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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.

Page 4



Eastern Gas Pipeline Project - Flora, Fauna & Ecology Studies

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



Eastern Gas Pipeline Project - Flora, Fauna & Ecology Studies

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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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

Biosis Research Pty. Ltd.

Page 14



Eastern Gas Pipeline Project - Flora, Fauna & Ecology Studies

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)<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>