
Delairea odorata
Dipogon lignosus
Eragrostis curvula
Genista monspessulana
Hedera helix

Homeria flaccida
Hypericum perforatum
Myrsiphyllum asparagoides
Nassella trichotoma
Pennisetum clandestinum
Pinus radiata
Tradescantia albiflora
Vinca major.

Salix spp.

Other weeds of concern may be identified in consultation with relevant land management

agencies.

Monitoring and management of pest plants is integral to sound land management. Pre-
construction monitoring is essential to obtain information on pre-existing weed levels,
otherwise rehabilitation standards cannot be defined. It need not be a requirement to

restore native vegetation on a site that was already weedy. Post-construction monitoring is
essential in order to control outbreaks and meet rehabilitation standards. The overall aim
should be to minimise weed invasion wherever possible. It is impracticable to completely
prevent weed invasion, however, and some increase in weed levels, at least along the
easement itself, is considered to be inevitable, as it is when any road or easement is
constructed through native vegetation.

Regulatory Requirements.
At least two areas in New South Wales are designated as control zones for specific weeds:

o south of Cooma around Rock Flat (KP 375-385) - Serrated Tussock Nassella
trichotoma

o Michelago south to Chakola (KP 410-455) - African Love-grass Eragrostis
curvula.

In these control areas, vehicles are required to be washed down before leaving the Shire of
Cooma. This technique may control the broad geographic spread of weeds but is unlikely
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to be effective in controlling weed invasion of particular sites disturbed during pipeline
construction. '

Amelioration Guidelines:
. Designate weed control areas, in consultation with relevant land management

agencies and landowners. Prevent or minimise weed invasion within these
defined sensitive areas.

. Mark the easement boundary within designated weed control areas to prevent
entry of vehicles and personnel during construction works.
. Prevent the importation of soil into designated weed control areas from

outside, and wash down vehicles and machinery before entering such areas, at
designated points.

. Monitor weeds in weed control areas before and after pipeline construction (for
two years after completion of works, due to the possible need for follow-up
control). Monitoring should take place in spring and summer and should be
conducted by an experienced field botanist.

. Manage weeds in designated control areas after pipeline construction (for two
years after completion of works, due to the possible need for follow-up
control). Management should take place in spring and summer, with works
undertaken by trained works crews. It is necessary that weed outbreaks are
controlled prior to seed production. The aim should be to return weed levels
to the pre-existing levels, as determined by pre-construction monitoring.

. Avoid placing the pipeline in native vegetation wherever possible in order to
prevent weed problems.

. Minimise physical disturbance of soils and vegetation within native vegetation
generally.

. Minimise alterations in drainage within native vegetation generally.

o Follow existing regulatory guidelines on pest plant control (see above).

. Revegetate areas of native vegetation disturbed by pipeline construction with
locally indigenous species (utilising natural regeneration as much as possible).

J All stream crossings should also be as narrow as practicable and where Soft

Tree-ferns Dicksonia antarctica are present, they should be harvested,
stockpiled and replanted after construction.

Cinnamon Fungus

Cinnamon Fungus Phytophthora cinnamoni is a primary cause of dieback in the coastal
forests of Victoria and New South Wales. It a soil-borne fungal pathogen that has probably
been introduced to Australia since European settlement, and is readily spread by infested
soil adhering to vehicles. Many native plant species are susceptible, including a large
number of trees. It is considered to be a major threat to native vegetation. The fungus is
rarely found in cooler mountain forests, and even if accidentally introduced into these
locations, is unlikely to cause problems (Marks and Smith 1991).

Cinnamon Fungus is likely to occur intermittently along the pipeline corridor, in both
Victoria and New South Wales. The disease is particularly prevalent in lowland East
Gippsland. However only one specific infested site is currently known: between Nowa
Nowa and Orbost (KP 129) - site 802/08 in the East Gippsland Area Proposed Management
Plan (DCNR 1995). Other dieback sites possibly carrying Cinnamon Fungus are likely to
be known by land management agencies.
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Construction and maintenance of the proposed pipeline has the potential to accelerate the
spread of Cinnamon Fungus. This is regarded as a potentially major impact, although one
which could be minimised or prevented using appropriate operational procedures. Due to
the ability of this disease to spread by water-borne spores carried in runoff, the impact of
the pipeline construction could extend considerable distances from the initial point of
establishment.

In order to minimise this potential impact, the distribution of the disease requires survey.
Soil tests can be undertaken in the warmer seasons when the fungus is active.

Cinnamon Fungus is readily spread by infested soil adhering to vehicles. Land hygiene
measures can be applied to minimise spread into new uninfected areas once identified.
These involve washing down, at designated sites that cannot lead to further infection,
vehicles, machinery and plant before leaving known infested areas, as well as the safe
disposal of infested soil.

However it is not considered practicable to apply land hygiene measures in areas with
existing tracks carrying vehicular traffic including fire fighting and management vehicles,
as vehicles are likely to disperse the pathogen in the long run. Most of the pipeline route is
accordingly unsuitable for the application of hygiene measures. It is noted that no
government agency is currently applying or proposing to apply land hygiene measures in
the vicinity of the pipeline corridor. Furthermore it would be pointless to implement
measures without the co-operation of all relevant agencies.

Amelioration Guidelines:

o Designate Cinnamon Fungus control areas, in consultation with relevant land
management agencies. Prevent or minimise the spread of infection within
these defined sensitive areas.

o Develop and apply land hygiene practices (see above), in consultation with
relevant land management agencies, in any such designated areas. It not clear
at this stage whether land hygiene measures can be effectively applied to any
area (for reasons outlined above).

Fire

Fire is an important ecological factor in many of the native vegetation types along the
pipeline route. Fire is a natural component of ecosystems in south east Australia, but fire
can also be damaging if the nature of the fire regime changes: it becomes too frequent or, in
some instances, too infrequent, or more or less intense.

For the pipeline to have any impact on the fire regimes in the vegetation through which it
passes, it would have to cause a change in fire regime. This seems unlikely, as the pipeline
is not expected to be a source of fires during operation, nor is it creating new access (and
therefore people who may start fires) to previously inaccessible areas. The pipeline
easement may play a minor role as a firebreak, but this will be a similar level of effect to
the many existing roads, tracks or easements that are close to the route.

The main period where fire hazard could be increased is during construction. Construction
teams should be trained in fire safety and all vehicles and heavy equipment should carry
appropriate fire fighting equipment.
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Impacts of Disturbance on Fauna

Noise

Most animals are highly tolerant of noise, as long as it is not associated with actual danger.
They habituate rapidly to noise sources, especially where the noise is relatively constant.
The temporal pattern of noise is as important as its volume. Animals seem to habituate
readily to continuous noise; whereas sounds with a sharp onset time elicit an escape
response, birds are able to adjust to slow onset times (Boudreau 1968, Brough 1968). Thus
the noise from engines is less disruptive than the noise from blasting.

While an animal's first reaction to a new noise is initially one of fear and avoidance, it will
generally learn to ignore the noise if other sensory systems (eg visual, chemical) are not
stimulated. The time required to habituate completely varies with the species but is related
to the time interval between each exposure to a certain noise and the animals' previous
behaviour. Most studies which have examined the effectiveness of acoustical scaring
devices on birds have concluded that birds habituate to sounds unless they are accompanied
by some other aversive stimulus.

Lighting

Very little is known about the effects of artificial lighting on wildlife. It is likely to have
little effect on most birds and mammals, as they generally have good night vision and
perceive little difference between night and day. However in desert habitats strong light at
night is known to elicit a predator avoidance response and curtail the movement of
nocturnal mammals.

Above-ground Structures

The Eastern Gas Pipeline requires the construction of a number of above-ground structures to
assist in its successful operation. These vary in size from the small Meter Stations and Sales
Taps to the larger Compressor Stations. At the level of capacity expected at the
commencement of operation of the pipeline there are plans for only one compressor station at
Longford. However, as capacity in the pipeline is used up there will be a necessity for the
construction of compressor stations at Cann River and near Michelago. These are considered
in the Table below in addition to all the other above ground structures required for the
pipeline’s operation. Because they are permanent structures it is essential that they be
located on land already cleared of any native vegetation as there is no potential for
regeneration. The above ground structures are listed below.
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Station Station Type km from Notes
Number Longford
1 Longford Compressor | 0 Cleared Land
Station
2 Stratford Sales Tap 26 Cleared Land
3 Paynesville/Bairnsdale | 63 Cleared Land
Sales Tap
4 Bruthen Sales Tap 94 Cleared Land
5 Lakes Entrance, Nowa | 117 Cleared Land
Nowa Sales Tap
6 Orbost Sales Tap 156 Cleared Land
7 190 Easement
8 Cann River 234 Private Land, no
Compression Station identifiable constraints
9 Bombala Sales Tap 312 Farmland
10 Nimmitabel Sales Tap | 360 Rare plants along
roadside but otherwise
cleared land
153! Cooma Sales Tap 392 Good quality tussock

grassland on hill,
move 0.5 km north.

12 Michelago 450 Cleared land, further
Compressor Station & investigation before
Bredbo Sales Tap determine exact site.

13 Bungendore, 502 Cleared Land
Braidwood,

Queanbeyan and
Canberra Sales Tap

14 South Nowra Sales 636 Forest
Tap
15 North Nowra Sales 643 Cleared Land
Tap
16 Berry Sales Tap 655 Cleared Land
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17 Gerringong Sales Tap | 664 Cleared Land

18 Kiama, Jamberro Sales | 673 Cleared Land
Tap

19 Albion Park, 683 Cleared Land
Tallawarra Sales Tap

20 Meter Station 694 Cleared Land

21 Port Kembla 701 Cleared Land

Wollongong sales Tap

22 Wilton 731 Cleared Land

Significant Species

Significant Flora

Significant flora can be affected by pipeline construction where they are directly lost
through clearing or excavation, or where they are affected by indirect effects such as weed
invasion, soil erosion or altered light or microclimatic conditions.

As significant plants are usually highly localised, avoidance of direct impacts by minor
changes to the pipeline route will often be feasible. In some cases, plants not affected by
the actual pipeline trench but which are within the 20 m construction easement will be able
to be conserved by excluding machinery from an area around the site at which they occur.

Amelioration of indirect effects is best achieved through good design, construction and
easement management, as discussed in previous sections.

Few rare plants can be propagated successfully or relocated to other sites; attempts to do so
should only be made when no other options are available.

Site-specific recommendations for ameliorating impacts on significant flora are made later
in this chapter.

Significant Fauna

Although a large number of significant fauna species have been recorded in the study
corridor, only a few may be significantly affected by the pipeline. This section divides the
significant species into "guilds" (groups of species with similar ecological requirements)
and discusses potential impacts on these guilds. Appendix 2 contains species-specific
discussions.

Critical Weight Range Mammals
The critical weight range (CWR) mammals are a group of small to medium-sized mammals

that are highly prone to extinction. It is believed that the key factor with CWR species is
predation by introduced predators, especially the fox. Introduced predators may
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preferentially move along cleared corridors when hunting and native fauna may be more
prone to predation when moving away from dense cover. Thus, where the pipeline
easement creates a new clearing within unroaded forest, CWR species may be affected.
Where the easement follows existing cleared areas, no significant effect is expected.

Arboreal Mammals

Most species of arboreal mammals would be able to cross the easement, either by walking
or gliding. As for CWR species, this may expose them to predators. Thus, where the
pipeline easement creates a new clearing within unroaded forest, arboreal mammals may be
affected locally, but where the easement follows existing cleared areas, no significant effect
is expected. Removal of mature trees with hollows would also affect arboreal mammals
and should be minimised.

Bats

As flying species, bats should not be significantly affected by the pipeline, although there
may be local changes to foraging patterns where new areas are cleared. No known roosting
or maternity caves are directly affected by the proposed pipeline.

Small Terrestrial Mammals

As ground-dwelling species, small terrestrial mammals may find the pipeline a barrier to
movement. This is likely to be a local effect, and enough individuals would be able to
cross to prevent isolation of populations. The retention of the ground flora on the easement
and the provision of narrowed or connected areas will minimise barrier effects.

Aquatic Mammals

Aquatic mammals could be affected by the pipeline if stream crossings resulted in major
impacts on streams. Amelioration measures for stream crossings are dealt with in the
Stream Ecology section.

Waterbirds

The pipeline is not expected to affect the habitat values of any major wetland and does not
affect any breeding colonies of waterbirds, so impacts on this guild are minimal.

Raptors

Raptors are highly aerial birds and are not likely to be affected by the pipeline. Any raptor
nest trees should be identified and avoided during construction.

Parrots

As hollow-nesting species, parrots could be affected where hollow-bearing trees are
removed. The loss of feed trees (eg Allocasuarina for Glossy Black Cockatoos) could also
affect them. Both these impacts will be minimal where the pipeline follows existing cleared
areas and easements; they should be minimised elsewhere by careful pipeline location.

Owls

Owils are not expected to be affected by the pipeline, but minimising the removal of mature
trees (in which they may nest and roost) will reduce any impacts.
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Passerines

The passerines (small "bush” birds) includes a number of significant species that occur
along the pipeline route which are sedentary and susceptible to local habitat loss or
fragmentation (eg Striated Fieldwren, Eastern Bristlebird, Olive Whistler). In areas
containing habitat for these species, it will be important to ensure that vegetation removal is
minimised or avoided.

Repriles

As mostly ground-dwelling species, small reptiles may find the pipeline a barrier to
movement. This is likely to be a local effect, and enough individuals would be able to
cross to prevent isolation of populations. The retention of the ground flora on the easement
and the provision of narrowed or connected areas will minimise barrier effects. Larger
reptiles should not be affected.

Frogs

The pipeline is not expected to affect the habitat values of any major wetland and
populations of frogs in such areas should not be impacted. However, frogs utilise many
other areas, including small wetlands (which could be identified), temporary pools and even
damp litter. The pipeline route largely avoids identifiable wetlands of any size, but minor
deviations within the easement may be required to minimise impacts on very small sites.

Species listed under International Treaties

The following species recorded within or adjacent to the study area are listed under the
Japan-Australia Migratory Birds Agreement (JAMBA): Short-tailed Shearwater, Great
Egret, Cattle Egret, and White-winged Black Tern. Species listed under the China-
Australia Migratory Birds Agreement (CAMBA) recorded within or adjacent to the study
area are: Great Egret, Cattle Egret, Glossy Ibis and White-bellied Sea-Eagle.

Although the study area may provide habitat for small numbers of these species during part
of the year, it is marginal to their conservation in Victoria or New South Wales. The
pipeline will not negatively impact on these species or violate Australia's treaty obligations.

Species listed under the Flora and Fauna Guarantee Act

One of the plant species (Purple Diuris Diurus punctata), two vegetation communities
(Forest Red Gum Grassy Woodland and Central Gippsland Plains Grassland) and ten of the
fauna species recorded in Victoria (Spot-tailed Quoll, Brush-tailed Phascogale, Long-footed
Potoroo, Eastern Horseshoe Bat, Great Egret, White-bellied Sea-Eagle, Glossy Black
Cockatoo, Swift Parrot, Turquoise Parrot, and Giant Burrowing Frog) are listed in Victoria
under the Flora and Fauna Guarantee (FFG) Act 1988.

Special Management Areas (Saxon ef al. 1994) have been defined for the protection of the
Long Footed Potoroo in Victoria. These overlap the Special Protection and Special
Management Zones defined for this species by CNR (1995). Between KP 178 - 188.5 the
pipeline corridor passes near or close to some of these areas and enters a Core Area
(Saxon et al. 1994) or Special Protection Zone (CNR 1995) between KP 181.7 - 187.5.
This latter area includes the Bellbird Creek site of significance. In these areas the pipeline
route follows existing SEC easement which is cleared except for riparian areas which are
important wildlife corridors linking the two forest sections.
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One relevant threatening process is also listed under the FFG Act; it relates to streams and
is dealt with in the Stream Ecology section. The FFG Act aims to conserve flora and fauna
at the state level. The pipeline is not expected to have significant impacts on any of the
listed species or communities and thus would not affect their conservation status.

If any plants of Purple Diuris are to be removed by construction, a permit to take may be
required under the FFG Act.

Schedule 13 of the National Parks and Wildlife Act

Twenty eight of the vascular plant species listed under Schedule 13 of the New South Wales
National Parks and Wildlife Act were recorded along the proposed pipeline route. These
species and the section of pipeline from which they were recorded are listed in Table 7.

Table 7. The distribution of vascular plants listed in Schedule 13 of the National
Parks and Wildlife Act (1974) along the proposed pipeline route. Route
segment abbreviations are as follows: Monaro Plains (MP), Mountain
Valleys (MV), Hoskinstown-Nerriga Hills (HNH), Morton Plateau (Mor),
Illawarra Coast (IC) and Wilton Tableland (WT).

Spec. Species MP | MV | HNH | Mor IC WT
No.

112 Actinotus helianthi +
7 Adiantum aethiopicum + + + +
9 Adiantum formosum +

10 Adiantum hispidulum +

3964 Boronia floribunda +
3966 Boronia ledifolia +
3971 Boronia parviflora +

3978 Boronia subulifolia -+

835 Casuarina cunninghamiana ssp. cun. + + +
1004 Caustis flexuosa + + +
1005 Caustis pentandra -+
1008 Caustis recurvata +
3989 Crowea exalata +

959 Cyathea australis s.1. + +
961 Cyathea leichhardtiana s.1. +

2763 Cymbidium suave + -+

1163 Davallia pyxidata +

2769 Dendrobium linguiforme +

1173 Dicksonia antarctica +

3991 Eriostemon australasius ssp. aust. +
4002 Eriostemon scaber +

2830 Liparis reflexa -+

205 Livistona australis + +
3694 Lomatia silaifolia -+
2107 Lycopodium deuterodensum - +
3737 Persoonia pinifolia +
1303 Sprengelia incarnata +

A number of these species (eg Caustis flexuosa) are common along the proposed pipeline
route and the destruction of many individuals is unavoidable. Large, less common species,
such as Livistona australis, should generally be easily avoided. The New South Wales
National Parks and Wildlife Service should be informed of the presence of these species
before construction begins and a permit sought to allow the indirect taking of these species.
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The Environmental Planning and Assessment (EPA) Act

The NSW Environmental Planning and Assessment (EPA) Act 1979 requires that a Fauna
Impact Statement must be prepared if it is demonstrated that "a development or activity is
likely to significantly affect the environment of endangered fauna.” A number of Schedule
12 species are known to occur or may potentially occur along the pipeline route and an FIS
will need to be prepared. However, further survey work is required as some of the species
are only active in warmer weather or will require specific focussed surveys. The FIS will be
produced after the Spring surveys. A 30 day public comment period is required; this will
occur during the EIS/EES public display period, allowing final review of both documents
together.

Table 5 lists the Schedule 12 species known from the route corridor (those associated with
the coastal or marine environment are not considered as the route will not impact upon
them). Some species such as the Regent Honeyeater, Pink Robin and Swift Parrot are
vagrants within the area. Bats and most of the other listed bird species (Square-tailed Kite,
Turquoise Parrot, Ground Parrot, Powerful Owl and Sooty Owl) are mobile species which
range widely. Consequently, neither of these groups will probably be affected by the
proposed development.

The species which are likely to be impacted upon are those associated with specific habitats,
are sedentary or have reproductive or other requirements that may be impacted upon by the
removal of vegetation and subsequent earthworks associated with the laying of the pipeline.
Each of these factors will be considered for the Schedule 12 species listed below:

Spot-tailed Quoll Dasyurus maculata

Yellow-bellied Glider
Glossy Black Cockatoo
Striated Fieldwren
Eastern Bristlebird
Striated Fieldwren
Olive Whistler

Striped Legless Lizard
Heath Monitor
Broad-headed Snake
Little Whip Snake
Growling Grass Frog
Giant Burrowing Frog
Red Crowned Toadlet

Petaurus australis
Calyptorhynchus lathami
Calamanthus fuliginosus
Dasyornis brachypterus
Calamanthus fuliginosus
Pachycephala olivacea
Delma impar

Varanus rosenbergi
Hoplocephalus bungeroides
Suta flagellum

Litoria raniformis
Heleioporus australiacus
Pseudophryne australis

1. "the extent of modification or removal of habitat, in relation to the same habitat

type in the locality”

It is the objective of BHPP to minimise damage to native vegetation. The proposed route
has been selected and may be modified to take into account the sensitive nature of certain
habitats. The majority of the route will traverse land that has been previously cleared of
native vegetation (Figure 1). In naturally vegetated areas the pipeline will primarily follow
existing easements. The only areas in New South Wales that will have a significant amount
of vegetation removed are the Shoalhaven crossing and Saddleback Mountain.
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2. "the sensitivity of the species of fauna to removal or modification of its habitat"

All Schedule 12 species considered here are either forest or native grassland dependant
species that require areas of native vegetation that are of suitable size to maintain viable
populations (personal observations). Such vegetation may also be necessary as dispersal
corridors that link areas of core habitat where populations of animals reside.

The Spot-tailed Quoll is rarely detected in fauna surveys (QEM 1994, Tanton 1994, Smith
etal. 1994). In the Illawarra/Shoalhaven the species is associated with closed forests along
the escarpment (Daly and Murphy 1995). The Spot-tailed Quoll can forage over cleared
land in areas adjacent to riparian vegetation and or contiguous bush (Daly, personal
observations).

The population of Koalas has been severely reduced during this century. The species was
previously known from several areas in the Shoalhaven such as west Cambewarra,
Kangaroo Valley and behind Seven Mile Beach National Park (B. Wilson pers. comm.,
Robinson 1987). Shooting in the earlier part of this century, the 1968 wild-fire and habitat
removal appear to be the main reasons for the reduced population of Koalas in the
Shoalhaven City (pers. obs.).

The Yellow-Bellied Glider is a forest dependant species and removal or modification of its
forest habitat may lead to local extinction (Goldingay and Kavanagh 1991). This may also
apply to vegetated areas that may provide a corridor linking areas of preferred habitat
(Goldingay 1994).

The response of the Glossy-Black Cockatoo to habitat disturbance/removal has not been
documented. The Glossy-Black Cockatoo has a very large home range (Daly personal
observations). The animals located at north Nowra were observed feeding on casuarinas.
In the Shoalhaven this species feeds on the seeds of the Black She-oak (4llocasuarina
lirtoralis) (Daly, personal observations). The study site at north Nowra has a large number
of Black She-oaks.

The Striated Fieldwren and Eastern Bristlebird are species that are highly associated with
heath/woodland ecotone (Bramwell er al. 1992, personal observations). Both species have
had recent declines in their former range. Habitat removal is one possible cause for this
decline but other factors appear to be affecting these species as they have disappeared from
areas where their preferred habitat is intact (Morris ef al. 1981).

The Olive Whistler in New South Wales is a species which occurs in montane areas in a
variety of habitat types from Northofagus forest to stunted snow gum E. pauciflora forest
which has a dense understorey (pers. obs.). The Olive Whistler will use logged areas but
the retention of areas of unlogged moist forest which has a dense understorey may be
important to its survival (QEM 1994).

The Striped Legless Lizard requires a continuous cover of perennial grasses and uses
surface rocks and underground burrows for shelter. Bare ground may result in a decline in
activity and temporary habitat fragmentation. In the A.C.T. soil disturbance resulting from
ploughing is believed to cause population fragmentation and extinction (Dorrough 1995),
while rock removal may lead to localised population decline (Cogger ez. al. 1993).

The Heath Monitor is a species which utilises termitaria (usually Nasuititermes spp.) as
oviposition sites (Ehmann ez al. 1991, Green and King 1993). Juvenile animals spend most
of their time in trees while adults utilise burrows as refuge sites (Green and King 1992).
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Like most animal species Heath Monitors require several components of habitat for
survival.

The Broad-headed Snake is restricted to north-facing sandstone escarpments in the Sydney
Sandstone area which are topped by woodland. Individuals shelter under flat slabs of tight
fitting sandstone and prefer those that are devoid of organic debris. This species will be
sensitive to further damage to this habitat.

The habitat requirements of the Little Whip Snake are poorly documented. The species
appears to need rock outcrops and fallen timber for daylight shelter. Removal or
disturbance to these habitat features may result in localised extinction and/or population
decline.

Disturbance to wetland areas and riparian vegetation may impact on local populations of the
Growling Grass Frog. This species is believed to be in decline (Sadlier, 1994), possibly
due to habitat disturbance.

No studies have been done on the sensitivity of the Giant Burrowing Frog to habitat
disturbance but no animals have been found in pasture or cleared land which indicates that
this is a forest dependant species (Daly in press; Gillespie 1990). Cogger (1995) states that
the Giant Burrowing Frog has been extirpated from all urban areas and from much of the
remnant native bushland remaining in the Sydney region.

The Red-crowned Toadlet would be sensitive to habitat removal as they are slow moving,
nocturnal animals that could not escape an area when it was being developed (personal
observations).

3. "the time required to regenerate critical habitat, namely, the whole or any part of the
habitat which is essential for the survival of that species of fauna”

Only a small area of bushland that will be removed for the laying of the gas pipeline will be
regenerated. The habitat removed for the easement will be kept clear of vegetation as
required for maintenance.

The time to regenerate habitat that is suitable for the species of fauna considered here to use
as a habitat corridor may be as little as 10-15 years (Goldingay 1994, personal
observations). The time to regenerate gums that are suitable for Yellow-bellied Gliders to
sap feed may be in the order of 30 years (Daly, personal observations).

We are unaware of any studies that indicate time taken for Striated Fieldwrens and Eastern
Bristlebirds to recolonise an area after habitat has been removed. However, studies on
Bristlebirds and fire indicate that they can recolonise an area which has been burnt after one
year (Jordon 1984). In logging areas Olive Whistlers may be catered for by retaining
unlogged reserves (QEM 1994).

Regeneration of suitable habitat for the Striped Legless Lizard may be rapid (<5 years)
(Dorrough, personal observations), but recolonisation of this habitat may be slow due to
slow rates of population increase a nd barriers to movement.

We are unaware of any quantitative study of the time taken for termites to construct a
termitaria which is of suitable size for a Heath Monitor to utilise as a oviposition site.
Likewise, we are also unaware of any studies of how long it would take for suitable rock
crevices for Broad-headed Snakes to re-form after disturbance.
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The time required for the regeneration of critical habitat for the Little Whip Snake or the
Growling Grass Frog is unknown.

There is one site in Sydney where Red-crowned Toadlets colonised an area which had been
modified by humans (Daly personal observations). The cut rock associated with drainage
culverts in this area suggest that disturbance occurred some forty years previously, however
we do not know how extensive the original impact was.

4. "the effect on the ability of the fauna population to recover, including interactions
between the subject land and adjacent habitat that may influence the population beyond the
area proposed for development or activities"

Populations of fauna that will be impacted on by the proposed development will only be
able to recover if their requisite habitat is maintained either side of the pipeline route. In
areas such as Morton National Park, State Forests and Sydney Water there is a conscious
effort as part of the management of these areas to maintain habitat by a variety of
management methods. Outside these areas the responsibility of habitat management relies
on the appropriate zoning of significant habitat by Local Government. The three local
government areas considered here as having habitat which is significant for endangered
fauna are the Kiama, Shoalhaven and Wollongong Municipalities.

In the Kiama Shire environmentally sensitive areas have been mapped and zoned
accordingly in a recent Local Environmental Plan (LEP) (1995). The situation in the
Shoalhaven is quite different. Although a series of reports have documented the
significance of habitat adjacent to the Shoalhaven River there has been no zoning to
adequately protect such areas in the recent LEP (Daly 1994a,b; LSCMC 1994). The status
of the Shoalhaven LEP is currently under review. In the Wollongong Shire there has been
an effort in recent years to incorporate escarpment lands into lands zoned as State
Recreation. This zoning aims to protect the escarpment forests. BHP has been a significant
contributor to this process.

5. "any proposal to ameliorate the impact"
This EIS/EES sets out the proposals to ameliorate the impacts of the pipeline.

6. "whether the land is currently being assessed for wilderness by the Director of
National Parks and Wildlife under the Wilderness Act 1987"

Portions of the subject land are existing wilderness and portions are being considered fro
wilderness (NPWS 1993). The portion of Morton National Park north of the Braidwood
Road between freehold land of Sassafras and Bulee Gap and between Sassafras and west of
Tianjara Falls is existing wilderness (NPWS 1993). The amended proposed pipeline route
will be under Braidwood (Turpentine) Road for these sections and hence shall not cross a
dedicated wilderness area. To the east of Tianjara Falls the proposed pipeline will deviate
from the road alignment and cross an area which is currently being assessed for wilderness.

7. "any adverse effect on the survival of that species of endangered fauna or populations of
that fauna".

The present route will remove rainforest and tall eucalypt forest on Saddleback Mountain.
These habitats are utilised by Spot-tailed Quolls (pers. obs.).
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On the northern and southern side of the Shoalhaven River, Yellow-bellied Gliders will be
affected because feed trees will be removed during the laying of the pipe. Den trees may
also be removed during this process. The population of Yellow-bellied Gliders detected at
Wilton will not be affected by this proposed development because the route of the pipeline
will not remove trees within that area.

The Koala has been found close to Bulee Gap and Sassafras but the proposed route will
only have minimal impact on this species if the option is taken to place the alignment of the
pipeline under the existing roadway.

On the northern side of the Shoalhaven River the proposed route will remove Black She-
oaks. This will impact upon Glossy Black Cockatoos because some of these trees are
utilised by these cockatoos as food.

The Striated Fieldwren and Olive Whistler were detected in the Tianjara Falls area of
Morton National Park. If the pipeline takes the existing road easement as the route of the
pipeline then these species will not be directly impacted upon by the removal of habitat.

The Heath Monitor was detected at Bulee Gap and has previously been found close to
Tianjara Falls (AM record). It can be assumed that most of the area which the pipeline
traverses in the Morton Plateau is potential Heath Monitor habitat. Unless the pipeline is
placed under the existing road then it can be assumed that the development will impact on
individual monitors directly and indirectly be the removal of nesting sites (termitaria).
Although no Heath Monitors were detected in Sydney Water, based on habitat preference
and distribution, it can be assumed that this area is inhabited by this species. If the existing
AGL gas pipeline was upgraded so that no additional bushland was removed then there
would be no effect on the survival of this species in this area.

The pipeline will result in soil disturbance, disturbance to surface rocks and removal of
native grassland, creating bare ground. These actions will cause the temporary loss of
habitat and hence fragmentation of populations of the Striped Legless Lizard.

Bulee Gap, Tianjara Falls and the area adjacent to the Shoalhaven River are areas crossed
by the proposed route that support Broad-headed Snake habitat. The construction of the
proposed pipeline will remove habitat in these areas and directly and negatively affect
individuals living on the route. The pipeline is unlikely to be a barrier to movement
between populations as this is a large, mobile species.

Only one Little Whip Snake was detected in this survey and the size of the population is
unknown. The pipeline may disturb or remove surface rocks, rock outcrops and fallen
timber. This may cause the decline of local populations.

Disturbance to wetland areas within the range of the Growling Grass Frogs may result in
the direct removal of individuals of this species or in decline of local populations through
habitat removal.

The Giant Burrowing Frog was detected at one site in Sydney Water, however it is known
from Morton National Park and the Nowra area (Daly, personal observations). The
proposed development may impact upon Burrowing Frogs in Sydney Water by directly
removing habitat and/or frogs.
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Recommendations

1. The following species of vertebrates listed on Schedule 12 are likely to be affected by
the proposed route of the pipeline: Yellow-bellied Glider, Eastern Bristlebird, Striated
Fieldwren, Glossy Black Cockatoo, Striped Legless Lizard, Heath Monitor, Giant
Burrowing Frog and Red-crowned Toadlet. A Fauna Impact Statement will be required to
ascertain if any of the above species will be "taken" by the clearing and associated
earthworks of the pipeline.

2. That BHPP realign the proposed pipeline route east of Tianjara Falls so that it does not
cross the area that is currently being assessed for wilderness.

3. BHPP should liaise with AGL so that the existing gas pipeline that traverses Sydney
Water (Wilton section and the northern Illawarra) and the Illawarra escarpment is upgraded
and both companies share the utility. If such an arrangement can be agreed then the impact
on fauna in this section of the pipeline route would be minimised. If such an agreement
could be reached then it is possible that the Giant Burrowing Frog and the Red-crowned
Toadlet would not be impacted upon.

SEPP 44 Koala Habitat

The Koala has lost such a significant amount of its habitat in NSW that in 1995 a separate
State Environmental Planning Policy (SEPP) was introduced to aid the conservation of the
species. The aim of this policy is for Local Government to identify "Core Koala Habitat"
and to encourage these areas to be included in environment protection zones (Department of
Planning Circular No. B35).

Pivotal to this provision is the definition of "Core Koala Habitat". SEPP 44 defines this as
an area of land with a resident population of Koalas, evidenced by attributes such as
breeding females (that is females with young) and recent sightings, and historical records of
a population. This is distinct from "Potential Koala Habitat" which describes areas of
native vegetation where the tree species types listed in Schedule 2 (of SEPP 44) constitute at
least 15% of the total number of trees in the upper or lower strata of the tree component.

SEPP 44 lists the Local Governments within NSW in which the Policy is applicable. In the
northern section of the proposed pipeline the following Local Governments are involved:
Shellharbour, Shoalhaven and Wollongong.

The stated Local Governments are required to produce a "Plan of Management”. This plan
can be for a part of or the whole of the Local Government area. The guidelines for such a

plan which covers the entire local Government area must be developed in consultation with
the Director-General of the National Parks and Wildlife Service. A plan of management

that has been prepared by a single person has no effect unless approved by the Director and
the council.

The proposed pipeline route covers such a small linear strip of each Local Government area
that it would be inappropriate to attempt to provide a plan of management for each of the
above areas. What is necessary is an examination of the areas that are considered core and
potential Koala habitat, and to address the current proposed development in respect to its
impact on these areas. Such an examination will be beneficial for the above Local
Governments in the process of formulating their Plan of Management because it is intended
to provide standard parameters that may be adopted in the Plan.
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One site (Sassafras High Forest, KP 589-593) in Spread III was identified as a site of
biological significance for koalas. The route has been altered to preserve mature trees in
this area. The resultant impact on koalas would be minimal.

Corridor Maintenance

After pipeline construction it is important to regenerate vegetation cover as soon as possible

to avoid adverse effects such as large scale erosion and weed invasion. All existing pest
quarantine procedures should be adhered to. Options for corridor rehabilitation and
ongoing maintenance largely depend on the surrounding environment and management

recommendations for the range of natural habitats traversed by the corridor are presented in

Table 8. A specific management plan should be prepared where sites of biological
significance are to be disturbed.

Table 8. Post construction and operational easement management
recommendations for different habitat types.

Habitat Type

Post Construction

Operational Management

Existing Easement
(through native vegetation)

Ensure rapid recovery of locally
indigenous ground cover (even in areas
where this is currently absent).

Where possible, taper the easement
edges using local shrubs and small
trees.

Negotiate a management agreement
with other easement users.

Minimise use of herbicides.

Monitor for weed outbreaks regularly
and attempt to control weeds before
they set seed.

Slash vegetation as required.
Minimise vehicle traffic.

Perform maintenance activities during
dry periods.

New Easement
(Forest, woodland or
shrubland)

Re-establish indigenous vegetation
cleared greater than three metres away
from above the actual pipeline.
Ensure rapid recovery of locally
indigenous ground cover over the
remaining 6 m width.

Monitor and control weeds.

Minimise use of herbicides.

Minimise vehicle traffic.

Perform maintenance activities during
dry periods.

Native Grassland

Re-establish the native vegetation
community as soon as possible over the
entire area disturbed.

Do not leave a maintenance track.
Control weed invasions quickly and
minimise subsequent soil disturbance.

Monitor and control weeds.
Minimise vehicle traffic.
No slashing or mowing required.

Riparian Re-establish the native vegetation Monitor and control weeds.
community as soon as possible, Minimise disturbance to regenerated
preferably over the entire area vegetation.
disturbed. No slashing or mowing required.
Where access is required across a
perennial streamn establish an
appropriate, stable crossing for a single
vehicle.

Replant tree ferns or other species
harvested from the site.
Wetland Re-establish the native vegetation Monitor and control weeds.

community as soon as possible over the
entire area disturbed.

Utilise existing access tracks rather
than creating new tracks.

Minimise disturbance to regenerated
vegetation.
No slashing or mowing required.
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POTENTIAL SITE-SPECIFIC IMPACTS

Potential Impacts on Sites of Biological Significance

The proposed pipeline has the potential to impact on areas identified as sites of biological
significance in several different ways. Options to minimise the potential short and long
term effects of these impacts are provided.

Perry River (KP 33-34)

The impact of pipeline construction on the biological values of this nationally significant
remnant of Coastal Grassy Forest would be substantial. The total area supporting this
endangered community would be reduced and this isolate would be fragmented, subject to
weed invasion and significant species would be lost. Old-growth features could also be lost
as clearing is likely to remove veteran trees and shrubs, in particular the ancient banksias
which grow here. From a conservation perspective the most appropriate form of
amelioration is to divert the proposed route to the north, utilising the existing powerline
easement and farmland. In utilising the existing easement construction should ensure the
easement 1s not expanded.

Bridle Creek (KP 95-98.5) and Stony Creek (KP 109-111.5)

The Gallery Rainforest present within Bridle Creek and riparian vegetation associated<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>