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APPENDIX 1 

 Flora Results 
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General Status   
*  Exotic (not native to Australia)   
c N( ) Noxious weeds and 'Control Class' as listed on the NSW Noxious Weeds Act 1993 for both the Camden 

and Campbelltown LGA's 
cd N( ) Noxious weeds and 'Control Class' as listed on the NSW Noxious Weeds Act 1993 for Camden LGA 
ct N( ) Noxious weeds and 'Control Class' as listed on the NSW Noxious Weeds Act 1993 for Campbelltown LGA 
ni Non - indigenous native species (does not naturally occur at this locality)  
Conservation Status   
CE Critically Endangered - listed under Schedule 1A of the TSC Act  
E Endangered - listed under Schedule 1 of the TSC Act  
V Vulnerable - listed under Schedule 2 of the TSC Act  
CE + Critically Endangered - listed under the EPBC Act  
E + Endangered - listed under the EBPC Act  
V + Vulnerable - listed under the EPBC Act  

 
Status Family Genus species Common Name 

* Fabaceae - Mimosoideae Acacia decurrens Black Wattle 
 Fabaceae - Mimosoideae Acacia falcata   
 Fabaceae - Mimosoideae Acacia implexa Hickory Wattle 
 Fabaceae - Mimosoideae Acacia longifolia ssp longifolia Sydney Golden Wattle 
 Fabaceae - Mimosoideae Acacia parramattensis Sydney Green Wattle 
 Fabaceae - Mimosoideae Acacia sp  
 Poaceae Agrostis sp  
 Casuarinaceae Allocasuarina littoralis Black She-oak 
 Casuarinaceae Allocasuarina torulosa Forest Oak 
 Loranthaceae Amyema sp  
* Primulaceae Anagallis arvensis Scarlet Pimpernel 
 Myrtaceae Angophora floribunda Apple 
* Apocynaceae Araujia sericifera Moth Vine 
 Poaceae Aristida ramosa Purple Wiregrass 
 Poaceae Aristida vagans Threeawn Speargrass 

c N5 Asparagaceae Asparagus asparagoides Bridal Creeper 
 Rubiaceae Asperula conferta Common Woodruff 
 Ericaceae Astroloma pinifolium Pine Heath 
 Poaceae Austrodanthonia fulva Wallaby Grass 
 Poaceae Austrodanthonia tenuior   
* Poaceae Axonopus fissifolius Narrow-leafed Carpet Grass 
* Asteraceae Bidens pilosa Cobblers Pegs 
 Poaceae Bothriochloa macra Red Grass 
 Poaceae Bothriochloa sp  
 Euphorbiaceae Breynia oblongifolia Coffee Bush 
* Poaceae Briza minor Shivery Grass 
* Poaceae Briza subaristata   
 Acanthaceae Brunoniella australis Blue Trumpet 

ct N4 Crassulaceae Bryophyllum delagoense Mother-of-millions 
 Pittosporaceae Bursaria spinosa ssp spinosa Blackthorn 
 Asteraceae Cassinia uncata Sticky Cassinia 
* Gentianaceae Centaurium erythraea Common Centaury 
 Apiaceae Centella asiatica Indian Pennywort 
 Adiantaceae Cheilanthes sieberi ssp sieberi Mulga Fern 
* Poaceae Chloris gayana Rhodes Grass 
 Poaceae Chloris truncata Windmill Grass 
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Status Family Genus species Common Name 
 Poaceae Chloris ventricosa Plump Windmill Grass 
 Asteraceae Chrysocephalum apiculatum Common Everlasting 
* Asteraceae Cirsium vulgare Spear Thistle 
* Asteraceae Conyza sp Fleabane 
ni Myrtaceae Corymbia citriodora Lemon-scented Gum 
 Myrtaceae Corymbia maculata Spotted Gum 
* Asteraceae Cotula sp  
 Asteraceae Cymbonotus lawsonianus Bears-ear 
 Poaceae Cymbopogon refractus Barbed Wire Grass 
 Poaceae Cynodon dactylon Couch 
 Cyperaceae Cyperus gracilis Slender Flat-sedge 
 Fabaceae - Faboideae Daviesia genistifolia Broom Bitter Pea 
 Fabaceae - Faboideae Daviesia ulicifolia Gorse Bitter Pea 
 Fabaceae - Faboideae Desmodium varians Slender Tick-trefoil 
 Phormiaceae Dianella revoluta ssp revoluta Blueberry Lily 
 Poaceae Dichanthium sericeum ssp sericeum Queensland Bluegrass 
 Poaceae Dichelachne crinita Longhair Plumegrass 
 Poaceae Dichelachne micrantha Shorthair Plumegrass 
 Convolvulaceae Dichondra repens Kidney Weed 
 Fabaceae - Faboideae Dillwynia sieberi   
* Poaceae Ehrharta erecta Panic Veldtgrass 
 Chenopodiaceae Einadia hastata Berry Saltbush 
 Chenopodiaceae Einadia polygonoides   
 Chenopodiaceae Einadia trigonos ssp trigonos Fishweed 
 Poaceae Eragrostis brownii Brown's Lovegrass 
* Poaceae Eragrostis curvula African Lovegrass 
* Fabaceae - Faboideae Erythrina sykesii Coral Tree 
 Myrtaceae Eucalyptus crebra Narrow-leaved Ironbark 
 Myrtaceae Eucalyptus eugenioides Thin-leaved Stringybark 
 Myrtaceae Eucalyptus fibrosa Red Ironbark 
 Myrtaceae Eucalyptus moluccana Grey Box 
 Myrtaceae Eucalyptus punctata Grey Gum 
 Myrtaceae Eucalyptus tereticornis Forest Red Gum 
* Euphorbiaceae Euphorbia peplus Petty Spurge 
 Santalaceae Exocarpos cupressiformis Cherry Ballart 
* Asteraceae Facelis retusa   
* Asteraceae Gamochaeta americana Cudweed 
 Geraniaceae Geranium homeanum  Native Geranium 
 Geraniaceae Geranium solanderi ssp solanderi Native Geranium 
 Fabaceae - Faboideae Glycine clandestina   
 Fabaceae - Faboideae Glycine microphylla Small-leaf glycine 
 Fabaceae - Faboideae Glycine tabacina   
* Apocynaceae Gomphocarpus fruticosus Narrow-leaved Cotton Bush 
 Goodeniaceae Goodenia hederacea ssp hederacea Forest Goodenia 
 Goodeniaceae Goodenia sp  
 Fabaceae - Faboideae Hardenbergia violacea Purple Coral Pea 
 Clusiaceae Hypericum gramineum Small St. John's Wort 

c N4 Clusiaceae Hypericum perforatum St. Johns Wort 
* Asteraceae Hypochaeris radicata Catsear 
 Fabaceae - Faboideae Indigofera australis Australian Indigo 
 Juncaceae Juncus usitatus  Common Rush 
c 

N4&N5 Verbenaceae Lantana camara Lantana 
 Brassicaceae Lepidium sp  
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Status Family Genus species Common Name 
 Ericaceae Leucopogon juniperinus Prickly Beard-heath 
 Linaceae Linum marginale Native Flax 
 Ericaceae - Styphelioideae Lissanthe strigosa ssp strigosa Peach Heath 
* Poaceae Lolium perenne Perennial Ryegrass 
 Lomandraceae Lomandra longifolia Spiny-headed Mat-rush 

c N4 Solanaceae Lycium ferocissimum African Boxthorn 
* Fabaceae - Faboideae Medicago minima Woolly Burr Medic 
 Poaceae Microlaena stipoides var stipoides Weeping Grass 
* Malvaceae Modiola caroliniana Red-flowered Mallow 

c N4 Poaceae Nassella neesiana   
* Oleaceae Olea europaea ssp cuspidata Olive 

c N4 Cactaceae Opuntia sp  
* Asteraceae Osteospermum ecklonis Cape Daisy 
* Oxalidaceae Oxalis corniculata   
 Oxalidaceae Oxalis perennans   

c N5 Oxalidaceae Oxalis sp  
 Asteraceae Ozothamnus diosmifolius Rice Flower 
* Poaceae Paspalum dilatatum Paspalum 
* Poaceae Pennisetum clandestinum Kikuyu Grass 
* Poaceae Phalaris aquatica Phalaris 
 Euphorbiaceae Phyllanthus similis   
* Pinaceae Pinus radiata Radiata Pine 
* Pinaceae Pinus sp Pine 
* Plantaginaceae Plantago lanceolata Lamb's Tongues 
 Lobeliaceae Pratia purpurascens Whiteroot 
* Malaceae Pyracantha angustifolia Orange Firethorn 
* Ranunculaceae Ranunculus sp  

c N5 Iridaceae Romulea rosea Onion Grass 
c N4 Rosaceae Rubus fruticosus agg sp Blackberry 

* Anacardiaceae Schinus areira Pepper Tree 
* Asteraceae Senecio madagascariensis Fireweed 
* Fabaceae - Caesalpinioideae Senna pendula var glabrata  
* Poaceae Setaria gracilis Slender Pigeon Grass 
* Malvaceae Sida rhombifolia Paddy's Lucerne 
 Malvaceae Sida spinosa   
* Solanaceae Solanum linnaeanum  
 Solanaceae Solanum prinophyllum Forest Nightshade 
* Asteraceae Soliva sessilis Bindyi 
* Asteraceae Sonchus oleraceus Common Sowthistle 
* Poaceae Sporobolus africanus Parramatta Grass 
 Poaceae Sporobolus creber Western Rat-tail Grass 
 Poaceae Sporobolus elongatus Slender Rat's Tail Grass 
* Poaceae Sporobolus fertilis Giant Parramatta Grass 
 Poaceae Sporobolus sp  
* Caryophyllaceae Stellaria media Common Chickweed 
* Asteraceae Taraxacum officinale Dandelion 
 Poaceae Themeda australis Kangaroo Grass 
* Fabaceae - Faboideae Trifolium pratense Red Clover 
* Fabaceae - Faboideae Trifolium repens White Clover 
 Juncaginaceae Triglochin rheophilum   
* Urticaceae Urtica urens  
* Verbenaceae Verbena bonariensis Purpletop 
* Verbenaceae Verbena officinalis Vervain 
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Status Family Genus species Common Name 
 Asteraceae Vernonia cinerea ssp cinerea  
* Scrophulariaceae Veronica arvensis  
 Scrophulariaceae Veronica plebeia Trailing Speedwell 
 Asteraceae Vittadinia muelleri   
 Campanulaceae Wahlenbergia stricta ssp stricta Australian Bluebell 
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APPENDIX 2 

Conservation Rating According to Briggs and Leigh 
(1995) 
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Conservation Rating According to Briggs and Leigh (1996) 

Briggs and Leigh (1996) list over 5,031 species, subspecies and varieties of plants (5% of native 
vascular flora of Australia) that have been ranked according to their conservation status. While 
many of these species are contained within the schedules of various state and federal threatened 
species legislation (eg. TSC Act and EPBC Act), and are subject to legislative provisions under 
those acts, a great many more do not and as a such are extraneous to statutory assessment 
processes. 

The modified list below presents the range of codes that are, in various combinations, applied to 
each listed plant species. 

1 Species only known from one collection 
2 Species with a geographic range of less than 100km in Australia 
3 Species with a geographic range of more than 100km in Australia 
X Species presumed extinct; no new collections for at least 50 years 
E Endangered species at risk of disappearing from the wild state if   present land 

use and other causal factors continue to operate 
V Vulnerable species at risk of long-term disappearance through 

continued depletion. 
R Rare, but not currently considered to be endangered. 
K Poorly known species that are suspected to be threatened. 
C Known to be represented within a conserved area. 
a At least 1,000 plants are known to occur within a conservation reserve(s). 
i  Less than 1,000 plants are known to occur within a conservation reserve(s). 
-  The reserved population size is unknown. 
t  The total known population is reserved. 
+ The species has a natural occurrence overseas. 
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APPENDIX 3 

Fauna Results 
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General Status    
*  Introduced (not native to Australia)  
Conservation Status   
CE Critically Endangered - listed under Schedule 1A of the TSC Act 
E Endangered - listed under Schedule 1 of the TSC Act  
V Vulnerable - listed under Schedule 2 of the TSC Act  
CE + Critically Endangered - listed under the EPBC Act  
E + Endangered - listed under the EBPC Act  
V + Vulnerable - listed under the EPBC Act  

Observation type   
Vis Visual   
A Aural   
I Indirect including track, scat, hair, nest, feeding signs or other 
Db DECCW Wildlife Atlas record for locality  

 
Group Family Genus species Common name Observation Status 
Amphibians Hylidae Litoria fallax Eastern Dwarf Tree Frog Db  
 Hylidae Litoria peronii Peron's Tree Frog Db  
 Hylidae Litoria verreauxii Verreaux's Frog H  
 Myobatrachidae Crinia signifera Common Eastern Froglet H  
 Myobatrachidae Limnodynastes peronii Brown-striped Frog H  
Birds Acanthizidae Acanthiza chrysorrhoa Yellow-rumped Thornbill Db  
 Acanthizidae Acanthiza lineata Striated Thornbill Db  
 Acanthizidae Acanthiza nana Yellow Thornbill Db  
 Acanthizidae Acanthiza pusilla Brown Thornbill Db  
 Acanthizidae Gerygone olivacea White-throated Gerygone Db  
 Acanthizidae Sericornis frontalis White-browed Scrubwren Db  
 Acanthizidae Smicrornis brevirostris Weebill Db  
 Accipitridae Elanus axillaris Black-shouldered Kite Db  
 Alcedinidae Dacelo novaeguineae Laughing Kookaburra Db  
 Alcedinidae Todiramphus sanctus Sacred Kingfisher Db  
 Anatidae Anas gracilis Grey Teal Db  
 Anatidae Anas superciliosa Pacific Black Duck Db  
 Anatidae Aythya australis Hardhead Db  
 Anatidae Chenonetta jubata Australian Wood Duck Vis  
 Anatidae Cygnus atratus Black Swan Db  
 Anhingidae Anhinga melanogaster Darter Db  
 Ardeidae Ardea alba Great Egret Db  
 Ardeidae Bubulcus ibis Cattle Egret Vis  

 Ardeidae 
Egretta 
novaehollandiae White-faced Heron Db  

 Artamidae Artamus cyanopterus Dusky Woodswallow Db  
 Artamidae Cracticus torquatus Grey Butcherbird Vis  
 Artamidae Gymnorhina tibicen Australian Magpie Db  
 Artamidae Strepera graculina Pied Currawong Db  

 Cacatuidae Cacatua galerita 
Sulphur-crested 
Cockatoo Vis  

 Cacatuidae Cacatua tenuirostris Long-billed Corella Vis  

 Cacatuidae 
Calyptorhynchus 
funereus 

Yellow-tailed Black-
Cockatoo Vis  

 Cacatuidae Eolophus roseicapillus Galah Db  

 Campephagidae 
Coracina 
novaehollandiae 

Black-faced Cuckoo-
shrike Vis  
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Group Family Genus species Common name Observation Status 
Birds Centropodidae Centropus phasianinus Pheasant Coucal Db  
 Charadriidae Vanellus miles Masked Lapwing Vis  

 Climacteridae 
Cormobates 
leucophaea 

White-throated 
Treecreeper Db  

 Columbidae Geopelia humeralis Bar-shouldered Dove Vis  
 Columbidae Ocyphaps lophotes Crested Pigeon Vis  
 Columbidae Phaps chalcoptera Common Bronzewing Db  

 Corcoracidae 
Corcorax 
melanorhamphos White-winged Chough Db  

 Corvidae Corvus coronoides Australian Raven Vis  

 Cuculidae 
Cacomantis 
flabelliformis Fan-tailed Cuckoo Db  

 Cuculidae 
Scythrops 
novaehollandiae Channel-billed Cuckoo Db  

 Dicaeidae 
Dicaeum 
hirundinaceum Mistletoebird Db  

 Dicruridae Grallina cyanoleuca Magpie-lark Vis  
 Dicruridae Rhipidura albiscapa Grey Fantail Vis  
 Dicruridae Rhipidura leucophrys Willie Wagtail Vis  
 Estrildidae Neochmia temporalis Red-browed Finch Vis  
 Estrildidae Taeniopygia bichenovii Double-barred Finch Db  
 Falconidae Falco berigora Brown Falcon Db  
 Falconidae Falco cenchroides Nankeen Kestrel Db  
 Hirundinidae Hirundo neoxena Welcome Swallow Db  
 Maluridae Malurus cyaneus Superb Fairy-wren Db  
 Maluridae Malurus lamberti Variegated Fairy-wren Vis  

 Meliphagidae 
Acanthorhynchus 
tenuirostris Eastern Spinebill Vis  

 Meliphagidae 
Anthochaera 
chrysoptera Little Wattlebird Db  

 Meliphagidae 
Lichenostomus 
chrysops Yellow-faced Honeyeater Vis, H  

 Meliphagidae 
Manorina 
melanocephala Noisy Miner Vis, H  

 Meliphagidae Manorina melanophrys Bell Miner H  
 Meliphagidae Meliphaga lewinii Lewin's Honeyeater Db  

 Meliphagidae 
Melithreptus 
brevirostris 

Brown-headed 
Honeyeater Vis  

 Meliphagidae Lichenostomus leucotis White-eared Honeyeater Vis  
 Oriolidae Oriolus sagittatus Olive-backed Oriole Vis  
 Pachycephalidae Colluricincla harmonica Grey Shrike-thrush Db  

 Pachycephalidae 
Pachycephala 
pectoralis Golden Whistler Db  

 Pachycephalidae 
Pachycephala 
rufiventris Rufous Whistler Db  

 Pardalotidae Pardalotus punctatus Spotted Pardalote Db  
 Pardalotidae Pardalotus striatus Striated Pardalote Vis  
 Petroicidae Eopsaltria australis Eastern Yellow Robin Db  

 Phalacrocoracidae 
Phalacrocorax 
melanoleucos Little Pied Cormorant Db  

 Phalacrocoracidae 
Phalacrocorax 
sulcirostris Little Black Cormorant Db  

 Phalacrocoracidae Phalacrocorax varius Pied Cormorant Db  
 Phasianidae Coturnix ypsilophora Brown Quail Db  
 Podargidae Podargus strigoides Tawny Frogmouth Db  

 Podicipedidae 
Tachybaptus 
novaehollandiae Australasian Grebe Db  

 Psittacidae Alisterus scapularis Australian King-Parrot Db  
 Psittacidae Glossopsitta concinna Musk Lorikeet Vis  
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Group Family Genus species Common name Observation Status 

 Psittacidae 
Platycercus adscitus 
eximius Eastern Rosella Vis  

 Psittacidae 
Psephotus 
haematonotus Red-rumped Parrot Db  

 Psittacidae 
Trichoglossus 
haematodus Rainbow Lorikeet Vis, H  

 Pycnonotidae Pycnonotus jocosus Red-whiskered Bulbul Vis, H * 
 Rallidae Fulica atra Eurasian Coot Db  
 Rallidae Gallinula tenebrosa Dusky Moorhen Db  
 Rallidae Porphyrio porphyrio Purple Swamphen Db  
 Sturnidae Acridotheres tristis Common Mynah Vis * 
 Sturnidae Sturnus vulgaris Common Starling Vis * 
 Threskiornithidae Platalea regia Royal Spoonbill Db  
 Threskiornithidae Plegadis falcinellus Glossy Ibis Vis  
 Threskiornithidae Threskiornis molucca Australian White Ibis Db  
 Threskiornithidae Threskiornis spinicollis Straw-necked Ibis Db  
 Turnicidae Turnix varia Painted Button-quail Db  
 Zosteropidae Zosterops lateralis Silvereye Vis  
Mammals Leporidae Oryctolagus cuniculus European Rabbit Vis, I * 
 Macropodidae Wallabia bicolor Swamp Wallaby Db  
 Molossidae Tadarida australis White-striped Freetail-bat Db  
 Petauridae Petaurus breviceps Sugar Glider Db  

 Phalangeridae Trichosurus vulpecula 
Common Brushtail 
Possum Db  

 Pseudocheiridae 
Pseudocheirus 
peregrinus 

Common Ringtail 
Possum Db  

 Tachyglossidae 
Tachyglossus 
aculeatus Short-beaked Echidna Db  

 Vespertilionidae Chalinolobus gouldii Gould's Wattled Bat Db  
 Vespertilionidae Chalinolobus morio Chocolate Wattled Bat Db  
 Vespertilionidae Scotorepens orion Eastern Broad-nosed Bat Db  
 Vespertilionidae Vespadelus vulturnus Little Forest Bat Db  
Reptiles Agamidae Physignathus lesueurii Eastern Water Dragon Db  
 Agamidae Pogona barbata Bearded Dragon Db  

 Chelidae Chelodina longicollis 
Eastern Snake-necked 
Turtle Db  

 Elapidae 
Pseudechis 
porphyriacus Red-bellied Black Snake Db  

 Elapidae Pseudonaja textilis Eastern Brown Snake Db  
 Scincidae Ctenotus robustus Robust Ctenotus Db  
 Scincidae Eulamprus quoyii Eastern Water-skink Db  

 Scincidae Lampropholis delicata 
Dark-flecked Garden 
Sunskink Vis  

 Scincidae 
Lampropholis 
guichenoti 

Pale-flecked Garden 
Sunskink Db  

 Scincidae Tiliqua scincoides Eastern Blue-tongue Db  
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APPENDIX 4 

Impact Assessment - Guidelines for Threatened 
Species Assessment Part 3A of the EP&A Act 
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Ecological Communities 
An impact assessment is undertaken for CPW that will be disturbed as a result of the proposal. 

Cumberland Plain Woodland 

Vegetation mapping by NPWS (2002d) has identified 840 ha of CPW comprising approximately 
575ha of the SHW and 265ha of Shale Plains Woodland (SPW) subunits of the community in the 
Surface Project Area. The majority of CPW mapped by NPWS (2002d) occurs in the northern lobe 
of the Surface Project Area incorporating some large patches with a high level of connectivity 
provided by corridors and disjunct strands (Figure 2). The community has been identified in the 
current investigations on the subject site and is proposed to be modified in some locations. 
Condition of the community throughout the subject site varies from Poor to Good and this includes 
areas that are likely to be disturbed. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Not applicable, CPW is not a species or population. 

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

The most likely locations where CPW may be temporarily affected by the proposal including 
disturbance of vegetation and the soil profile are the GGL’s.  Approximately 19ha of CPW is 
estimated to occur in the GGL assessment envelopes.  Of this approximately 0.1ha CPW will be 
impacted at a section of VV07 GGL west of the VV07 WSL.  Of the remaining 18.9ha of CPW in 
the GGL’s it is estimated that 3.74ha may be temporarily affected by the construction of this linear 
infrastructure.  As such these impacts equate to 0.01% of CPW in the Surface Project Area that will 
be temporarily affected by the proposal during construction of the VV07 GGL.  Additionally there 
is some potential that a further 0.45% of the total CPW in the Surface Project Area may be 
temporarily affected by the construction of the GGL’s.  The temporary modification to CPW for 
the construction of the GGL’s will mainly be limited to removal of the groundcover and shrub 
stratum with disturbance to the surface and subsurface soil profiles.  Disturbance to these areas of 
CPW will be followed by reinstatement of the surface soils and revegetation works.  Temporary 
disturbance of up to 0.46% of CPW in the Surface Project Area is unlikely to significantly affect 
CPW and its habitat as a result of the current proposal. 

CPW is also present in the 12.5ha assessment envelopes of several WSLs and some access tracks.  
The design of the current proposal has been guided by an over-arching principle to avoid any area 
either known or likely to support threatened biodiversity including CPW.  The locations of the 12 
well heads in the current proposal are in cleared and disturbed areas that support Closed Grasslands 
dominated by exotic herbs and grasses.  Therefore the estimated 774ha of CPW in the Surface 
Project Area outside of the subject site is unlikely to be affected by the current proposal.  
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Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Not applicable, CPW is not a species or population. 

How is the proposal likely to affect current disturbance regimes? 

The main disturbances affecting CPW include: 

• Continuing clearing for urban or rural development, and the subsequent impacts from 
fragmentation; 

• Grazing and slashing or mowing; 

• Alteration of hydrological processes including surface flows in ephemeral or running 
drainage lines resulting in erosion, sedimentation and soil chemistry; 

• Weed invasion; and 

• Inappropriate fire regimes that alter the floristic and structural integrity. 

The proposal will contribute to the clearing of CPW by temporary modification of some areas of 
CPW.  The proposal is unlikely to increase the operation or impacts of any of the other key 
disturbances identified above. 

How is the proposal likely to affect habitat connectivity? 

Figure 2 shows the distribution of CPW in the Surface Project Area. The majority of CPW mapped 
by NPWS (2002d) occurs in the northern sector incorporating some large patches with a high level 
of connectivity provided by corridors and partially isolated stands. CPW is sparser through the 
central and southern sectors of the Surface Project Area, smaller in area and relatively disjunct.  

CPW in the vicinity of VV07 WSL and east/west GGL is in the southern portion of a much larger 
stand of the community extending to the north and to the east. Disturbance to CPW for the 
construction of the VV07 east/west GGL will involve clearing of the groundcover and shrub 
stratums over a narrow linear alignment.  The current proposal will not significantly affect the 
connectivity of the broader stand of the community on the subject site or in the Surface Project 
Area. 

CPW occurring along southern and central sectors of Upper Canal is highly fragmented. Where 
clearing is proposed for the main gas pipeline it will be on edges to cleared and disturbed areas and 
no full stands of the community are proposed for removal. Construction of the Main Gas Gathering 
Line will not significantly affect the current connectivity of the community on the subject site or in 
the Surface Project Area. 

The GGL throughout the southern apex of the Surface Project Area at Mount Annan passes through 
several patches of CPW these patches are on the eastern edges of a linear north/south stand of the 
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community. Construction of the GGL along the existing access track and Integral Energy easement 
will not significantly affect the current connectivity of the community on the subject site or in the 
Surface Project Area. 

How is the proposal likely to affect critical habitat?  

Under the TSC Act, the Director-General of DECCW maintains a Register of Critical Habitat. To 
date, no critical habitat has been declared for CPW. 
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Flora 
Impact assessments were undertaken for the following threatened flora species that were assessed 
to have a medium to high likelihood of occurrence within the Surface Project Area and may be 
impacted by the proposal; 

• Acacia pubescens; 

• Cynanchum elegans; 

• Pimelea spicata;  

• Pomaderris brunnea; and  

• Thesium australe. 

In addition, one Endangered Population was also found to likely occur within the Surface Project 
Area: 

• Marsdenia viridiflora ssp. viridiflora in Bankstown, Blacktown, Camden, Campbelltown, 
Fairfield, Holroyd, Liverpool and Penrith local government areas. 

Acacia pubescens 

Acacia pubescens is listed as Vulnerable under the TSC Act and EPBC Acts.  

Acacia pubescens is a spreading shrub 1-4 m high with brilliant yellow flowers, bipinnate leaves 
and conspicuously hairy branches (NPWS 2003c). This species is known to occur on alluviums, 
shales and at the intergrade between shales and sandstones. The species has been recorded within 
Cumberland Plain Woodland (CPW), Cooks River Castlereagh Ironbark Forest and Shale Gravel 
Transition Forest (NPWS 2003c). 

Acacia pubescens was not recorded in the Surface Project Area during the current surveys; 
however potential habitat for the species exists within CPW.  

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Flowering of Acacia pubescens occurs between August and October and it more typically 
reproduces vegetatively than from seeds. Percentage of pod production is believed to be low from 
this species (NPWS 2003). It is thought that a fire free period of between 5 to 7 years is required to 
permit germination of this species. 

This species was not recorded during the current survey, despite it being previously recorded 
approximately 6 km north-east of the Surface Project Area and within the locality. Consequently, 
since no individuals were recorded in the Surface Project Area and fire regimes will remain the 
same as current; it is unlikely that the lifecycle of this species will be affected by the proposal. 
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How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

Acacia pubescens occurs on alluviums, shales and the transition between shale and sandstone. It is 
most commonly found in a variety of plant communities including CPW, Cooks River/ Castlereagh 
Ironbark Forest and Shale/ Gravel Transition Forest.  

Acacia pubescens was not recorded during field surveys. However, it has been recorded north-east 
of the Surface Project Area adjacent to the Hume Highway. The Surface Project Area provides 
potential habitat in the form of CPW. Taking the worst case scenario into account, the proposal will 
temporarily modify up to 0.46% of this community in the Surface Project Area. This accounts for a 
relatively small percentage of the total available habitat for this species within the Surface Project 
Area and Locality. 

The invasion of weeds is a known threat to the habitat of this species. Given the predominance of 
weed and pasture species present in the ground layer of the Surface Project Area, the proposal is 
considered unlikely to introduce further weed seed to any remaining areas of habitat. 

The proposal is not likely to have a significant effect on the habitat of the species in the locality.  

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Acacia pubescens was not recorded during field surveys. However, it has been recorded north-east 
of the Surface Project Area adjacent to the Hume Highway. This species is concentrated around 
Bankstown-Rookwood-Fairfield area and the Pitt Town area, with outliers occurring at Barden 
Ridge, Oakdale and Mountain Lagoon.  

Therefore, this species is not considered at the limit of its known distribution. 

How is the proposal likely to affect current disturbance regimes? 

The proposal is unlikely to modify the intensity and frequency of fires or flooding flows. 

How is the proposal likely to affect habitat connectivity? 

Potential habitat for Acacia pubescens within the Surface Project Area is primarily present within 
remnant and regrowth CPW. CPW is currently fragmented across a majority of the Surface Project 
Area with the exception of the northern sections, which will not be significantly impacted by the 
proposal. 

Consequently, it is considered unlikely that the proposal will affect habitat connectivity for the 
species.  
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How is the proposal likely to affect critical habitat?  

Under the TSC Act, the Director-General of Department of Environment, Climate Change and 
Water maintains a Register of Critical Habitat. To date, no critical habitat has been declared for 
Acacia pubescens. 

The proposal will not have an adverse effect on critical habitat (directly or indirectly). 

Cynanchum elegans            White-flowered Wax Plant 

Cynanchum elegans is listed as Endangered under the TSC Act and EPBC Act.  

Cynanchum elegans is a climber with variable forms. This species typically occurs on the edge of 
dry rainforest vegetation. It is also associated with other vegetation types such as, littoral rainforest, 
Coastal Tea-tree Leptospermum laevigatum – Coastal Banksia Banksia integrifolia subsp. 
integrifolia coastal scrub; Forest Red Gum Eucalyptus tereticornis aligned open forest and 
woodland; Spotted Gum Eucalyptus maculata aligned open forest and woodland; and Bracelet 
Honeymyrtle Melaleuca armillaris scrub to open scrub. 

This species was not recorded during field surveys, despite one previous record within the Surface 
Project Area and several records within the broader locality. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Cynanchum elegans flowers between August and May and seed dispersal is thought to be 
predominantly wind driven. The soil stored seed bank is considered to be non-existent for this 
species. Plants are capable of suckering in response to grazing and/or slashing. 

This species was not recorded during the current field surveys, despite previous records within the 
Surface Project Area and locality. Potential habitat for this species exists in CPW, particularly in 
association with Eucalyptus tereticornis and where possible, impacted areas will be generally 
restricted to cleared areas. However, taking into account the worst case scenario the proposal may 
result in the temporary modification of up to 0.46% of habitat for the species within the Surface 
Project Area.  

Consequently, given the marginal habitat present for this species within the Surface Project Area, 
as well as the potential for higher quality habitat to be available within the locality, the proposal is 
unlikely to significantly impact on the lifecycle of this species.  

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

Cynanchum elegans is typically found on the margins of dry rainforest and may also be associated 
with Eucalyptus tereticornis. E. tereticornis is abundant across the Surface Project Area, thus 
potential habitat is likely to occur. In addition, there is one previous record located within the 
northern section of the Surface Project Area. Taking the worst case scenario into account, the 
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proposal may temporarily modify up to 0.46% of this community in the Surface Project Area. This 
accounts for a relatively small percentage of the total available habitat for this species within the 
Surface Project Area and Locality. 

The invasion of weeds, grazing and inappropriate fire regimes are known threats to the habitat of 
this species. The proposal is unlikely to significantly contribute to any of these existing threats 
within the Surface Project Area. Consequently, it is considered improbable that the construction of 
WSLs, GGL’s and access tracks will significantly affect the habitat of this species. 

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Cynanchum elegans is restricted to eastern NSW where it is distributed from Brunswick Heads on 
the north coast to Gerroa south of the Illawarra region.  

Therefore, this species is not considered at the limit of its known distribution. 

How is the proposal likely to affect current disturbance regimes? 

The proposal is unlikely to modify the intensity and frequency of fires or flooding flows. 

How is the proposal likely to affect habitat connectivity? 

Potential habitat for Cynanchum elegans within the Surface Project Area is present within remnant 
and regrowth CPW. CPW is currently fragmented across a majority of the Surface Project Area 
with the exception of the northern sections, which will not be impacted by the proposal. 

Consequently, it is considered unlikely that the proposal will affect habitat connectivity. 

How is the proposal likely to affect critical habitat?  

Under the TSC Act, the Director-General of Department of Environment, Climate Change and 
Water maintains a Register of Critical Habitat. To date, no critical habitat has been declared for 
Cynanchum elegans. 

The proposal will not have an adverse effect on critical habitat (directly or indirectly). 

 

Pimelea spicata                                   Spiked Rice Flower 

Pimelea spicata is listed as Endangered on the TSC Act and the EPBC Act. The species is a small 
spreading or erect shrub growing to 50 cm (NPWS 2004). The leaves are opposite and elliptical, to 
20 mm long by 8 mm wide (DECC 2005). The white, pink-tinged flowers are tubular, to 10 mm 
long, with four spreading petals (DECC 2005). They may appear at any time of the year, but are 
mostly seen in summer (DECC 2005). The species is known to occur in areas supporting or areas 
previously supporting Cumberland Plain Woodland.  
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Once widespread on the Cumberland Plain, Pimelea spicata occurs in two disjunct areas, the 
Cumberland Plain (Western Sydney) and the Illawarra. In both the Cumberland Plain and Illawarra 
region, this species is found on well-structured clay soils (DECC 2005). In the coastal Illawarra it 
occurs commonly in Banksia integrifolia open woodland with a more well developed shrub and 
grass understorey.(DECC 2005). 

It is also known from highly disturbed areas including road verges, table drains, road embankments 
and ploughed paddocks (DECC 2005). 

Pimelea spicata was not recorded during the field surveys, despite several previous records being 
found within the Surface Project Area and the broader locality. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Although Pimelea spicata was not recorded in the Surface Project Area, the species is cryptic and 
difficult to detect, particularly when not in flower. The species flowers sporadically throughout the 
year, with flowering likely to depend upon climatic conditions, particularly rainfall (NPWS 2000d).  

Thirty-one records of P. spicata are known within 10 km of the Surface Project Area (DECCW 
Atlas of Wildlife records). In addition, there is also high potential habitat within the remnant and 
regrowth CPW throughout the Surface Project Area. Taking into account the worst case scenario, 
the proposal will temporarily modify up to 0.46% of optimal potential habitat for this species, 
within the Surface Project Area. 

The proposal is considered unlikely to impact on the pollination or dispersal of a local population 
(if one exists) of Pimelea spicata given that the proposal: 

• Will not result in the total destruction of habitat; 

• Will not interfere with fire regimes within the Surface Project Area or locality; 

• Will not increase vehicular, bike, pedestrian, or other, access to a known population of the 
species; 

• Is unlikely to increase rubbish dumping within known or potential habitats for the species; 
and, 

• Is unlikely to significantly increase levels of weed invasion within adjacent areas as they 
are already largely cleared and subject to high levels of weed invasion. 

Given that no individuals were detected within the Surface Project Area, it is unlikely that the 
proposal will have an adverse impact on the lifecycle of the species. 
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How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

Within CPW, this species is typically found on well-structured clay soils and it is associated with 
Eucalytpus moluccana and Ironbark species (e.g Eucalytpus crebra). There are thirty-one previous 
records of this species within the locality, of which three are located within the Surface Project 
Area.  

Taking into account the worst case scenario, the proposal will temporarily modify up to 0.46% of 
potential habitat within the Surface Project Area. 

Known threats to the habitat of this species include weed invasion, high frequency fire and grazing. 
It is considered unlikely that the proposal will significantly contribute to any of these known 
threats.  

Given the condition and size of the potential habitat within the Surface Project Area, the current 
threats posed to the species and the area to be modified, it is not considered that the impacts 
resulting from the proposal would affect the habitat of Pimelea spicata.  

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Pimelea spicata is restricted to two distinct areas, the Cumberland Plain (Narellan, Marayong, 
Prospect Reservoir areas) and the Illawarra (Shellharbour to northern Kiama).  

Therefore, this species is near the limit of its known distribution, with Camden being the 
approximate most western boundary of its distribution. 

How is the proposal likely to affect current disturbance regimes? 

The proposal is unlikely to modify the intensity and frequency of fires or flooding flows. 

How is the proposal likely to affect habitat connectivity? 

A majority of CPW within the Surface Project Area is currently fragmented. CPW within the 
northern section of Surface Project Area is of better quality and will not be significantly impacted 
by the proposal. Consequently, the temporary modification of some potential habitat would not 
result in the isolation of any areas of potential habitat.  Furthermore, it is also considered unlikely 
that the proposal would affect habitat connectivity in terms of dispersal or pollination of this 
species. 

How is the proposal likely to affect critical habitat?  

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Pimelea spicata. 
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Pomaderris brunnea      Brown Pomaderris 

Pomaderris brunnea is listed as Vulnerable under the TSC Act and the EPBC Act. This species is a 
shrub to 3m in height with distinctively hairy stems. The small flowers have no petals, are 
yellowish and form dense clusters at the ends of the branches. 

Pomaderris brunnea has a very limited distribution around the Nepean and Hawkesbury Rivers, 
where it grows in moist woodland, semi-cleared scrub or forest on clay and alluvial soils on 
floodplains and creek lines. 

Pomaderris brunnea was not recorded during the field surveys. There are 23 previous records of 
this species within the locality, of which a majority occur approximately 6km to the south of the 
Surface Project Area on the Nepean River floodplain at Menangle. The Surface Project Area 
supports marginal potential habitat for this species in the form of CPW on clay. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Pomaderris brunnea flowers in September and October. Relatively little is known about the life 
cycle of this species. Pollination is likely to be via insects and seed dispersal via wind.  

This species was not recorded during current field surveys. Potential habitat within the Surface 
Project Area exists in moist valleys or depressions. 

The proposal is considered unlikely to impact on the pollination or dispersal of a local population 
(if one exists) and inturn the lifecycle of Pomaderris brunnea given that the proposal: 

• Will not increase fire intensity, as the species is known to be affected by too frequent 
burning; and  

• Will not disturb the seed bank of this species, as clearing is unlikely to occur in moist 
depressions or valleys within that are present in the Surface Project Area. 

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

Habitat for Pomaderris brunnea consists of woodland and semi-cleared scrub, on clay and alluvial 
soils of floodplain and creek lines.  Thus, habitat for this species exists within the Surface Project 
Area is relatively restricted. 

Taking into account the worst case scenario, the proposal will temporarily modify less than 0.46% 
of potential habitat of this species within the Surface Project Area. 

Consequently, given the relatively small amount of marginal habitat clearance it is considered 
unlikely that the proposal will impact on the habitat of this species.  
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Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Pomaderris brunnea has been recorded from the Nepean River floodplain at Menangle, in creek 
lines at Wirrimbirra Sanctuary (Bargo) and along the Colo River. It also occurs at Walcha on the 
New England Tablelands and in far eastern Gippsland, Victoria. 

Therefore, this species is not considered at the limit of its known distribution. 

How is the proposal likely to affect current disturbance regimes? 

The proposal is unlikely to modify the intensity and frequency of fires or flooding flows. 

How is the proposal likely to affect habitat connectivity? 

Habitat for Pomaderris brunnea consists of woodland and semi-cleared scrub, on clay and alluvial 
soils of floodplain and creek lines. The proposal is unlikely to impact on these areas within the 
Surface Project Area, and as a result will not isolate or fragment population of this species that may 
be present. 

How is the proposal likely to affect critical habitat?  

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Pomaderris brunnea. 

 

Thesium australe             Austral Toadflax 

Thesium australe is listed as Vulnerable under the TSC Act and the EPBC Act. 

Thesium australe is a small, straggling herb to 40 cm tall. Leaves are pale green to yellow-green, 
somewhat succulent, 1 - 4 cm long and 0.5 - 1.5 mm wide (DEC 2005}). Flowers are minute and 
white, emerging where the leaves meet the stems and appearing in spring. The fruit is small and 
nut-like, developing in summer. This species is often hidden amongst grasses and herbs (DEC 
2005}). 

The species is found in very small populations scattered across eastern NSW, along the coast, and 
from the Northern to Southern Tablelands (DEC 2005}). It is also found in Tasmania and 
Queensland and in eastern Asia (DEC 2005}). 

Thesium australe occurs in grassland or grassy woodland, often in damp sites in association with 
Kangaroo grass Themeda australis (DEC 2005}). The species is a root parasite that takes water and 
some nutrient from other plants, especially Themeda australis (DEC 2005}). 

This species was not recorded within the Surface Project Area. Thesium australe is considered to 
be inconspicuous and difficult to detect regardless of the flowering season. Vegetation within the 
Surface Project Area that is considered potential habitat includes CPW remnants and regrowth and 
exotic grassland.  
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How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Relatively little is known regarding the life cycle of Thesium australe aside from its apparent 
association with host grass species, especially Themeda australis. Literature suggests that fire 
induces re-sprouting and seed germination in the species (DSE 2003), it has been further suggested 
that maintenance of open areas by frequent burning may be important in maintaining suitable open 
habitat for the species. The Proposal is unlikely to interfere with existing fire regimes in the 
Surface Project Area. 

Seed dispersal mechanisms are unknown. Possible dispersal mechanisms for the species including 
wind, insects, animals or local seed drop; are unlikely to be affected by the Proposal. Further, the 
Proposal will not fragment the potential habitat of this species such that potential pollination 
mechanisms would be adversely affected. 

Consequently, the Proposal is considered unlikely to have an adverse effect on the lifecycle of the 
species. 

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

Themeda australis is distributed throughout the Surface Project Area in CPW remnants and 
regrowth, as well as in exotic grassland. This species provides potential habitat for Thesium 
australe  

Approximately 21km2 of potential habitats for Thesium australe exists within the Locality 
including CPW and Closed Grassland dominated by exotic groundcovers which covers a majority 
of the area. The proposal will involve the direct loss of approximately 0.43ha of Closed Grassland 
will constituting 0.01% of the vegetation of the Surface Project Area and potential habitat for 
Thesium australe.  

The potential habitat for this species within the Surface Project Area is already subject to 
fragmentation. The Proposal will not increase this degree of fragmentation within the Surface 
Project Area such that potential habitat for this species will become isolated from other areas of 
potential habitat. 

Given that there is only one previous record within the Locality, current threats including grazing, 
the relative importance of habitat within the Surface Project Area for the long-term survival of the 
species is considered low. Consequently, it is unlikely that the proposal will affect the habitat for 
this species. 

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Thesium australe is found in small scattered populations across eastern NSW, along the coast and 
the Northern and Southern Tableland. 

Therefore, this species is not considered at the limit of its known distribution. 
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How is the proposal likely to affect current disturbance regimes? 

The proposal is unlikely to modify the intensity and frequency of fires or flooding flows. 

How is the proposal likely to affect habitat connectivity? 

The potential habitat for Thesium australe within the Surface Project Area is currently fragmented 
and grazed. Thus, it is considered unlikely that the proposal will affect habitat connectivity and 
inturn pollination and dispersal of this species. 

How is the proposal likely to affect critical habitat?  

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Thesium australe. 

 

Marsdenia viridiflora ssp. viridiflora      

Marsdenia viridiflora subsp. viridiflora is listed as an Endangered Population in Bankstown, 
Blacktown, Camden, Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government 
areas under Part 2 of Schedule 1 of the TSC Act.  

The Marsdenia viridiflora subsp. viridiflora population in the Bankstown, Blacktown, Camden, 
Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas, occurs as very 
scattered plants in areas of remnant vegetation (NSW Scientific Committee 2002). 

Marsdenia viridiflora subsp. viridiflora grows in vine thickets and open shale woodlands, open 
scrub and forest. This species is a climber with twining stems to 4m high. Leaves are narrow, 2 - 12 
cm long and 1 - 18mm wide (6 - 15 times as long as broad). Fruit are large and pear-shaped, up to 
80 mm long. 

This species was not recorded during field surveys, however potential habitat exists in CPW within 
the Surface Project Area. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Relatively little is known about the lifecycle of Marsdenia viridiflora subsp. viridiflora. 

Potential habitat for the species exists within the CPW in the Surface Project Area. Since no 
individuals were recorded in the Surface Project Area, it is unlikely that the proposal will have an 
adverse impact on the lifecycle of the species that constitutes the endangered population. 

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

Marsdenia viridiflora subsp. viridiflora is known to occur in woodland and scrub. In the Surface 
Project Area, potential habitat for the species occurs in CPW. DEC (NPWS 2002e) have mapped 



Northern Expansion Flora and Fauna Assessment 

B I O S I S  R E S E A R C H    Appendices 118

approximately 840 ha of CPW within the Surface Project Area and a further 100ha of other native 
plant communities. 

The potential habitat for this species within the Surface Project Area varies from Poor to Good 
condition, with exotic species present in most structural layers and ecosystem functioning highly 
modified due to the high number of disturbances that the vegetation community is exposed to. 
Taking into account the worst case scenario, up to 0.46% of potential habitat will be  modified by 
the proposed development in the Surface Project Area. 

The woodland vegetation that constitutes potential habitat for Marsdenia viridiflora ssp. viridiflora 
within the Surface Project Area is currently highly fragmented due to agricultural and other 
development.. Consequently, it is unlikely that the proposal will affect the habitat for this species. 

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Marsdenia viridiflora subsp. viridiflora has a wide distribution in sub-coastal and southern 
Queensland but has been recorded rarely in NSW and from a disjunct occurrence near Sydney. In 
the southern part of its range the species is sporadic in distribution (NSW Scientific Committee 
2002). 

Although the species is not at the limit of its distribution, the Camden and Campbelltown LGA are 
at the limits of the distribution for the listed population.  

How is the proposal likely to affect current disturbance regimes? 

The proposal is unlikely to modify the intensity and frequency of fires or flooding flows. 

How is the proposal likely to affect habitat connectivity? 

The majority of CPW within the Surface Project Area is currently fragmented. CPW within the 
northern section of Surface Project Area is of better quality and will not be significantly impacted 
by the proposal. Consequently, the temporary modification of currently fragmented vegetation 
would not result in the isolation of any areas of potential habitat. 

Given the condition and size of the potential habitat to be temporarily modified and the fact that no 
individuals were recorded during the current survey, it is considered unlikely that the proposal will 
result in the modification of CPW remnants that would provide habitat for this species constituting 
the threatened population.  

How is the proposal likely to affect critical habitat?  

Under the TSC Act, the Director-General maintains a Register of Critical Habitat. To date, no 
critical habitat has been declared for Marsdenia viridiflora ssp. viridiflora. 
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Fauna 
Impact assessments were undertaken for the following threatened fauna species that were assessed 
to have a medium to high likelihood of occurrence within the Surface Project Area and may be 
impacted by the proposal: 

 Cumberland Land Snail (CLS); 

 Grey-headed Flying-fox; 

 Microchiropteran Bats (Greater Broad-nosed Bat, Eastern False Pipistrelle, Eastern Freetail-
bat, Eastern Bentwing Bat, and Large-footed Myotis); 

 Threatened woodland birds (Diamond Firetail, Hooded Robin and the Swift Parrot); and, 

 Bush-stone Curlew. 

Cumberland Land Snail                                                        Meridolum corneovirens 

CLS occur on the Cumberland Plain west of Sydney and this species is generally associated with 
CPW. CLS live under the litter of bark, leaves and logs, or shelter in loose soil around grass clumps 
and feed on fungus. During drought, this species is known to burrow deeper into the soil to avoid 
the dry conditions. There is relatively little known about the ecology of this species (NPWS 
1999b). 

Potential habitat for this species exists within CPW throughout the Surface Project Area. Despite 
this species being not recorded during the current field surveys, there are numerous previous 
records within the Surface Project Area. 

The CLS is listed as Endangered under the TSC Act. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Relatively little is known of the ecology and biology of the CLS. It occurs within CPW and 
Castlereagh Woodlands of the Cumberland Plain region. The snails feed on fungus associated with 
decaying leaf litter and bark of eucalypts. CLS can probably breed year-round, laying up to 25 eggs 
when conditions are suitable (i.e. prevalent damp conditions). It is currently not known what 
number of individuals constitutes a viable local population, what the dispersal patterns are or how 
far individuals can travel (NPWS 1999b; NPWS 2000a). 

There were no individuals recorded during the field surveys, despite several previous records being 
located within the Surface Project Area. Potential habitat for this species is located within the 
remnant CPW stands throughout the Surface Project Area. Taking the worst case scenario into 
account, the proposal may temporarily modify up to 0.46% of this community in the Surface 
Project Area. This accounts for a relatively small percentage of the total available habitat for this 
species within the Surface Project Area and Locality. Consequently, the proposal is unlikely to 
impact on breeding and dispersal of a population of the species within the Surface Project Area.  
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How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

NPWS (2002h) has mapped a total of approximately 940ha of native vegetation in the Surface 
Project Area including 840ha of CPW in varying condition. The largest and most intact stands of 
CPW are in the north of the Surface Project Area and these are estimated to cover a reasonably 
contiguous area of approximately 200ha. Construction of VV07 WSL will result in the temporary 
modification of up to 0.46% of preferred habitat (CPW vegetation and soil profile) for CLS that 
adjoins the estimated 200ha of CPW in the northern section of the Surface Project Area.  

CPW occurs in other areas of the subject site and these are unlikely to be subjected to disturbance 
due to the constraint principles of the proposal that includes avoiding native vegetation and fauna 
habitats in the process of locating and constructing the remaining WSLs, GGLs, Main Gas 
Gathering Line and new access tracks. 

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

The CLS has a restricted distribution, where it lives in a very small area of the Cumberland Plain. It 
is confined to Richmond and Windsor south to Picton and from Liverpool west to the Nepean and 
Hawkesbury Rivers at the base of the Blue Mountains. The Surface Project Area is not at the limit 
of the distribution of this species.  

How is the proposal likely to affect current disturbance regimes? 

Threats to the CPLS include clearing and degradation of CPW remnants, high frequency fire, weed 
invasion and the loss of vegetative cover (NPWS 1999b). Construction of the VV07 WSL will 
contribute to the temporary modification of a relatively small section of potential habitat for the 
species. Preferred habitat for CLS in the remaining WSL assessment envelopes, GGLs, Main Gas 
Gathering Line and new access tracks will be avoided as far as possible and there is unlikely to be 
any clearing of additional CPW. The proposal is not likely to exacerbate disturbances, such as an 
increased fire frequency or any promotion of weed dispersal such that CLS will be adversely 
affected.  

How is the proposal likely to affect habitat connectivity? 

The proposal may temporarily modify up to 0.46% of potential habitat for CLS in the Surface 
Project Area (i.e. within the vicinity of the construction activities associated with VV07 WSL). . 
The proposed location of VV07 is on the edge of a large and moderately continuous stand of 
approximately 200 ha of CPW and will not affect connectivity of this significant area of habitat. 
Other areas where preferred habitat for the species occurs within the Surface Project Area including 
WSL assessment envelopes, GGLs, Main Gas Gathering Line and new access tracks will be 
avoided as far as possible. Consequently, habitat connectivity is unlikely to be adversely affected 
for the CLS. 

How is the proposal likely to affect critical habitat?  
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Critical habitats are areas of land that are crucial to the survival of particular threatened species, 
populations or ecological communities. Under the TSC Act, the Director-General of the DECCW 
maintains a register of critical habitat. To date, no critical habitat has been declared for the CLS. 

 

Grey-headed Flying-fox                                                         Pteropus poliocephalus 

The Grey-headed Flying-fox is listed as Vulnerable on Schedule 2 of the TSC Act and as 
Vulnerable on the EPBC Act. The Grey-headed Flying-fox was not recorded during the current 
survey, but has been recorded in the past within the Surface Project Area (DECC Atlas of NSW 
Wildlife).  

Potential foraging habitat for this species occurs within the woodland habitat in the Surface Project 
Area where flowering eucalypts provide potential foraging resources.  

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

This species congregates in large numbers at roosting sites (camps) in a wide range of vegetation 
types. Individuals generally exhibit a high fidelity to traditional camps and return annually to give 
birth and rear offspring. Grey-headed Flying-foxes are known to travel up to 50 km from their 
camps to forage (NPWS 2001a). The diet of the Grey-headed Flying-fox is varied, encompassing a 
wide range of fruits and blossoms from both native and non-native trees (Strahan 1995).  

The Grey-headed Flying-fox has been recorded at a number of sites within the Surface Project Area 
and at other locations within the locality. Taking the worst case scenario into account, the proposal 
may temporarily modify up to 0.46% of potential foraging habitat (i.e. containing flowering, nectar 
producing eucalypts) in the form of woodland habitats present in the Surface Project Area. This 
accounts for a relatively small percentage of the total available habitat for this species within the 
Surface Project Area and Locality. Potential habitat for the Grey-headed Flying-fox occurs in the 
Surface Project Area and also in larger, continuous, higher quality stands of vegetation within the 
locality.  

There area no known camps within the Surface Project Area. However, there is one known camp 
within the locality at Menangle, approximately 8 km south of the Surface Project Area (DECC 
2007). It is unlikely that the proposal would interfere with breeding of the Grey-headed Flying-fox 
at this camp site.  

Given the mobility of this species, the lack of camps within the Surface Project Area and the extent 
of higher quality potential habitat within the locality, it is unlikely that the proposal would disrupt 
the lifecycle of the Grey-headed Flying-fox.  
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How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

The proposal may temporarily modify up to 0.46% of potential woodland habitat (CPW) that is 
present in the Surface Project Area. This potential habitat contains flowering, nectar producing 
eucalypts that may provide foraging opportunities for the species. Large areas of continuous, higher 
quality stands of vegetation are present outside the Surface Project Area within the locality. The 
proposal would not fragment any stands of vegetation which present potential habitat for the Grey-
headed Flying-fox.  

The Grey-headed Flying-fox may forage at a distance of up to 50 km from its camp each night 
(NPWS 2001a). Thus, given the mobility of this species, the absence of camps from within the 
Surface Project Area and the extent of higher quality potential habitat within the locality it is 
unlikely that the proposal would have a significant impact on the habitat for this species.  

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

Grey-headed Flying-foxes are found within 200 km of the eastern coast of Australia, from 
Bundaberg in Queensland to Melbourne in Victoria. The Surface Project Area is not at the limit of 
the distribution for this species.  

How is the proposal likely to affect current disturbance regimes? 

The Proposal is unlikely to affect fire regimes or the natural flooding regime of the Surface Project 
Area. 

How is the proposal likely to affect habitat connectivity? 

The proposal may temporarily modify up to 0.46% of potential foraging habitat for the Grey-
headed Flying-fox from within woodland habitats in the Surface Project Area. Where possible, 
impacted areas will be generally restricted to cleared areas and would not cause major 
fragmentation of habitat or create any barriers that would impede the movement of this species. 
VV07 ESL (and the gas gathering line between VV07 and VV11) is located within better quality 
CPW compared to the rest of the Surface Project Area. CPW to the east of this location is larger 
and more continuous within the Surface Project Area. Consequently, given the mobility of these 
species, and the extent of similar potential foraging habitat in the locality, it is unlikely that the 
proposal would significantly fragment or isolate any areas of potential foraging habitat or 
movement corridors for the Grey-headed Flying-fox. 

How is the proposal likely to affect critical habitat?  

Critical habitats are areas of land that are crucial to the survival of particular threatened species, 
populations or ecological communities. Under the TSC Act, the Director-General maintains a 
register of critical habitat. To date, no critical habitat has been declared for this species. 
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Microchiropteran Bats 

The Greater Broad-nosed Bat, Eastern False Pipistrelle, Eastern Freetail-bat, Eastern Bentwing Bat, 
and Large-footed Myotis are listed as Vulnerable on Schedule 2 of the TSC Act. 

The Eastern Bentwing Bat is a cave-roosting species, whereas the Greater Broad-nosed Bat, 
Eastern False Pipistrelle, and Eastern Freetail-bat are forest bats, which are dependent on hollows 
for roosting. The Large-footed Myotis is a cave and hollow roosting species. These five 
microchiropteran bat species have been grouped on the basis of their similar foraging habitat 
requirements and previous local recordings.  

Potential foraging and roosting habitat for the forest bat species occurs within the woodland and 
water body habitats present in the Surface Project Area. Only foraging habitat exists for the Eastern 
Bentwing Bat, as there is no roosting habitat in the form of caves or road culverts for this species 
present within the Surface Project Area. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

Factors likely to disrupt the life cycle of the forest bat species include the loss, disruption or 
modification of roost sites, which include tree hollows and the bark of trees. Where possible, 
hollow bearing trees would not be removed or modified by the proposal. However, the loss of 
suitable foraging areas and habitat for prey items can disrupt the life cycle of these species. Taking 
the worst case scenario into account, the proposal may temporarily modify up to 0.46% of potential 
foraging and breeding habitat (excluding the Eastern Bentwing-bat) in the form of woodland 
habitats present in the Surface Project Area. This accounts for a relatively small percentage of the 
total available habitat for this species within the Surface Project Area and Locality. Given the 
mobility of these species and extent of potential habitat in the immediate vicinity of the Surface 
Project Area it is unlikely to have a significant effect on the lifecycle of these species. 

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community?  

Potential habitat for this species occurs in the woodland and water body habitat types within the 
Surface Project Area. The proposal may temporarily modify up to 0.46% of potential woodland 
habitat for this species present within the Surface Project Area and will not impact on any of water 
body habitats. Woodland habitat types are widely distributed within the locality.  

Potential foraging and breeding habitat (excluding the Eastern Bentwing-bat) within the Surface 
Project Area ranges from poor condition in small isolated woodland patches through to moderate to 
good condition in larger patches of remnant CPW. Finer scale habitat features such as abundant 
tree hollows, bark and watercourses provide foraging and roosting habitat for these bat species. 
These habitat features have also been widely identified in the local area. Hollow bearing trees or 
other potential roosting sites will not be removed and/or disturbed by the proposal. Overall, the 
quality of potential foraging and roosting habitat within the Surface Project Area and broader 
locality is unlikely to decline in response to the proposal. 
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Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

The Large-footed Myotis is found in the coastal band from the north-west of Australia, across the 
top-end and south to western Victoria. It is rarely found more than 100 km inland, except along 
major rivers. 

The Eastern Freetail-bat is found along the east coast from south Queensland to southern NSW.  

The Eastern False Pipistrelle is found on the south-east coast and ranges of Australia, from 
southern Queensland to Victoria and Tasmania. 

The Eastern Bentwing-bat has a wide distribution throughout non-arid regions of NSW, including 
the Sydney Basin Bioregion. The species appears to be moderately common within the region but 
is most frequently found along the coast. 

The distribution of the Greater Broad-nosed Bat is poorly known. It is restricted to east coast and 
adjacent Great Dividing Range from the Queensland to the Victorian border (Parnaby and Cherry 
1992). 

The Surface Project Area is not at the limit of the distribution of these five microbat species. 

How is the proposal likely to affect current disturbance regimes? 

The proposal is unlikely to alter the existing fire regime of the Surface Project Area. 

These bat species are not known to be dependant on a certain flooding regime. The proposal is 
unlikely to affect the natural flooding regime of the Surface Project Area. 

How is the proposal likely to affect habitat connectivity? 

The Proposal is unlikely to result in any fragmentation or isolation of potential habitat for these 
microchiropteran bat species and good quality potential habitat is continuous within the Locality. 
The areas that may be temporarily modified by the proposal are generally restricted to the edge 
CPW remnants and where possible, they will avoid vegetated areas. However, VV 7 WSL (and the 
gas gathering line between VV07 and VV11) is located within better quality CPW compared to the 
rest of the Surface Project Area. CPW to the east of this location is larger and more continuous 
within the Surface Project Area. Consequently, given the mobility of these species, and the extent 
of similar or better quality potential foraging habitat in the locality, it is unlikely that the proposal 
would significantly fragment or isolate any areas of potential foraging habitat or movement 
corridors utilised by any of these microbat species. 

How is the proposal likely to affect critical habitat? 

Critical habitats are areas of land that are crucial to the survival of particular threatened species, 
populations or ecological communities. Under the TSC Act, the Director-General maintains a 
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register of critical habitat. To date, no critical habitat has been declared for any of these five 
microbat species. 

 

Diamond Firetail (Stagonopleura guttata), Hooded Robin (Melanodryas cucullata 
cucullata) and Swift Parrot (Lathamus discolor) 

The Diamond Firetail and Hooded Robin are listed as Vulnerable under Schedule 2 of the TSC Act. 
The Swift Parrot is listed as Endangered on Schedule 2 of the TSC Act and as Endangered on the 
EPBC Act. 

Potential habitat for these threatened woodland birds exists within the Surface Project Area. These 
species have been grouped together on the basis of their similar habitat requirements. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

The Diamond Firetail is found in grassy open eucalypt woodland such as CPW, open forest, 
mallee, Natural Temperate Grassland, and in secondary grasslands derived from other 
communities. The species is often found in riparian areas (rivers and creeks), and occasionally in 
lightly wooded farmland (DEC 2005e). This species feeds exclusively on the ground, on ripe and 
partly-ripe grass and herb seeds, green leaves, and insects (especially in the breeding season) (DEC 
2005e). It prefers nesting in Mistletoe (Cooney and Watson 2005), but are also known to nest in a 
shrubby understorey, and occasions they have been found higher up in the canopy, especially under 
hawk's or raven's nests (DEC 2005e). Potential habitat exists for this species in the form of 
woodland and cleared habitats within the Surface Project Area. 

The Hooded Robin exhibits preferences for lightly wooded country, and in particular open eucalypt 
woodland, acacia scrub and mallee adjacent to clearings. This species requires a high degree of 
structural habitat diversity, comprising mature eucalypts, saplings and tall grass. This species feeds 
low to the ground on insects. Territories range from 10 ha in the breeding season (July and 
November) to 30 ha outside of this period. They nest in the fork of trees about 1 to 5 m above the 
ground (DEC 2005n). Potential habitat exists for this species in the form of woodland within the 
Surface Project Area. 

The Swift Parrot breeds in Tasmania during spring and summer, migrating in the autumn and 
winter months to south-eastern Australia from Victoria and the eastern parts of South Australia to 
south-east Queensland. In NSW the species mostly occurs on the coast and south west slopes (DEC 
2005r). Therefore, it is considered unlikely that the Surface Project Area supports a local 
population of the Swift Parrot, however it is possible that this species would utilise the woodland 
habitats within the Surface Project Area to forage.  

The habitat types utilised by these species for nesting and foraging are widely distributed 
throughout the locality (940 ha comprising 840 ha of woodland habitat in the form of CPW). Given 
that these species are highly mobile and the large extent of potential habitat within the locality, it is 
unlikely that the Diamond Firetail, Hooded Robin and Swift Parrot would be dependant on the 
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habitat resources within the Surface Project Area for continued survival. Therefore, it is unlikely 
that the temporary modification of up to 0.46% of potential habitat within the Surface Project Area 
would have a major impact on the lifecycle of these species.  

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

The Diamond Firetail and Hooded Robin have potential nesting and foraging habitat within the 
Surface Project Area in the form of CPW remnants and adjacent cleared areas. Additional potential 
habitat for these species exists within the locality. 

In NSW the Swift Parrot mostly occurs on the coast and south west slopes (DEC 2005r). When 
migrating during the non-breeding season, the Swift Parrot can occur on the mainland in areas 
where eucalypts are flowering profusely or where there are abundant lerp (from sap-sucking bugs) 
infestations. Favoured feed trees include winter flowering species such as Eucalyptus robusta, 
Corymbia maculata, C. gummifera, E. sideroxylon, and E. albens. Commonly used lerp infested 
trees include E. microcarpa, E. moluccana and E. pilularis (DEC 2005r). Within the Surface 
Project Area, foraging habitat exists within CPW for this species. It is unlikely that this proposal 
would have any major impacts on the composition of potential habitat for the Swift Parrot. 
Furthermore, given the lack of preferred foraging trees within the Surface Project Area it is 
unlikely to constitute prime or core habitat for this species. However, it is possible that the Swift 
Parrot would utilise these resources within the Surface Project Area on occasions. 

Taking the worst case scenario into account, the proposal may temporarily modify up to 0.46% of 
potential foraging and breeding habitat (with the exception of the Swift Parrot) in the form of 
woodland habitats present in the Surface Project Area. This accounts for a relatively small 
percentage of the total available habitat for this species within the Surface Project Area and 
Locality. Larger, higher quality areas of potential habitat occur within the locality and as such it is 
unlikely that the habitat that may be modified is important to the long-term survival of these 
species.  

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

The Diamond Firetail is widely distributed throughout New South Wales with a concentration of 
records within the Tablelands, Central and South Western Slopes, the North West Plains and the 
Riverina. The Diamond Firetail is also found in the Australian Capital Territory, Queensland, 
Victoria and South Australia. This species is not commonly found on the coast. 

The Hooded Robin (south-eastern form) is common in a few places from Brisbane to Adelaide and 
inland New South Wales, with the exception of the north-west. This species is typically known to 
be sedentary and is rarely found on the coast (DEC 2005n).  
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The Swift Parrot breeds in Tasmania during spring and summer, migrating in the autumn and 
winter months to south-eastern Australia from Victoria and the eastern parts of South Australia to 
south-east Queensland.  

The Surface Project Area is not at the limit of the distribution for the Diamond Firetail, Hooded 
Robin or the Swift Parrot.  

How is the proposal likely to affect current disturbance regimes? 

The Proposal is unlikely to affect fire regimes or the natural flooding regime of the Surface Project 
Area. 

How is the proposal likely to affect habitat connectivity? 

Taking the worst case scenario into account, the proposal may temporarily modify up to 0.46% of 
potential foraging and breeding habitat (excluding the Swift Parrot) in the form of woodland 
habitats present in the Surface Project Area. This accounts for a relatively small percentage of the 
total available habitat for this species within the Surface Project Area and Locality. The proposal 
would not fragment any stands of vegetation which present potential habitat for these species into 
two or more fragments. Where possible, impacted areas will be generally restricted to cleared areas 
and subsequently would not cause major fragmentation of habitat for this species. As such, given 
the mobility of these species, and the extent of similar potential foraging habitat in the locality, it is 
unlikely that the proposal would significantly fragment or isolate any areas of potential foraging 
habitat or movement corridors for these species. 

How is the proposal likely to affect critical habitat?  

Critical habitats are areas of land that are crucial to the survival of particular threatened species, 
populations or ecological communities. Under the TSC Act, the Director-General maintains a 
register of critical habitat. To date, no critical habitat has been declared for the Diamond Firetail, 
Hooded Robin or the Swift Parrot. 

 

Bush-stone Curlew                                                         Burhinus grallarius  

The Bush-stone Curlew is listed as Endangered under the TSC Act. Potential habitat exists for this 
species within the Surface Project Area and there are previous records that are located to the north 
of this area. 

How is the proposal likely to affect the lifecycle of a threatened species and/or population? 

The species inhabits open forests and woodlands with a sparse and grassy ground layer typically 
comprising fallen timber. The species may also utilise wetland habitats. Dry, open grassland and 
cropland, with cover nearby, may also provide habitat for this species (NPWS 1999a). The Bush 
Stone-curlew nests on the ground in a scrape or small bare patch of soil and lays two eggs in early 
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spring or summer. They consume insects, frogs and reptiles. One of the major threats posed to this 
species is the predation by introduced species such as the feral cat and red fox, as well as the 
trampling of eggs by cattle. 

Potential nesting and foraging habitat exists for this species in CPW remnants and waterbodies 
within the Surface Project Area. Factors considered likely to disrupt the life cycle of the Bush-stone 
Curlew includes the clearing of woodland habitats, modification and destruction of ground habitats 
through the removal of leaf litter, fallen timber and the introduction of exotic grasses. Where 
possible, WSLs will be positioned in areas that are currently cleared. However, the loss of suitable 
nesting habitat may still disrupt the life cycle of these species in areas where clearing of the ground 
layer may be unavoidable (e.g. VV07 and gas gathering between VV07 and VV11). Thus, taking 
the worst case scenario into account, the proposal may temporarily modify up to 0.46% of potential 
foraging and breeding habitat in the form of woodland habitats present in the Surface Project Area. 
This accounts for a relatively small percentage of the total available habitat for this species within 
the Surface Project Area and Locality. Furthermore, the activation of mitigation measures such as 
pre-clearing surveys to relocate and avoid nesting periods will ensure minimal impact to the 
lifecycle of this species that may be imposed by the proposal. 

How is the proposal likely to affect the habitat of a threatened species, population or 
ecological community? 

The Bush Stone-curlew prefers open forests and woodlands with a sparse grassy ground layer and 
fallen timber. These habitats are patchy in the locality. Taking the worst case scenario into account, 
the proposal may temporarily modify up to 0.46% of potential foraging and breeding habitat in the 
form of woodland habitats present in the Surface Project Area. This is considered unlikely to 
increase the level of fragmentation currently present within the locality. 

There are no records of the Bush Stone-curlew in the Surface Project Area and the species is rare 
within the region with only one previous record within the locality. The low occurrence of this 
species in the locality is likely to be a direct result of cat and fox predation, as well as agricultural 
practices such as cattle grazing and land clearance. Therefore, it is unlikely that the Surface Project 
Area represents important habitat for this species in the locality. The temporary modification of 
vegetation in the Surface Project Area is not likely to reduce the viability of the Bush Stone-curlew 
in the locality.  

Does the proposal affect any threatened species or populations that are at the limit of its 
known distribution? 

The Bush-stone Curlew is present across Australia, with the exception of the central southern coast 
and inland, the far south-east coast corner, and Tasmania. The species is common in northern 
Australia and in south-east of the country it is either rare or extinct in parts of its former range. 

The Surface Project Area is not at the limit of the distribution for the Bush-stone Curlew. 



Northern Expansion Flora and Fauna Assessment 

B I O S I S  R E S E A R C H    Appendices 129

How is the proposal likely to affect current disturbance regimes? 

The Proposal is unlikely to affect fire regimes or the natural flooding regime of the Surface Project 
Area. 

How is the proposal likely to affect habitat connectivity? 

The Bush Stone-curlew has not been recorded within the Surface Project Area but there are nearby 
records within the locality. The closest record occurs approximately 3 km north of the Surface 
Project Area, which was collected in 1950. 

The Bush Stone-curlew inhabits open forests and woodlands with a sparse grassy ground layer and 
fallen timber. The species may also utilise wetland habitats. Potential habitat for the Bush Stone-
curlew exists within the Surface Project Area in the form of the woodland habitat (as CPW).  

CPW is currently fragmented within the Surface Project Area. Taking the worst case scenario into 
account, the proposal may temporarily modify up to 0.46% of potential foraging and breeding 
habitat in the form of woodland habitats present in the Surface Project Area. This is considered 
unlikely to increase the level of fragmentation currently present within the locality. Consequently, 
it is considered unlikely that the proposal would create any barrier in the movement of this species 
or affect corridors that this species may utilise. Furthermore, the activation of mitigation measures 
such as pre-clearing surveys to replace potential habitat for this species in nearby CPW remnants 
will ensure minimal impact to habitat connectivity for this species. 

How is the proposal likely to affect critical habitat?  

Critical habitats are areas of land that are crucial to the survival of particular threatened species, 
populations or ecological communities. Under the TSC Act, the Director-General maintains a 
register of critical habitat. To date, no critical habitat has been declared for the Bush Stone-curlew. 
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APPENDIX 5 
EPBC Act Significant Impact Criteria 
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Significant Impact Guidelines  

The EPBC Act Significant Impact Guidelines (DEH 2006) provide a set of Significant Impact 
Criteria for matters of national environmental significance that should be taken into consideration 
to determine whether a proposal is likely to have a significant impact on threatened species, 
populations or ecological communities that are known to occur or potentially occur in the Surface 
Project Area.  

Under the EPBC Act, if an action (in this case the current proposal) has the potential to have an 
adverse impact on a threatened species, population or ecological community listed on the Act, the 
proposal must be referred to the Federal Minister for the Environment for further consideration. In 
general terms the test for significance depends on whether an impact is important, notable or of 
consequence, having regard to its context or intensity (DEH 2006). 

Endangered Ecological Communities 
CPW and its habitat occur within the Surface Project Area and on the subject site. CPW is listed on 
the EPBC Act as a CEEC. The potential impacts of the proposal on this biota are assessed against 
the Significant Impact Criteria of the EPBC Act below. 

Cumberland Plain Woodland 

An action is likely to have a significant impact on a critically endangered or endangered ecological 
community if there is a real chance or possibility that it will: 

Reduce the extent of an ecological community 

Based on mapping by NPWS (2002d) the extent of CPW in the Surface Project Area is 
approximately 840ha (Figure 2). Of this it is estimated the extent of the community on the subject 
site including the proposed WSL, Main Gas Gathering Line, GGLs, and access tracks is 66ha.  The 
most likely locations where CPW may be temporarily affected by the proposal including 
disturbance of vegetation and the soil profile are the GGL’s.  Approximately 19ha of CPW is 
estimated to occur in the GGL assessment envelopes.  Of this approximately 0.1ha CPW will be 
impacted at a section of VV07 GGL west of the VV07 WSL.  Of the remaining 18.55ha of CPW in 
the GGL’s it is estimated that 3.74ha may be temporarily affected by the construction of this linear 
infrastructure.  As such these impacts equate to 0.05% of CPW in the Surface Project Area will be 
temporarily affected by the proposal during construction of the VV07 GGL.  Additionally there is 
some potential that a further 0.45% of the total CPW in the Surface Project Area will be 
temporarily affected by the construction of the GGL’s.  The temporary modification to CPW for 
the construction of the GGL’s will mainly be limited to removal of the groundcover and shrub 
stratum with disturbance to the surface and subsurface soil profiles.  Disturbance to these areas of 
CPW will be followed by reinstatement of the surface soils and revegetation works.  Temporary 
disturbance of up to 0.46% of CPW in the Surface Project Area is unlikely to reduce the extent of 
CPW as a result of the current proposal. 
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CPW is also present in the 12.5ha assessment envelopes of several WSLs and some access tracks.  
The design of the current proposal has been guided by an over-arching principle to avoid any area 
either known or likely to support threatened biodiversity including CPW.  The locations of 12 well 
heads in the current proposal are in cleared and disturbed areas that support Closed Grasslands 
dominated by exotic herbs and grasses.   

Fragment or increase fragmentation of an ecological community 

Figure 2 shows the distribution of CPW in the Surface Project Area. The majority of CPW mapped 
by NPWS (2002d) occurs in the northern sector incorporating some large patches with a high level 
of connectivity provided by corridors and partially isolated stands. CPW is sparser through the 
central and southern sectors of the Surface Project Area, smaller in area and relatively disjunct.  

CPW in the vicinity of VV07 WSL and east/west GGL is in the southern portion of a much larger 
stand of the community extending to the north and to the east. Disturbance to CPW for the 
construction of the VV07 east/west GGL will involve clearing of the groundcover and shrub 
stratums over a narrow linear alignment.  The current proposal will not significantly affect the 
connectivity of the broader stand of the community on the subject site or in the Surface Project 
Area. 

CPW occurring along southern and central sectors of Upper Canal is highly fragmented. Where 
clearing is proposed for the main gas pipeline it will be on edges to cleared and disturbed areas and 
no full stands of the community are proposed for removal. Construction of the main gas pipeline 
will not significantly affect the current connectivity of the community on the subject site or in the 
Surface Project Area. 

The GGL through the southern apex of the Surface Project Area at Mount Annan passes through 
several patches of CPW these patches are on the eastern edges of a linear north/south stand of the 
community. Construction of the GGL along the existing access track and Integral Energy easement 
will not significantly affect the current connectivity of the community on the subject site or in the 
Surface Project Area. 

Adversely affect habitat critical to the survival of an ecological community  

‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 

• For activities such as foraging, breeding, roosting, or dispersal; 
• For the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological community, such 
as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
• For the reintroduction of populations or recovery of the species or ecological community. 

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or habitat 
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listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006).  

To date, there is no critical habitat listed by the Minister for DEWHA for CPW. Recovery of this 
CEEC is addressed in the recovery plan prepared for threatened biodiversity for the broader 
Cumberland Plain by DECCW (2009).  However the Cumberland Plain recovery plan identifies 
that for the purposes of the EPBC Act, the habitats critical to the survival of the entities addressed 
in the recovery plan are the Priority Conservation Lands.  The Priority Conservation Lands are 
areas defined as ‘the best remaining opportunities to secure long-term biodiversity benefits in the 
region for the lowest possible cost’ and these are mapped by DECCW (2009).  Review of the 
mapping in the recovery plan maps indicates that some areas in the vicinity of Mt Annan which are 
most likely CPW vegetation at Mt Annan Botanic Gardens, are considered as Priority Conservation 
Lands.   

Modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) necessary for 
an ecological community's survival  

The proposal may result in the temporary modification of 0.46% of CPW and its habitat that varies 
from Poor to Good condition within the subject site. The main abotic factor that will be modified 
will be the soil profile including surface and subsoils in locations of earthworks primarily in the 
GGL’s including the Main Gas Gathering Spine. These modifications to the soil profile and some 
semi-permanent water bodies in location of CPW will be temporary during construction. 

There would be no modification or destruction of abotic factors that are necessary for the survival 
CPW in the Surface Project Area outside of the impact sites on the subject site. 

Cause a substantial change in the species composition of an occurrence of an ecological 
community, including causing a decline or loss of functionally important species 

CPW within the subject site that will be retained and that which occurs in the Surface Project Area 
that will not be directly impacted includes both regrowth and remnant stands that vary in condition 
from Poor to Good. The main factors that are likely to cause a substantial change to the species 
composition of retained CPW in both the subject site and Surface Project Area are: 

• Modification of hydrological processes and features; 
• Inappropriate fire regimes; 
• The amplification of the impacts of existing introduced flora and fauna; or 
• Introduction of new and invasive introduced flora and fauna. 

Other than where CPW will be temporarily modified on the subject site, the proposed action is 
unlikely to cause a substantial change in the species composition of the retained stands of the 
community through minor and temporary modifications to surface hydrology. It is unlikely that 
there will be an increase in the impact of introduced flora and fauna that are impacting on the 
community in the region. The proposed action is not likely to further affect the altered status of the 
current fire regime that stands of the community on the subject site or in the Surface Project Area 
will be subject to. 
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Cause a substantial reduction in the quality or integrity of an occurrence of an ecological 
community, including, but not limited to: 

Assisting invasive species, that are harmful to the listed ecological community, to become 
established; or 

The classes of invasive introduced flora species that are identified as posing the highest level of 
threat to CPW are exotic vines and scramblers, exotic perennial grasses and woody weeds. There 
are several key species affecting CPW in each of these weed classes with all of them common to 
abundant throughout the Cumberland Plain and wider region. Land degradation and grazing by 
European rabbits is a threat to CPW particularly in view of the floristic structure of the community 
where the groundcover stratum supports the highest level of plant species richness. The proposed 
action will not assist invasive species that are identified as a posing a threat to become further 
established. Similarly the proposed action will not promote the introduction and establishment of 
additional exotic species that may impact on CPW in the locality or region.  

Causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into 
the ecological community which kill or inhibit the growth of species in the ecological 
community 

The proposed action will not involve the use chemicals or result in the mobilisation of pollutants 
that will kill or interfere with the life cycle of flora and fauna species that occur in CPW on the 
subject site or in the Surface Project Area. 

To interfere with the recovery of an ecological community 

The Draft NSW and National Recovery Plan Cumberland Plain Recovery Plan (draft Recovery 
Plan) by DECCW addresses the threatened species, populations and ecological communities that 
are endemic (or primarily endemic) to western Sydney including CPW (DECCW, 2009). 

Key principles on which the Draft Recovery Plan is based are; 

• the protection and management of large, intact remnants is more effective and efficient than 
for smaller, fragmented remnants; 

• recovery efforts need to aim to ensure that a representative sample of biodiversity is 
conserved; 

• active management to best practice standards is needed to prevent the degradation of 
bushland in a fragmented landscape; 

• where impacts on biodiversity cannot be avoided, they should be offset using appropriate 
means. 

 

Significantly the draft Cumberland Plain Recovery Plan seeks to focus recovery efforts on those 
lands which represent the best opportunities to secure viable, long-term conservation outcomes in 
the region. These lands, referred to as the priority conservation lands mapped and generally 
described in the in the draft Recovery Plan.  In summary the priority conservation lands of the draft 
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Recovery Plan represent the best remaining opportunities in the region to maximise long-term 
biodiversity benefits for the lowest possible cost, including the least likelihood of restricting land 
supply.  DECCW considers these lands, which cover approximately 25,566 ha, to be the highest 
priority for future recovery efforts associated with the threatened biodiversity.  CPW of the Surface 
Project Area is not mapped as occurring in priority conservation lands in Figure 1 of draft 
Recovery Plan 

The temporary modification of up to 0.46% of CPW of the Surface Project Area as a result of the 
proposal is not considered likely to interfere with the recovery of CPW.  

Conclusion 

Avoidance of significant flora and fauna habitats such as regrowth and remnant CPW has been a 
continuous process through inception phases, field surveys and culminating in the current design of 
the proposed action. Based on the assessments above and the application of sustainability principles 
in the planning phase including measures to avoid or reduce impacts on matters of national 
environmental significance, it is unlikely that the current proposed action it will have a significant 
impact on CPW.  The current proposal that places the 12 well heads in disturbed Closed Grasslands 
of the WSL, Main Gas Gathering Spine and GGL’s that avoid CPW as far as possible and access 
tracks that will be mainly confined to existing tracks or cleared and disturbed areas is unlikely to 
reduce the extent of, fragment, adversely affect and interfere with CPW such that the survival of 
the community is place at risk in the Surface Project Area, Locality or region. 

In view of the above a Referral under the provisions of the EPBC Act is not recommended for 
CPW.  
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Endangered Species 

Flora 

There is a medium to high likelihood of occurrence based on potential habitat and previous records 
within the Surface Project Area for the following species listed as Vulnerable under the EPBC Act: 

• Acacia pubescens; 

• Pomaderris brunnea; and 

• Thesium australe. 

In addition, potential habitat also occurs within the Surface Project Area for the following species 
listed as Endangered under the EPBC Act: 

• Cynanchum elegans; and  

• Pimelea spicata.  

The potential impacts of the proposal on these species are assessed against the Significant Impact 
Criteria of the EPBC Act below. 

None of theses species were recorded by direct observation within the Surface Project Area during 
the current survey.  

Acacia pubescens 

Acacia pubescens is a spreading shrub 1-4 m high with brilliant yellow flowers, bipinnate leaves 
and conspicuously hairy branches (NPWS 2003c). This species is known to occur on alluviums, 
shales and at the intergrade between shales and sandstones. The species has been recorded within 
Cumberland Plain Woodland (CPW), Cooks River Castlereagh Ironbark Forest and Shale Gravel 
Transition Forest (NPWS 2003c). 

Acacia pubescens was not recorded in the Surface Project Area during the current surveys; 
however potential habitat for the species exists within CPW. Potential habitat of Acacia pubescens 
that occurs in the Surface Project Area is not considered to constitute an important area for a 
population of the species, because: 
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• It is unlikely to be a key source population either for breeding or dispersal;  

• It is unlikely to be necessary for maintaining genetic diversity; and, 

• The Surface Project Area is not at or near the limit of the species range. 

Is the action likely to lead to a long-term decrease in the size of an important population of a 
species? 

Potential habitat within the Surface Project Area does not support an important population of 
Acacia pubescens. Acacia pubescens was not recorded during the current surveys, despite it being 
previously recorded within the Locality. The proposed action may temporarily modify up to 0.46%  
of potential habitat for this species (CPW) in the Surface Project Area.. Given the extent of 
potential habitat within the Surface Project Area and Locality , it is considered unlikely that the 
proposal would lead to a long-term decrease in the size of the population of this species. 

Is the action likely to reduce the area of occupancy of an important population of this 
species? 

Potential habitat within the Surface Project Area does not support an important population of 
Acacia pubescens. Potential habitat for Acacia pubescens exists within the CPW present in the 
Surface Project Area.  The proposed action may temporarily modify up to 0.46% of potential 
habitat for this species (CPW) in the Surface Project Area. Given the extent of potential habitat 
within the local region and the lack of records of this species within the Surface Project Area, it is 
considered unlikely that the proposal would lead to a reduction in the area of occupancy of an 
important population of this species. 

Is the action likely to fragment an existing important population into two or more 
populations? 

Acacia pubescens is not recorded in the current field surveys or database searches of the Surface 
Project Area.  An important population of the species is unlikely to be fragmented as a result of the 
proposed action.  

Is the action likely to adversely affect habitat critical to the survival of a species? 

‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 

• For activities such as foraging, breeding, roosting, or dispersal; 
• For the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological community, such 
as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
• For the reintroduction of populations or recovery of the species or ecological community. 
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Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or, habitat 
listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006). The potential habitat within the Surface Project Area is not considered to be habitat critical 
for survival of this species. 

Is the action likely to disrupt the breeding cycle of an important population? 

The potential habitat for Acacia pubescens within the Surface Project Area is not considered to 
constitute an important population. Thus, the action is unlikely to disrupt the breeding cycle of an 
important population.  The proposed action is unlikely to disrupt the breeding cycle of any 
populations of the species in the Locality or region. 

Is the action likely to modify, destroy, remove or isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline? 

Taking into account the worst case scenario, the proposal will temporarily modify small amount of 
potential habitat for this species within the Surface Project Area (up to 0.46%) in comparison to 
that available within broader locality. Consequently, the proposal is unlikely to result in the decline 
of the species. 

Is the action likely to result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species' habitat? 

The action is unlikely to result in an increase in the establishment of invasive species above the 
current levels within the potential habitat of this species.  

Is the action likely to introduce disease that may cause the species to decline? 

Infection of native plants by the fungus, Phytophthora cinnamomi is considered a potential risk to 
native plants in the Surface Project Area. Vehicles and machinery could potentially introduce and 
spread Phytophthora cinnamomi throughout the Surface Project Area. As a precaution, it is 
recommended that vehicles and machinery be washed down prior to use on site. 

Is the action likely to interfere substantially with the recovery of the species? 

The action will not interfere with the recovery of the species in the Locality or region. 

Conclusion 

Based on the above assessment, Acacia pubescens is unlikely to be significantly impacted by the 
proposal, and as such, a Referral under the provisions of the EPBC Act is not recommended for 
these species.  
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Pomaderris brunnea 

Pomaderris brunnea is a shrub to 3 m in height with distinctively hairy stems. The small flowers 
have no petals, are yellowish and form dense clusters at the ends of the branches. 

Pomaderris brunnea has a very limited distribution around the Nepean and Hawkesbury Rivers, 
where it grows in moist woodland, semi-cleared scrub or forest on clay and alluvial soils on 
floodplains and creek lines. 

Pomaderris brunnea was not recorded during the field surveys. There are twenty-three previous 
records of this species within the locality, of which a majority occur approximately 6 km to the 
south of the Surface Project Area on the Nepean River floodplain at Menangle. The Surface Project 
Area supports marginal potential habitat for this species in the form of CPW on clay. 

Potential habitat of Pomaderris brunnea that occurs in the Surface Project Area is not considered to 
constitute an important area for a population of the species, because: 

• It is unlikely to be a key source population either for breeding or dispersal;  

• It is unlikely to be necessary for maintaining genetic diversity; and, 

• The Surface Project Area is not at or near the limit of the species range. 

Is the action likely to lead to a long-term decrease in the size of an important population of a 
species? 

Potential habitat within the Surface Project Area does not support an important population of 
Pomaderris brunnea. Pomaderris brunnea was not recorded during the current surveys, despite it 
being previously recorded within the Locality. The proposed action may temporarily modify less 
than 0.46% of potential habitat for this species in the Surface Project Area.. Given the extent of 
potential habitat within the Surface Project Area and Locality , it is considered unlikely that the 
proposal would lead to a long-term decrease in the size of an important or other population of this 
species. 

Is the action likely to reduce the area of occupancy of an important population of this 
species? 

Potential habitat within the Surface Project Area does not support an important population of 
Pomaderris brunnea. Potential habitat for Pomaderris brunnea exists within the native plant 
communities present in the Surface Project Area.  The  action may temporarily modify less than 
0.46% of potential habitat for this species (CPW) in the Surface Project Area. Given the extent of 
potential habitat within the local region and the lack of records of this species within the Surface 
Project Area, it is considered unlikely that the proposal would lead to a reduction in the area of 
occupancy of an important population of this species. 
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Is the action likely to fragment an existing important population into two or more 
populations? 

Pomaderris brunnea is not recorded in the current field surveys or database searches of the Surface 
Project Area.  An important population of the species is unlikely to be fragmented as a result of the 
proposed action.  

Is the action likely to adversely affect habitat critical to the survival of a species? 

‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 

• For activities such as foraging, breeding, roosting, or dispersal; 
• For the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological community, such 
as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
• For the reintroduction of populations or recovery of the species or ecological community. 

 

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or, habitat 
listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006). The potential habitat within the Surface Project Area is not considered to be habitat critical 
for survival of this species. 

Is the action likely to disrupt the breeding cycle of an important population? 

The potential habitat for Pomaderris brunnea within the Surface Project Area is not considered to 
constitute an important population. Thus, the action is unlikely to disrupt the breeding cycle of an 
important population. The proposed action is unlikely to disrupt the breeding cycle of any 
populations of the species in the Locality or region. 

Is the action likely to modify, destroy, remove or isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline? 

Taking into account the worst case scenario, the proposal will temporarily modify small amount of 
potential habitat for this species within the Surface Project Area (up to 0.46%) in comparison to 
that available within broader locality. Consequently, the proposal is unlikely to result in the decline 
of the species. 

Is the action likely to result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species' habitat? 

The action is unlikely to result in an increase in the establishment of invasive species above the 
current levels within the potential habitat of this species.  
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Is the action likely to introduce disease that may cause the species to decline? 

Infection of native plants by the fungus, Phytophthora cinnamomi is considered a potential risk to 
native plants in the Surface Project Area. Vehicles and machinery could potentially introduce and 
spread Phytophthora cinnamomi throughout the Surface Project Area. As a precaution, it is 
recommended that vehicles and machinery be washed down prior to use on site. 

Is the action likely to interfere substantially with the recovery of the species? 

The action will not interfere with the recovery of the species in the Locality or region. 

Conclusion 

Based on the above assessment, Pomaderris brunnea is unlikely to be significantly impacted by the 
proposal, and as such, a Referral under the provisions of the EPBC Act is not recommended for 
these species.  

Thesium australe  

Thesium australe is a small, straggling herb to 40 cm tall. Leaves are pale green to yellow-green, 
somewhat succulent, 1 - 4 cm long and 0.5 - 1.5 mm wide (DEC 2005}). Flowers are minute and 
white, emerging where the leaves meet the stems and appearing in spring. The fruit is small and 
nut-like, developing in summer. This species is often hidden amongst grasses and herbs (DEC 
2005}). 

The species is found in very small populations scattered across eastern NSW, along the coast, and 
from the Northern to Southern Tablelands (DEC 2005}). It is also found in Tasmania and 
Queensland and in eastern Asia (DEC 2005}). 

Thesium australe occurs in grassland or grassy woodland, often in damp sites in association with 
Kangaroo grass Themeda australis (DEC 2005}). The species is a root parasite that takes water and 
some nutrient from other plants, especially Themeda australis (DEC 2005}). 

This species was not recorded within the Surface Project Area. Thesium australe is considered to 
be inconspicuous and difficult to detect regardless of the flowering season. Vegetation within the 
Surface Project Area that is considered potential habitat includes CPW remnants and regrowth and 
exotic grassland.  

Potential habitat of Thesium australe that occurs in the Surface Project Area is not considered to 
constitute an important area for a population of the species, because: 
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• It is unlikely to be a key source population either for breeding or dispersal;  

• It is unlikely to be necessary for maintaining genetic diversity; and, 

• The Surface Project Area is not at or near the limit of the species range. 

Is the action likely to lead to a long-term decrease in the size of an important population of a 
species? 

The potential habitat of Thesium australe within the Surface Project Area does not constitute an 
important population of this species. Within the Project Area, small patches or clumps of Themeda 
australis occurring within CPW and exotic grassland are considered to provide potential habitat for 
this species. Given the large area of known and potential habitat within the Locality, the relatively 
small area of potential habitat within the Surface Project Area is considered of low importance to 
the survival of a population of the species. The Proposal is therefore considered unlikely to lead to 
a long term decrease in the size of an important population of Thesium australe.  

Is the action likely to reduce the area of occupancy of an important population of this 
species? 

The potential habitat of Thesium australe within the Surface Project Area does not constitute an 
important area for this species. Within the Surface Project Area, small patches or clumps of 
Themeda australis occurring within CPW and exotic grassland are considered to provide potential 
habitat for this species. Themeda australis is also an abundant pasture species within the locality. 
Taking into account the worst case scenario, the area to be impacted by the proposal is extremely 
small compared to the potential habitat that will remain in the locality. The Proposal is not 
considered likely to reduce the area of occupancy of an important population. 

Is the action likely to fragment an existing important population into two or more 
populations? 

Potential habitat within the Surface Project Area does not support an important population of 
Thesium australe. When considering the pre-existing degree of fragmentation and the likely extent 
of influence on the Surface Project Area, the Proposal would not significantly increase the 
magnitude of fragmentation or isolation of areas of potential habitat for this species. On this basis 
the action is unlikely to fragment an existing population into two or more populations. 

Is the action likely to adversely affect habitat critical to the survival of a species? 

‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 

• For activities such as foraging, breeding, roosting, or dispersal; 
• For the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological 
community, such as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
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• For the reintroduction of populations or recovery of the species or ecological 
community. 

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or, habitat 
listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006). To date, there is no critical habitat listed by the Minister for the DEWHA for Thesium 
australe. Further, the potential habitat in the Surface Project Area is not considered to meet the 
above definition of critical habitat for Thesium australe.  

Is the action likely to disrupt the breeding cycle of an important population? 

Little information is available regarding the life cycle of Thesium australe aside from its apparent 
association with host grass species, especially Themeda australis. Literature suggests that fire 
induces re-sprouting and seed germination in the species (DSE 2003). It has also been suggested 
that maintenance of open areas by frequent firing may be important in maintaining suitable open 
habitat for the species. The Proposal is unlikely to interfere with existing fire regimes in the 
Surface Project Area. 

Seed dispersal mechanisms are unknown. Possible dispersal mechanisms for the species; such as 
wind, insects, animals or local seed drop are unlikely to be affected by the Proposal.  

Is the action likely to modify, destroy, remove or isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline? 

The species was not recorded within the Surface Project Area during the field surveys, however, 
Thesium australe is considered to be inconspicuous and difficult to detect regardless of the 
flowering season.  Approximately 21km2 of potential habitats for Thesium australe exists within the 
Locality including CPW and Closed Grassland dominated by exotic groundcovers which covers a 
majority of the area. The proposal will involve the direct loss of approximately 0.43ha of Closed 
Grassland will constituting 0.01% of the vegetation of the Surface Project and potential habitat for 
Thesium australe.  Given the availability of large areas of potential habitat in the Locality, 
compared to the area to be impacted by the Proposal, it is considered unlikely that the Proposal 
would modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline. 

Is the action likely to result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species' habitat? 

The action is unlikely to result in an increase in the establishment of invasive species above the 
current levels within the potential habitat of this species.  

Is the action likely to introduce disease that may cause the species to decline? 

Infection of native plants by the fungus, Phytophthora cinnamomi is considered a potential risk to 
native plants in the Surface Project Area. Vehicles and machinery could potentially introduce and 
spread Phytophthora cinnamomi throughout the Surface Project Area. As a precaution, it is 
recommended that vehicles and machinery be washed down prior to use on site. 
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Is the action likely to interfere substantially with the recovery of the species? 

The action will not interfere with the recovery of this threatened species within the Surface Project 
Area, Locality or region . 

Conclusion 

Based on the above assessment, Thesium australe is unlikely to be significantly impacted by the 
proposal, and as such, a Referral under the provisions of the EPBC Act is not recommended for 
these species.  

Cynanchum elegans 

Cynanchum elegans is a climber with variable forms. This species typically occurs on the edge of 
dry rainforest vegetation. It is also associated with other vegetation types such as, littoral rainforest, 
Coastal Tea-tree Leptospermum laevigatum – Coastal Banksia Banksia integrifolia subsp. 
integrifolia coastal scrub; Forest Red Gum Eucalyptus tereticornis aligned open forest and 
woodland; Spotted Gum Eucalyptus maculata aligned open forest and woodland; and Bracelet 
Honeymyrtle Melaleuca armillaris scrub to open scrub. 

This species was not recorded during field surveys, despite one previous record within the Surface 
Project Area and several records within the broader locality. 

Is the action likely to lead to a long-term decrease in the size of a population of a species? 

Cynanchum elegans was not recorded in the Surface Project Area during field surveys. However 
one record of the species is detected from the database searches in the northern area of the Surface 
Project Area.  The temporary modification of up to 0.46% of the potential habitat for the species in 
the Surface Project Area is not likely to lead to a long-term decrease in the size of the population. 

Is the action likely to reduce the area of occupancy of a population of this species? 

A population of Cynanchum elegans is recorded from database searches in the northern section of 
the Surface Project Area.  The proposed action will not impact on the area of the previous record of 
the species in the Surface Project Area or Locality.  The proposed action is not likely to reduce the 
area of occupancy of a population of the species. 

Is the action likely to fragment an existing population into two or more populations? 

A population of Cynanchum elegans is recorded from database searches in the northern sector of 
the Surface Project Area.  Additional database records of the species are clustered to the west of the 
Surface Project Area.  The proposed action will not fragment the previously recorded population of 
the species in the Surface Project Area or those previously recorded in the Locality.  

Is the action likely to adversely affect habitat critical to the survival of a species? 
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‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 

• For activities such as foraging, breeding, roosting, or dispersal; 
• For the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological community, such 
as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
• For the reintroduction of populations or recovery of the species or ecological community. 

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or, habitat 
listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006). To date, there is no critical habitat listed by the Minister for the DEWHA for Cynanchum 
elegans. Further, the potential habitat in the Surface Project Area does not meet the above 
definition of critical habitat for Cynanchum elegans.  

Is the action likely to disrupt the breeding cycle of a population? 

Due to the minimal amount of temporary disturbance to native vegetation of the current proposal, 
the proposed action is unlikely to disrupt the breeding cycle of any populations of the species 
previously recorded in the north of the Surface Project Area, in the Locality or the region. 

Is the action likely to modify, destroy, remove, isolate or decrease the availability or quality of 
habitat to the extent that the species is likely to decline? 

The proposed action will not impact on the area of the previously recorded population of the 
species in the Surface Project Area or those previously recorded in the Locality. 

Taking into account the worst case scenario, the proposal will temporarily modify a small amount 
of potential habitat for this species within the Surface Project Area (up to 0.46%) in comparison to 
that available within broader locality. Consequently, the proposal is unlikely to result in the decline 
of the species. 

Is the action likely to result in invasive species that are harmful to a critically endangered or 
endangered species becoming established in the endangered or critically endangered species´ 
habitat? 

The Surface Project Area contains a high level of weeds. Thus, it is considered unlikely that the 
Proposal would increase the threat of weed invasion, above the current level.  

Is the action likely to introduce disease that may cause the species to decline? 

The proposed action is not likely to introduce disease that may cause the species to decline. As a 
precaution, construction/earth moving vehicles should be washed down prior to use on site.  

Is the action likely to interfere with the recovery of the species? 
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No Recovery Plan as published by DEWHA is available for Cynanchum elegans. The threatened 
species profile for Cynanchum elegans refers to nine priority actions to assist in recovery of the 
species (DEC 2005v). Those relevant to the Proposal include (DEC 2005~): 

• Consider off-site impacts in the assessment of nearby developments;  
• Install fencing to exclude livestock and machinery, and control access where required;  
• Protect areas of known and potential habitat from clearing and further fragmentation;  
• Restore degraded habitat using bush regeneration techniques (note that it is crucial that 

workers are able to distinguish the species from the exotic Moth Plant Araujia sericifera);  
• Mark sites and potential habitat onto maps used for planning maintenance work; and,  
• Map known sites and conduct searches of potential habitat for new sites. 

With the exception of the removal of a small area of potential habitat, the Proposal is not 
inconsistent with the priority actions that relate to the recovery of Cynanchum elegans. 

Conclusion 

Based on the above assessment, Cynanchum elegans is unlikely to be significantly impacted by the 
Proposal and, as such, a referral under the provisions of the EPBC Act is not recommended for this 
species. 

Pimelea spicata 

Pimelea spicata is a small spreading or erect shrub growing to 50 cm (NPWS 2004). The leaves are 
opposite and elliptical, to 20 mm long by 8 mm wide (DECC 2005). The white, pink-tinged flowers 
are tubular, to 10 mm long, with four spreading petals (DECC 2005). They may appear at any time 
of the year, but are mostly seen in summer (DECC 2005). The species is known to occur in areas 
supporting or areas previously supporting Cumberland Plain Woodland.  

Once widespread on the Cumberland Plain, Pimelea spicata occurs in two disjunct areas, the 
Cumberland Plain (Western Sydney) and the Illawarra. In both the Cumberland Plain and Illawarra 
region, this species is found on well-structured clay soils (DECC 2005). In the coastal Illawarra it 
occurs commonly in Banksia integrifolia open woodland with a more well developed shrub and 
grass understorey (DECC 2005). 

It is also known from highly disturbed areas including road verges, table drains, road embankments 
and ploughed paddocks (DECC 2005). 

Pimelea spicata was not recorded during the field surveys, despite several previous records being 
found within the Surface Project Area and the broader locality. 

Is the action likely to lead to a long-term decrease in the size of a population of a species? 

Although, Pimelea spicata was not recorded within the Surface Project Area during the current 
field survey, the species is cryptic and difficult to detect, particularly when not in flower.  There are 
three previous record locations of this species within the Surface Project Area. The species flowers 
sporadically throughout the year. The temporary modification of up to 0.46% of the potential 
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habitat for the species in the Surface Project Area is not likely to lead to a long-term decrease in the 
size of the population known fro the Surface Project Area. 

Is the action likely to reduce the area of occupancy of a population of this species? 

Populations of Pimelea spicata are recorded from database searches in the western area of the 
Surface Project Area.  The proposed action will not impact on the area of the previous record of the 
species in the Surface Project Area or Locality.  The proposed action is not likely to reduce the area 
of occupancy of a population of the species. 

Is the action likely to fragment an existing population into two or more populations? 

No known populations of Pimelea spicata would be impacted by the proposal. The proposal would 
impact on a very small proportion of potential habitat and this is not expected to result in the 
fragmentation of any populations of this species or areas of potential habitat. 

Is the action likely to adversely affect habitat critical to the survival of a species? 

‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 

• For activities such as foraging, breeding, roosting, or dispersal; 
• For the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological community, such 
as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
• For the reintroduction of populations or recovery of the species or ecological community. 

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or habitat 
listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006). To date, there is no critical habitat listed by the Minister for the Department of the 
Environment, Water, Heritage and the Arts for Pimelea spicata.  

Critical habitat for Pimelea spicata has not been identified in the recovery plan for the species 
(DEC 2004). However, the recovery plan identifies the habitat features and locations that would 
contain habitat that is important to the survival of the species, as required by the EPBC Act (DEC 
2004). These include 28 known locations throughout the species known distribution. The Surface 
Project Area is not one of these known locations.  

The potential habitat in the Surface Project Area is not an area considered to be necessary for 
breeding, dispersal or succession; to maintain genetic diversity; or for the reintroduction of 
populations or recovery of the species. Therefore, the proposal will not impact on habitat critical to 
the survival of the Pimelea spicata. 

Is the action likely to disrupt the breeding cycle of a population? 
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The proposal is considered unlikely to impact the pollination or dispersal of a population (if one 
exists) of Pimelea spicata given that the proposal; 

• Will not resulting in the total destruction of habitat, 
• Will  not interfere with fire regimes within the Surface Project Area or locality, 
• Will not increase vehicular, bike, pedestrian, or other, access to a known population of the 

species, 
• Is unlikely to increase rubbish dumping within known or potential habitats for the species, 

and, 
• Is unlikely to significantly increase levels of weed invasion within adjacent areas as they are 

already subject high levels of weed invasion. 

Given that no individuals were detected within the subject site of the Surface Project Area, it is 
unlikely that the proposal will disrupt the lifecycle of the species. 

Is the action likely to modify, destroy, remove, isolate or decrease the availability or quality of 
habitat to the extent that the species is likely to decline? 

Given the relatively small area of habitat directly impacted and Moderate to Poor condition of 
vegetation in the Surface Project Area, the proposal is unlikely to modify, destroy or decrease the 
availability or quality of habitat such that it may result in the decline of the species. Furthermore, 
the proposal will not result in the isolation or fragmentation of potential habitat for the species.  

Given the condition and size of the potential habitat within the Surface Project Area and the very 
small area to be removed relative to available habitats within the locality, it is not considered that 
for the proposal would affect the long term survival the species. The proposal is not likely to 
modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline. 

Is the action likely to result in invasive species that are harmful to a critically endangered or 
endangered species becoming established in the endangered or critically endangered species´ 
habitat? 

The vegetation within the Surface Project Area that provides potential habitat for Pimelea spicata 
is already subject to invasion by weeds and grazing. Further disturbance as a result of the proposal 
would be minimal and it is considered unlikely to significantly increase weed invasion in the 
Surface Project Area. 

Is the action likely to introduce disease that may cause the species to decline? 

The Proposal is unlikely to introduce disease that may cause Pimelea spicata to decline. However, 
as a precautionary measure plant and vehicles should be clean and free of dirt and organic materials 
prior to use on sites near areas of native vegetation. 

Is the action likely to interfere with the recovery of the species? 
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No Recovery Plan as published by DEWHA is available for Pimelea spicata (Department of 
Environment and Heritage 2005), however, a draft recovery plan has been prepared for Pimelea 
spicata by NSW Department of Environment and Climate Change (DEC 2004). The overall 
objective of this recovery plan is to ensure the continued and long-term survival of P. spicata in the 
wild by promoting the in-situ conservation of the species across its natural range. Specific recovery 
objectives include: 

• Conserve P. spicata using land-use and conservation planning mechanisms; 
• Identify and minimise the operation of threats at sites where P. spicata occurs; 
• Develop and implement a survey and monitoring program that will provide information on 

the extent and viability of P. spicata; 
• Provide the community with information that assists in conserving the species; 
• Raise awareness of the species and involve the community in the recovery program; and 
• Conduct research that will assist future management decisions. 

Conclusion 

Based on the above assessment, Pimelea spicata is unlikely to be significantly impacted by the 
Proposal and, as such, a referral under the provisions of the EPBC Act is not recommended for this 
species. 
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Fauna 

There is a medium to high likelihood of occurrence within the Surface Project Area for two 
fauna species listed as threatened under the EPBC Act: 

• Swift Parrot listed (Endangered); and 

• Grey-headed Flying-fox (Vulnerable). 

Swift Parrot (Lathamus discolor)  

The Swift Parrot breeds in Tasmania during spring and summer, migrating in the autumn and 
winter months to south-eastern Australia from Victoria and the eastern parts of South Australia to 
south-east Queensland. In NSW the species mostly occurs on the coast and south west slopes (DEC 
2005r).  

Is the action likely to lead to a long-term decrease in the size of a population of the species? 

The Swift Parrot was not recorded during the current surveys; however it has previously been 
recorded within the Locality of the Surface Project Area. Taking into account the worst case 
scenario, the proposal will temporarily modify a small amount of potential habitat for this species 
within the Surface Project Area (up to 0.46%) in comparison to that available within broader 
locality. Consequently, the proposal is unlikely to result in the long-term decrease in the size of a 
population of the species. 

Is the action likely to reduce the area of occupancy of a population of this species? 

The installation of VV07 WSLs and the gas gathering line from VV07 to VV11 may temporarily 
modify potential habitat of this species, as the site contains foraging resources (Eucalyptus 
moluccana). However, given the extent of potential habitat within the local area (840 ha), the 
quality of potential habitat and the mobility of this species, it is unlikely that the proposal would 
reduce the area of occupancy of a population of this species. 

Is the action likely to fragment an existing population into two or more populations? 

The Swift Parrot is a highly mobile species, migrating from Tasmania to south-east mainland 
Australia in winter. The proposal is unlikely to fragment existing populations of such a highly 
mobile species. 

Is the action likely to adversely affect habitat critical to the survival of a species? 

‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 

• For activities such as foraging, breeding, roosting, or dispersal; 
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• For the long-term maintenance of the species or ecological community (including the 
maintenance of species essential to the survival of the species or ecological community, such 
as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
• For the reintroduction of populations or recovery of the species or ecological community. 

Such habitat may be, but is not limited to habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or, habitat 
listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006). 

Taking into account the worst case scenario for this proposal, the action may temporarily modify a 
small amount of the potential habitat for this species. However, given the availability of similar 
habitat within the Surface Project Area and the broader locality, as well as the mobility of this 
species, the relatively small amount of potential habitat that may be modified is not considered to 
be critical to the survival of the species. 

Is the action likely to disrupt the breeding cycle of a population? 

The Swift Parrot breeds in Tasmania and as such, the proposal is unlikely to impact directly on the 
breeding cycle of this species. In addition, given the relatively small proportion of potential 
foraging habitat that may be temporarily modified (up to 0.46% within the Surface Project Area) it 
is unlikely that the action would disrupt the breeding cycle of this species. 

Is the action likely to modify, destroy, remove or isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline? 

The temporary modification of a relatively small quantum of vegetation from within the Surface 
Project Area and providing potential foraging habitat for this species is considered unlikely to 
contribute to the overall reduction in available habitat for the Swift Parrot. The proposal is, 
therefore, unlikely to result in the decline of the species. 

Is the action likely to result in invasive species that are harmful to a critically endangered or 
endangered/vulnerable species becoming established in the endangered or critically 
endangered species/vulnerable habitat? 

The action is unlikely to increase the extent and distribution of invasive pests and weeds in the 
region above the current levels.  

Is the action likely to introduce disease that may cause the species to decline? 

The proposal is not likely to lead to the introduction of a disease (e.g. Beak and Feather Disease - 
Psittacosis) that would cause a decline in Swift Parrots   

Is the action likely to interfere substantially with the recovery of this species? 

The action will not interfere with the recovery of any threatened species within the local area. 
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Conclusion 

Based on the above assessment the Swift Parrot is unlikely to be significantly impacted by the 
activities, and as such, a Referral under the provisions of the EPBC Act is not recommended for 
this species. 

 

Grey-headed Flying-fox     Pteropus poliocephalus  

Populations of the Grey-headed Flying-fox that may occur within the development footprint are not 
considered important populations because: 

• they are unlikely to be key source populations either for breeding or dispersal;  
• they are unlikely to be necessary for maintaining genetic diversity; and, 
• the study site is not at or near the limit of the species range. 

The Grey-headed Flying Fox was not recorded within the Surface Project Area during the current 
survey. However, there are several previous records of this species within the Surface Project Area 
and broader locality (DECCW Atlas of NSW Wildlife). 

Is the action likely to lead to a long-term decrease in the size of an important population of a 
species? 

Taking into account the worst case scenario, the proposal will temporarily modify a small amount 
of potential habitat for this species within the Surface Project Area (up to 0.46%) in comparison to 
that available within broader locality. The species is not known to form roosting camps at the site. 
Furthermore, given the range and mobility of this species, it is unlikely to be wholly dependent 
upon resources within the Surface Project Area. Consequently, the proposal is unlikely to result in 
the long-term decrease in the size of an important population of this species. 

Is the action likely to reduce the area of occupancy of an important population? 

This species is highly mobile and it is known to travel up to 50 km to forage. Consequently, the 
proposal is unlikely to reduce the area of occupancy of an important population. 

Is the action likely to fragment an existing important population into two or more 
populations? 

The Surface Project Area is not known to contain a resident population or camp of Grey-headed 
Flying-fox. As such, the proposal is unlikely to fragment an existing population into two or more 
populations. 

Is the action likely to adversely affect habitat critical to the survival of a species? 

‘Habitat critical to the survival of a species or ecological community’ is defined by DEH (2006) as 
areas that are necessary: 
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• For activities such as foraging, breeding, roosting, or dispersal; 
• For the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological community, such 
as pollinators); 

• To maintain genetic diversity and long term evolutionary development; or, 
• For the reintroduction of populations or recovery of the species or ecological community. 

Such habitat may be, but is not limited to: habitat identified in a recovery plan for the species or 
ecological community as habitat critical for that species or ecological community; and/or, habitat 
listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act (DEH 
2006). The potential habitat within the Surface Project Area is not considered to be habitat critical 
for survival of this species. 

Is the action likely to disrupt the breeding cycle of an important population? 

The Surface Project Area is not considered to contain an important population of the Grey-headed 
Flying-fox. Therefore, the proposed action is unlikely to disrupt the breeding cycle of an important 
population. 

Is the action likely to modify, destroy, remove or isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline? 

Taking into account the worst case scenario, the proposal may temporarily modify only a small 
amount of potential foraging habitat for this species relative to the available habitat within the 
Surface Project Area and across the species range. Consequently, the proposal is unlikely to result 
in the decline of the species. 

Is the action likely to result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species' habitat? 

The action is unlikely to result in an increase in the establishment of invasive species above the 
current levels within the potential habitat of this species.  

Is the action likely to introduce disease that may cause the species to decline? 

The action is unlikely to result in the introduction of a disease that will cause Grey-headed Flying-
fox to decline.  

Is the action likely to interfere substantially with the recovery of the species? 

The action will not interfere with the recovery of this threatened species within the Surface Project 
Area or region. 
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Conclusion 

Based on the above assessment, the Grey-headed Flying-fox is unlikely to be significantly 
impacted by the proposal, and as such, a Referral under the provisions of the EPBC Act is not 
recommended for these species.  
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APPENDIX 6 
Threatened Flora and Fauna Likelihood of Occurrence 

Assessment Criteria 
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Likelihood 
of 
Occurrence 

Assessment Criteria 

Low Species considered to have a low likelihood of occurrence include species not recorded in the 
field surveys that fit one or more of the following criteria: 
Have not been recorded previously in the Surface Project Area or locality and the Surface 
Project Area is beyond the known distribution or range. 
Are dependant on a narrow range or specific habitats that do not or are not likely to occur in 
the Surface Project Area. 
Are considered locally extinct. 
Are a non-cryptic perennial flora species that were targeted during field surveys. 
Are flora species that have a very limited range and highly specific dispersal mechanisms. 

Medium Species considered to have a moderate likelihood of occurrence include species not recorded 
in the field surveys that fit one or more of the following criteria: 
There are infrequent recorded for the species in the Surface Project Area and locality. 
Preferential habitats of the species are present in the Surface Project Area but these are mainly 
in a poor or modified condition. 
May use or occur in habitats within the Surface Project Area opportunistically during seasonal 
migration but are unlikely to be present on permanent basis as a populations or vagrant 
individuals.  
Are cryptic flowering flora species that were not seasonally targeted during surveys. 

High Species considered to have a high likelihood of occurrence include species recorded during 
the field surveys or species not recorded that fit one or more of the following criteria: 
Have a high incidence of previous records in the Surface Project Area and locality.  
Preferentially use habitats that are present in the Surface Project Area which are abundant 
and/or in good condition. 
Resident populations are known in the Surface Project Area or locality. 
Are known to regularly use habitats of the site or locality or are highly likely to visit the site 
during seasonal dispersal or migration. 
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APPENDIX 7 
Recommended Species for Revegetation Works 
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Life form Genus species Planting Densities 
Tree Eucalyptus crebra 1/4m2 
Tree Eucalyptus eugenioides 1/4m2 
Tree Eucalyptus fibrosa 1/4m2 
Tree Eucalyptus maculata 1/4m2 
Tree Eucalyptus moluccana 1/4m2 
Tree Eucalyptus tereticornis 1/4m2 
Tree Melaleuca decora 1/4m2 
Shrub Acacia decurrens 1/2m2 
Shrub Acacia falcata 1/2m2 
Shrub Acacia implexa 1/2m2 
Shrub Acacia parramattensis 1/2m2 
Shrub Bursaria spinosa 1/2m2 
Shrub Daviesia ulicifolia 1/2m2 
Shrub Dillwynia sieberi 1/2m2 
Shrub Indigofera australis 1/2m2 
Scrambler Glycine clandestina 1/1m2 
Scrambler Glycine tabacina 1/1m2 
Scrambler Hardenbergia violacea 1/1m2 
Herb Commelina cyanea 4/1m2 
Herb Dianella longifolia 4/1m2 
Herb Dianella revoluta 4/1m2 
Herb Dichondra repens 4/1m2 
Herb Lomandra filiformis 4/1m2 
Herb Lomandra multiflora 4/1m2 
Grass Aristida ramosa 4/1m2 
Grass Aristida vagans 4/1m2 
Grass Chloris truncata 4/1m2 
Grass Chloris ventricosa 4/1m2 
Grass Dichelachne micrantha 4/1m2 
Grass Echinopogon caespitosus 4/1m2 
Grass Echinopogon ovatus 4/1m2 
Grass Entolasia marginata 4/1m2 
Grass Microlaena stipoides 4/1m2 
Grass Oplismenus aemulus 4/1m2 
Grass Panicum simile 4/1m2 
Grass Themeda australis 4/1m2 
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APPENDIX 8 
Biosis Research Field Staff Summary CV’s 
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BRETT MORRISEY 

POSITION 

Botanist, Biosis Research Pty. Ltd. 

PROFESSIONAL AFFILIATIONS AND MEMBERSHIPS 

Ecological Consultants Association of NSW 

QUALIFICATIONS 

B. App. Sc (Coastal Management). 1993 University of New England, Lismore. 

Certificate 2 Bushland Regeneration, 1995 NSW College of TAFE, Ryde Campus 

EMPLOYMENT PROFILE 

2009  Botanist, Biosis Research 

2003 – 2009 Project Officer - Environmental Consulting, Total Earth Care Pty Ltd, Sydney 

2001 – 2003 Bush Regeneration Supervisor, Total Earth Care Pty Ltd, Sydney  

2000 – 2001 Tour/Interpretive Guide, Jungle Adventures Pty Ltd, Cape Tribulation  

1996 – 1999 Beachwatch Field Officer, NSW Environment Protection Authority, Sydney 

FIELDS OF COMPETENCE: 

• flora survey and identification 

• bushland management & site assessment 

• native plant and weed identification 

• threatened species assessment (including EECs) 

• native vegetation classification and mapping 

• habitat restoration 

• weed density mapping 

• project management and report preparation 

• monitoring rehabilitation of vegetation 

• options and constraints assessment 



Northern Expansion Flora and Fauna Assessment 

B I O S I S  R E S E A R C H    Appendices 161

PROFESSIONAL EXPERIENCE 

Brett is a botanist with Biosis Research, Wollongong office. Brett has 10 years experience working 
with indigenous plant species in flora surveys, natural area restoration and weed management. 
Brett’s experience includes consulting projects involving both flora and fauna assessment. Brett has 
undertaken flora assessments including targeted surveys for a wide range of threatened species, 
populations and ecological communities in a variety of locations across the Sydney basin bioregion 
stretching from littoral zones to the eastern ranges through the Central Coast, Sydney Metropolitan, 
Southern Highlands, Illawarra and South Coast districts. Brett has also been involved with 
restoration projects throughout the Sydney region involving the translocation of threatened flora 
species, soil translocations, revegetation, weed control and bush regeneration projects. This 
experience spans the supervision of on ground restoration works, project management and cost 
estimation for restoration projects.  

Brett has participated in surveys and prepared reports for flora and fauna assessments, vegetation 
and weed density mapping, bush regeneration scopes of works, vegetation management plans, 
bushland management plans and vegetation monitoring programmes.  

Examples of recent projects are provided below. 

Botanist/Assisting Zoologist, general vegetation and targeted threatened flora and fauna surveys 
and vegetation condition assessment for a proposed rezoning of a 70ha property at Bangalee in the 
Shoalhaven LGA.  TSC and EPBC Act Assessments of Significance for multiple threatened flora 
species with potential habitat on or known from the subject site. 

Ecologist, general vegetation and targeted threatened flora and fauna surveys and vegetation 
condition assessment for a Part 3A gas infrastructure project in south-western Sydney.  EPBC Act 
assessment of significance for Cumberland Plain Woodland. 

Botanist, general vegetation and targeted threatened flora surveys and plant community mapping 
for a telecommunications tower at Cordeaux Colliery.  Assessment of significance for Pultenaea 
aristata.  

Botanist, general vegetation and targeted threatened flora surveys, plant community mapping and 
constraints assessment for 33kv overhead/underground power line between Springhill and 
Wongawilli.  Assessment of significance for Illawarra Lowland Grassy Woodland EEC. 

Botanist, targeted exotic flora species survey, weed density mapping, resilience assessment and 
vegetation management measures for a Weed Management Plan at Dendrobium Mine Pit Top, 
Mount Kembla.   

Botanist, general vegetation and targeted threatened flora surveys and plant community mapping 
of the main bushland reserves in the Kogarah LGA. 
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Botanist, establish and record baseline data at 60 of 200 photo point monitoring sites over 
approximately 2,000ha of the Western Sydney Parklands ecological corridor.  Rapid field 
assessment of vegetation condition, structure, cover, floristics, resilience and habitat features. 

Botanist, field survey, vegetation and habitat assessment, vegetation community mapping, 
vegetation management recommendations including assigning responsibilities, preparation of 
indicative budgets, timing and staging of works for a VMP at a council reserve in Liverpool LGA. 

Botanist, field survey, vegetation and habitat assessment, vegetation community and weed density 
mapping, vegetation management recommendations including restoration strategies, preparation of 
indicative budgets, timing and staging of works in Campbelltown LGA bushland reserve. 

Botanist, targeted field survey, habitat assessment and mapping of Downy Wattle Acacia 
pubescens, and preparation of a translocation plan for the species from a road easement.  

Botanist, Document review, field survey, site assessment, and preparation of a scope of works for 
a bush regeneration and revegetation project in EEC remnants (Cumberland Plain Woodland and 
River Flat Eucalypt Forest on Coastal Floodplains). 

Botanist, document review, field survey, site assessment, and preparation of a scope of works for a 
bush regeneration and revegetation project in EEC remnants on a western Sydney arterial road 
upgrade. 

Botanist, 7-part Tests for Blue Gum High Forest CEEC and Sydney Turpentine-Ironbark Forest 
EEC for a proposed multi-dwelling residential development in northern Sydney.  

Botanist, prepare and deliver a one day weed identification and management training programme 
to patrol officers employed by an infrastructure management and development company. 

General Ecologist, general diurnal ecological surveys to inform a REF addendum for a road 
upgrade at Green Point on the Central Coast.  .  Assessment of significance for Swamp Sclerophyll 
Forest EEC. 

General Ecologist, general and targeted diurnal and nocturnal ecological surveys at Potts Hill 
Reservoir, identification of constraints to inform property maintenance.  Recommendations for 
management of threatened and non-threatened biodiversity and preparation of a VMP. 

General Ecologist, general diurnal and nocturnal ecological surveys and targeted searches for 
threatened flora, fauna and ecological communities, identification of constraints to inform the 
master planning process and EIS for a Part 3A project application under the EP&A Act.   

General Ecologist, general and targeted diurnal and nocturnal ecological surveys at Prospect 
Reservoir, identification of constraints to inform property maintenance.  Recommendations for 
management of threatened and non-threatened biodiversity and preparation of a VMP. 
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CONSULTANT REPORTS: 

A sample of reports that Brett has prepared or contributed to in his professional ecological 
consulting career are listed below: 

2010 Picton, Thirlmere, Tahmoor Local Environmental Stud - Flora and Fauna Survey and 
Constraints Assessment (Wollondilly Shire Council). 

2009 Flora & Fauna Assessment – Twin Creeks Reserve, Turramurra (Prepared for Networks 
Alliance).   

2009 Flora Biodiversity Study – Kogarah Local Government Area (Prepared for Kogarah City 
Council). 

2009 Flora & Fauna Assessment, Property EMP and VMP – Prospect Reservoir (Prepared for 
Sydney Water).  

2009 Bushfire Hazard Reduction Activities Vegetation Monitoring North Head STP. (Prepared 
for Sydney Water).   

2009 7-part Tests for Blue Gum High Forest CEEC & Sydney Turpentine-Ironbark Forest EEC.  
Proposed multi-dwelling residential development, Beaconsfield Pde, Lindfield. (Prepared for 
Staldone Corporation). 

2008 Flora & Fauna Assessment and VMP – Northern Sites Package 1. (Prepared for Sydney 
Water).  

2008 Flora and Fauna Assessment.  Cochlear Global Headquarters Project – Stage 1, Macquarie 
University.  (Prepared for DEM).   

2008 EPBC Act Significant Impact Assessments for Sydney Turpentine Ironbark Forest and 
Cumberland Plain Woodland EEC’s, Acacia pubescens (Downy Wattle) and Grey Headed Flying-
Fox - Potts Hill Reservoir. (Prepared for Sydney Water). 

2007 Biodiversity Assessments - Cardiff, Floraville, and Jewells.  (Prepared for Lake Macquarie 
Council).   

2007 Preliminary Flora and Fauna Assessment.  Proposed 33kV Powerline, Terry Hills Zone 
Substation to Sydney East Bulk Supply Point. (Prepared for EnergyAustralia).   

2007 Targeted Threatened Species Survey.  Proposed Scour Pipeline, Ashfield to Liverpool 
Sewer Pipeline Upgrade, Chullora. (Prepared for Leighton Contractors Pty Ltd).   

2007 Revised Vegetation Management Plan.  3875 Old Northern Rd, Canoelands. (Prepared for 
Flora Pacific Nursery).   
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2007 Restoration Plan.  Noorumba Reserve, Rosemeadow (Prepared for Campbelltown City 
Council).  

2007 Targeted Threatened Species Survey, St Patricks Estate Asset Protection Zone (Prepared 
for Lend Lease Developments).   

2006/07Citywide Bushland Management Plan.  Holroyd City Council (Prepared for Holroyd City 
Council). 

2006 Vegetation Management Plan.  Allied Mills Grain Milling Facility, Picton Road, Maldon. 
(Prepared for Kellogg, Brown & Root Pty Ltd).  

2005 Vegetation Management Plan. Windsor Road Upgrade, Mile End Rd to Boundary Rd, 
Rouse Hill. (Prepared for NSW RTA).  

2005 Translocation Plan for Downy Wattle Acacia pubescens, Lyn Pde Extension, Prestons 
(Prepared for AMBS).   

2005 Randwick Environmental Park. Bush Regeneration and Rehabilitation Scope of Works. 
(Prepared for Department of Defence). 
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LUKE BAKER 

POSITION: 

Field Botanist, Biosis Research Pty. Ltd 

QUALIFICATIONS 

Bachelor Applied Science Environmental Management  – University of Western Sydney. 

Conservation Land Management (Natural Area Restoration) Certificate III at Ryde NSWTAFE 

EMPLOYMENT PROFILE: 

2009-2010 Field Botanist, Biosis Research Pty Ltd., Sydney 

2008-2009 Research Assistant, Biosis Research Pty. Ltd., Sydney 

2008-2008 Technical Assistant, Biosis Research Pty. Ltd., Sydney 

2007-2008 Bush Regenerator, Toolijooa Bushland Restoration Pty Ltd, Sydney 

2006-2007 Office Clerk, Baker & McKenzie Global Law firm, Sydney 

2004-2005 Office Clerk, Back Schwartz Vaughan Solicitors, Sydney 

PROFESSIONAL EXPERIENCE: 

Luke has conducted and assisted with fieldwork on the following Biosis Research projects: 

Field Botanist, Illawong Public School Flora and Fauna Assessment (2010 for Arup Pty Ltd) 

Project Manager/Botanist, Hammondville Development site Flora & Fauna Impact Assessment 
(2009 for Morgan  Moore & Associates)  

Field Botanist, Spring Farm/Menangle Gas Gathering Line Flora & Fauna Impact Assessment 
(2009 for AGL Energy Ltd) 

Field Botanist, Yarrawarrah Public School Flora and Fauna Assessment (2009 for Arup Pty) 

Field Botanist, Alfords Point Public School Flora and Fauna Assessment (2009 for Arup Pty) 

Field Botanist, Flora surveys at Wongawilli, (2009 for Gujarat NRE Mineral Ltd. )  

Field Botanist, Borehole and seismic line assessment - BHPBIC Exploration REFs FY 09-10 Flora 
and Fauna (2009 for BHP Billiton) 

Field Botanist, Nebo Boreholes REF: Cultural Heritage, Flora and Fauna Assessment (2009 for 
Gujarat NRE FCGL Pty Ltd) 
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Field Botanist, Flora surveys, Swamp monitoring (2009 for BHP Billiton)  

Field Assistant, Maroota Flora and Fauna Surveys (2009 for Baulkham Hills City Council) 

Field Assistant, Tintenbar to Ewingsdale - Targeted surveys for Arthraxon hispidus (2009 for 
Arup 

Field Assistant, Googong Urban Release Fauna Surveys (2008 Ecowise Environmental) 

Field Assistant, Photographic Survey (2009 Great Western Highway Upgrade: Woodford to 
Hazelbrook Archival Photographic Recording) 

Field Assistant, Tree Assessment, Googong Spillway additional infrastructure work (2009 for 
ACTEW Corporation Ltd).  

Field Assistant, Queensland to Hunter Gas Pipeline flora survey (2008 for NGH Environmental 
Pty Ltd)  

Field Assistant, Flora and Fauna Assessment: Central Coast Hwy (2008 for Connell Wagner Pty 
Ltd). 

Field Assistant, Stoney Pinch Vegetation Mapping Assessment (2008 for Donaldson Coal Pty Ltd) 

Field Assistant, Central Coast Hwy, Erina - Additional Tree Assessment (2008 for Connell 
Wagner Pty Ltd) 

Field Assistant, West Cliff Emplacement Archaeological and Cultural Heritage Sub-Surface 
Testing (2008 for BHP Billiton) 

Field Assistant, Tomago Substation Augmentation SIS (2008 Transgrid) 

Logistics Coordinator, Victorian Desalination Project flora & fauna assessment (GHD) 

Field Assistant, Trapping, Bird and Herpetology surveys (2008 for Beveridge Williams and Co. 
Pty Ltd) 

Field Assistant, Murrumbidgee River to Googong Water Pipeline (2008 for ACTEW Corporation 
Ltd) 

CONSULTANT REPORTS: 

A sample of the reports that Luke has contributed to are listed below: 

2009 Flora & Fauna Assessment for Hammondville Development Site, Hammondville (for 
Morgan Moore & Associates) 
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2009 Scoping the requirements for development of the Ecological Character Description and 
updated Ramsar information sheet for the Cobourg Peninsula Ramsar site. (Report for Department 
of Environment, Water, Heritage and the Arts)   

2009 Yarrawarrah Public School Detailed Threatened Species Assessment. (Report for 
AbiGroup Contractors) 

2009 Grays Point Public School Threatened Species Assessment Report (for AbiGroup 
Contractors) 

2009 Tharawal School Threatened Species Assessment. (Report for AbiGroup Contractors) 

2009 Tree Assessment ‘Hillside’ at Greenhill, 190 Princes Highway, Figtree. (Report for Alizan 
Pty Ltd) 

2009 Assessment of Significance of several patches of Hairy-joint grass Arthraxon hispidus  
near bangalow (Report for Arup Infrastructure on behalf of the RTA)  

2009 Alfords Point Threatened Species Assessment. (Report for AbiGroup Contractors) 

2009 Flora & Fauna Assessment: Proposed Avon, Nebo and Wongawilli Boreholes (Report for 
Gujarat NRE Minerals Limited) 

2009 Flora & Fauna Assessment Proposed Exploration Program Dendrobium Area 3C. (Report 
for BHP Billiton) 

2009 Hunter Expressway Electricity Adjustments - Species Impact Statement (Report for Energy 
Australia and Roads and Traffic Authority) 



Northern Expansion Flora and Fauna Assessment 

B I O S I S  R E S E A R C H    Appendices 168

SIAN WILKINS 

POSITION 

Senior Botanist, Biosis Research Pty. Ltd. 

QUALIFICATIONS 

Bachelor of Environmental Science (Hons I) (Terrestrial Biology) 2001 University of New South 
Wales  

Accredited Biobanking Assessor 2009 

Ryde TAFE College / Department of Environment and Climate Change Statement of Attainment in 
Bushland Weed Control 2002 Padstow TAFE 

PROFESSIONAL AFFILIATIONS AND MEMBERSHIPS 

Ecological Society of Australia 

Australian Network for Plant Conservation 

EMPLOYMENT PROFILE 

2004-  Botanist, Biosis Research Pty. Ltd. 

2002-2004 Botanist, Anne Clements and Associates Pty. Ltd. 

FIELDS OF COMPETENCE 

• Flora survey and identification – techniques include habitat assessment, random meander 
surveys, plot based (quadrat/transect) surveys 

• native vegetation classification and mapping 

• rare or threatened species and ecological communities assessment  

• conservation significance assessment 

• impact minimisation (mitigation) guidelines and offsets 

• project management, research, data analysis and report preparation (statement of 
environmental effects, review of environmental factors, species impact statement, 
environmental impact statement) 

• monitoring rehabilitation of vegetation 

• digital mapping & GIS systems - natural areas 
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• advice on route selection - linear infrastructure development  

• revegetation/rehabilitation guidelines 

• weed management  

• rare and threatened species management  

• natural area conservation and management 

PROFESSIONAL EXPERIENCE 

Sian has over seven years experience in applied conservation biology and consulting. Sian has 
experience conducting vegetation surveys in a range of different environments across NSW, 
including identification and assessment of endangered ecological communities and targeted surveys 
for threatened plant species. 

Sian has been involved in a number of major projects during her time with Biosis Research. She 
has been the senior botanist on a number of road projects including the upgrade of the Pacific 
Highway from Tintenbar to Ewingsdale, the Ballina Bypass and the upgrade of the Princes 
Highway from Gerringong to Bomaderry. These projects involved providing advice on route 
selection and assessment of impacts under state and commonwealth legislation, including 
recommending mitigation measures and offsets. Sian has also been involved in a number of 
projects for major coal mining companies, including long-term ongoing monitoring of the impacts 
of subsidence due to longwall mining on native vegetation, as well as survey and impact 
assessments for proposed longwall mining and coal mining exploration activities in the Sydney 
Catchment Area south of Sydney.  Sian has also been involved in a number of smaller projects such 
as upgrades of local roads, residential subdivisions, upgrades and installations of small substations 
and powerlines and investigations of proposed school sites. 

Sian has extensive experience in report preparation, including flora impact assessments in 
accordance with the relevant state and commonwealth legislation. Sian also has experience 
preparing vegetation management plans and preparing reports for proceedings in the Land and 
Environment Court. 

A sample of key professional experience at Biosis Research is presented below. 

Project Manager/Botanist, terrestrial ecology investigations, constraints mapping, targeted 
surveys and vegetation mapping for the Princes Highway Upgrade from Gerringong to Bomaderry 
(for Maunsell and RTA).  

Project Manager/Botanist, threatened flora targeted surveys, Appin (for BHPB Illawarra Coal). 

Project Manager/Botanist, constraints and impact assessment for the Appin, Wilton and Douglas 
Park Sewerage Scheme (for Sydney Water.). 
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Project Manager/Botanist, survey and impact assessment of the Illawarra Coal Seam Gas 
Exploration Drilling Program (for Apex Energy). 

Project Manager/Botanist, end of panel reports assessing longwall mining subsidence impacts on 
terrestrial flora and fauna (for BHPB Illawarra Coal).  

Project Manager/Botanist, survey and impact assessment of the proposed rehabilitation of Bulli 
Colliery No. 4 Vent Shaft Site and Transmission Line (for BHPB Illawarra Coal). 

Project Manager/Botanist, survey and impact assessment of Ballina Bypass modifications (for 
Arup and RTA). 

Project Manager/Botanist, assessment of the impacts of subsidence from proposed longwall 
mining on terrestrial flora and fauna (for BHP Billiton and Centennial Coal).  

Project Manager/Botanist, targeted survey for Eucalyptus macarthurii and impact assessment for 
proposed school site at Bowral (for Department of Commerce). 

Project Manager/Botanist, targeted survey for Melaleuca biconvexa, the Entrance Road upgrade 
(for RTA). 

Project Manager/Botanist, targeted survey for Acacia chrysotricha for the Nambucca District 
Water Supply Scheme Augmentation (for Department of Commerce). 

Project Manager/Botanist, survey and impact assessment of proposed school sites (for 
Department of Commerce). 

Botanist, Assessment of compensatory measures for West Cliff Colliery stage 3 coal wash 
emplacement (2007 for BHP Billiton Illawarra Coal) 

Botanist, Preparation of conservation advice documents for federally listed threatened species 
(2008 for the Department of Environment, Water, Heritage and the Arts). 

Botanist, terrestrial ecology investigations, constraints mapping, targeted surveys and assessment 
of the upgrade of the Pacific Highway from Tintenbar to Ewingsdale in the North Coast (for RTA). 

Botanist, ground-truthing of vegetation mapping and targeted surveys for the upgrade of the 
Pacific Highway from Woodburn to Ballina (for Hyder Consulting). 

Botanist, flora surveys, vegetation mapping and impact assessment for West Cliff emplacement 
area (for BHP Billiton). 

Botanist, independent ecological review of Species Impact Statement for a proposed commercial 
development at Byron Bay (for Department of Planning). 
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Botanist, long-term monitoring of the potential effects of subsidence due to longwall mining on 
rainforest, sclerophyll woodland and upland swamps in the Sydney Catchment Area (for BHP 
Billiton). 

Botanist, monitoring of impacts of quarrying on native vegetation, Hartley (for Austen Quarry). 

Botanist, survey and conservation assessment of native vegetation communities of the Meeting 
Place Precinct, Botany Bay National Park (for Department of Environment and Conservation). 

Botanist, survey and impact assessment of coal mining exploration activities in the Sydney 
Catchment Area (for BHP Billiton). 

Botanist, survey and impact assessment, including preliminary constraints assessment and options 
assessment, F3 to Raymond Terrace (for RTA). 

CONSULTANT REPORTS: 

A sample of the reports that Sian has contributed to at Biosis Research are listed below: 

2009 Appin, Wilton and Douglas Park Sewerage Scheme: Aquatic and Riparian Ecology 
Assessment. Report for Sydney Water.  

2009 Flora and Fauna Impact Assessment: Illawarra Coal Seam Gas Exploration Drilling 
Program. Report for Apex Energy. 

2009 Vegetation Management Plan: Telecommunications Facility Kings Point Drive, Ulladulla. 
Report for Daly International..   

2008 Flora and Fauna Assessment Appin Area 7: Longwall 701 End of Panel Report. Report for 
BHPB Illawarra Coal.  

2008 Bulli Colliery No. 4 Vent Shaft Site and Transmission Line Rehabilitation: Flora and 
Fauna Impact Assessment. Report for BHPB Illawarra Coal. 

2008 Appin, Wilton and Douglas Park Sewerage Scheme Terrestrial Flora and Fauna Impact 
Assessment. Report for Sydney Water.  

2008 Flora and Fauna Impact Assessment: Bulli Pass Upgrade. Report for RTA. 

2007 Pacific Highway Upgrade Woodburn to Ballina Concept Design Report: Terrestrial and 
Aquatic Ecology Investigations (Draft) Report for Hyder Consulting Pty Ltd.  

2007 Tintenbar to Ewingsdale Pacific Highway Upgrade: Environmental Assessment Terrestrial 
Flora and Fauna Report. Report for Arup.  

2007 Gerringong to Bomaderry Princes Highway Upgrade: Preliminary Biological Report - 
Terrestrial Flora and Fauna. Report for Maunsell Australia Pty. Ltd.  
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2007 West Cliff Colliery - Stage 3 Coal Wash Emplacement Application Volume 3 Species 
Impact Statement. Report for BHP Billiton Illawarra Coal.  

2006 Independent Ecological Review of North Beach Byron Development Proposal. Report for 
Department of Planning. Authors: E. Taylor-Wood, R. Harrington and S. Wilkins 

2006 Pacific Highway Upgrade Tintenbar to Ewingsdale: Terrestrial Ecology Working Paper: 
Report for Arup.  

2006 Terrestrial Flora and Fauna Habitat Assessment: Appin Area 3 Seismic Survey and 
Borehole Investigations. Report for BHP Billiton. Authors:  

2006 Third Crossing of the Hunter River, Maitland: Terrestrial Flora and Fauna Assessment. 
Report for RTA. Authors:  

2006 Shallow Crossing Group Scheme: Flora and Fauna Impact Assessment, Stage 2. Report for 
Country Energy.  

2005 Native Vegetation of the Meeting Place Precinct, Botany Bay National Park: Conservation 
Significance Assessment. Report for Design 5, on behalf of the Department of Environment and 
Conservation.  

2005 Hoxton Park Airport Flora and Fauna Assessment: Opportunities and Constraints Report. 
Report for HPAL Freehold Pty Limited.  

2005 Terrestrial Flora and Fauna Habitat Assessment: Appin Colliery Area 3 Seismic Survey 
Investigations. Report for BHP Billiton.  

PUBLICATIONS 

Wilkins S., Keith D. A., and Adam P. (2003) Measuring success: Evaluating the Restoration of a 
Grassy Eucalypt Woodland on the Cumberland Plain, Sydney, Australia. Restoration Ecology Vol. 
11 (4), 489-503. 
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MATTHEW SWAN 

POSITION: 

Zoologist, Biosis Research Pty. Ltd. 

PROFESSIONAL AFFILIATIONS AND MEMBERSHIPS: 

Ecological Society of Australia 

QUALIFICATIONS: 

Bachelor of Science (Hons) in Zoology, University of Melbourne. 

EMPLOYMENT PROFILE: 

2007 Zoologist, Biosis Research Pty. Ltd. 

2007 Technical Assistant, Radiation Detection Systems, Adelaide.  

2006 Research Assistant, Animal Behaviour and Evolution Group, University of Melbourne, 
Department of Zoology.  

2005-2006 Research Assistant, Puckapunyal Military Range, (for University of Melbourne)  
  

FIELDS OF COMPETENCE: 

• Zoology 

• Fauna survey and identification (Birds, Mammals, Amphibians, Reptiles) 

• Fauna impact assessment 

• Habitat assessment 

• Mammalian fauna research 

• Terrestrial fauna monitoring  

• Threatened species survey and assessment 

• Radio tracking 

• Tadpole identification 

PROFESSIONAL EXPERIENCE: 

A sample of key professional experience is presented below. 
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Project Manager/Zoologist, Enactment of the Flora and Fauna Management Plan for the West 
Cliff Stage 3 Emplacement area infrastructure(2008/9 for Abigroup Contractors and BHP Billiton)  

Project Manager/Zoologist, Fauna impact assessment for a telecommunications facility at 
Bendalong (2008 for Daly International/Optus) 

Project Manager/Zoologist, Fauna impact assessment for a telecommunications facility at King’s 
Point (2008 for Daly International/Telstra). 

Zoologist, Terrestrial ecology investigations, constraints mapping, targeted surveys for the Princes 
Highway Upgrade from Gerringong to Bomaderry (for Maunsell and RTA). 

Zoologist, Fauna impact assessment for proposed sewage upgrades to Appin, Wilton and Douglas 
Park (2008 for Sydney Water Corporation) 

Zoologist, Fauna impact assessment for a proposed powerline at Mt Kiera (2008 for Olsen 
Environmental Consulting) 

Zoologist, Fauna habitat and impact assessment for Appin area 7 subsidence management plan 
(2008 for BHP Billiton)  

Zoologist, Assisted with the preparation of conservation advice documents for federally listed 
threatened species (2008 for the Department of Environment, Water, Heritage and the Arts). 

Zoologist, Post mining fauna habitat assessment for Denrobium Longwall 3 End of Panel Report 
(2008 for BHP Billiton). 

Zoologist, Targeted surveys for Earless Dragon (Tympanocryptis pinguicolla) and Striped Legless 
Lizard (Delma impar) at Macgregor West, ACT (2007 for Village Building Co. Limited). 

Zoologist, Fauna habitat assessment for proposed upgrade of Bulli Pass (2007 for NSW RTA). 

Zoologist, Terrestrial fauna monitoring to assess the potential impacts of subsidence in 
Dendrobium Area 2, seasonal surveys (2007 for BHP Billiton). 

Zoologist, Fauna habitat assessment for Appin Area 3 End of Panel Report (2007 for BHPBilliton). 

Zoologist, Terrestrial fauna monitoring to assess the potential impacts of mining subsidence in 
Elouera Swamps, seasonal surveys (2007 for BHP Billiton). 

Zoologist, Terrestrial fauna monitoring to assess the potential impacts of mining subsidence in 
Dendrobium Area 1, seasonal surveys (2007 for BHP Billiton). 

Technical Assistant, Conducted field surveys and laboratory analysis for clients in the radiation 
protection industry. 



Northern Expansion Flora and Fauna Assessment 

B I O S I S  R E S E A R C H    Appendices 175

Research Assistant, Coordinated field research on the reproductive ecology of the black swan 
(Cygnus atratus). 

Research Assistant, Member of Puckapunyal kangaroo census team, investigating population 
density of Eastern Grey Kangaroos, as part of an ongoing monitoring program.   

Volunteer Field Assistant, Assisted with radio tracking of western grey kangaroos (Macropus 
fuliginosus) in Murray Sunset N.P Vic. 

Honours Research, Investigated the ecology of the swamp wallaby (Wallabia bicolor) in forest 
managed for timber harvesting. 

Volunteer Field Assistant, Assisted with research investigating the effects of hormonal 
sterilisation of female koalas in French Island N.P.  

CONSULTANT REPORTS:  

2008 Appin Colliery Area 7 – Longwalls 705-710 Impacts of Subsidence on Terrestrial Flora 
and Fauna. Wilkins S, Swan M and Richardson M.  

2008 Terrestrial Flora and Fauna Impact Assessment: Telecommuncations Facility, King’s Point 
Drive, Ulladulla. Swan, M and Wilkins, S  

2008 Flora and Fauna Assessment Dendrobium Area 2 – Longwall 3 End of Panel Report. Swan, 
M and Wilkins, S.  

2008 Flora and Fauna Impact Assessment: Bulli Pass Upgrade. Wilkins, S., Swan, M. and 
Herring, J. 

2007 Flora and Fauna Assessment Appin Area 3 – Longwall 301 & 302 End of Panel Report. 
Swan, M. and Wilkins, S.  

PUBLICATIONS: 

Swan, M., Di Stefano, J., Greenfield, A., & Coulson G. (2008). Fine scale habitat selection by 
adult female swamp wallabies (Wallabia bicolor). Australian Journal of Zoology 56, 305-309.  

Di Stefano, J., York, A., Swan, M., Greenfield, A., & Coulson, G. (In Press). Habitat selection by 
the swamp wallaby (Wallabia bicolor) in relation to diel period, food and shelter, Austral ecology. 



Northern Expansion Flora and Fauna Assessment 

B I O S I S  R E S E A R C H    Appendices 176

MATTHEW B.G. RICHARDSON 

POSITION 

Wollongong Resource Group Manager/Senior Consultant Botanist 

PROFESSIONAL AFFILIATIONS AND MEMBERSHIPS 

Ecological Society of Australia 

Australian Network for Plant Conservation 

QUALIFICATIONS 

Bachelor of Science (Hons I) (Plant Ecology/Population Genetics) University of Wollongong 

EMPLOYMENT PROFILE 

2007- 2009 Wollongong Resource Group Manager, Biosis Research Pty. Ltd. 

1998-2007 Botanist, Biosis Research Pty. Ltd. 

1998  Research Assistant, Australian Museum Business Services (AMBS) 

1997-98 Field Botanist, Gary Leonard and Associates Botanical and Horticultural 
Consultants 

1997-98 Research Assistant, Ecological Genetics Laboratory; University of Wollongong 

FIELDS OF COMPETENCE 

• project management 

• flora survey and identification 

• native vegetation classification and mapping 

• rare or threatened species assessment  

• environmental impact statement – natural environment 

• impact minimisation (mitigation) guidelines 

• expert evidence 

• plant mating system research 

• plant population genetics and gene flow research  
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• field and laboratory experimental techniques 

PROFESSIONAL EXPERIENCE 

Matthew has over 12 years experience in applied conservation biology and consulting.  A sample 
of key professional experience is presented below. 

Project Manager/Botanist, assessment of potential impacts of subsidence on terrestrial and 
aquatic ecological values above workings of the Appin and West Cliff Collieries (2002 for BHP 
Billiton) 

Botanist, Assessment of instream and riparian vegetation of the Woronora River for management 
purposes through environmental flows (2002 for Patterson Britton) 

Project Manager/Botanist, targeted surveys for Acacia baueri ssp. aspera on the proposed Stage 
Three Coal Wash Emplacement at West Cliff Colliery (2002 for BHP Billiton) 

Project Manager/Botanist, identification of areas of ecological significance and development 
constraints and opportunities for the proposed stages 14 and 15 of the Rouse Hill residential 
development area (2001-2002 for Rouse Hill Infrastructure Pty Ltd) 

Project Manager/Botanist, targeted surveys for threatened flora and fauna species with the site of 
the proposed Two-Fold Bay Naval Ammunitioning Facility, Eden (2001-2003 for GHD) 

Project Manager/Botanist, identification of ecological values occurring on private lands for 
potential inclusion in public the Gosford City Council reserve system, Gosford, (2002 for Gosford 
City Council)  

Botanist, preparation of vegetation mapping for the Menindee Lakes, Ecological Sustainable 
Development Project (2001 for DLWC) 

Project Manager/Botanist, presentation of expert evidence at the Dendrobium Coal Project 
Commission of Inquiry (2001 for BHP Illawarra Coal) 

Project Manager/Botanist, targeted threatened species impact assessment for the proposed 
Dendrobium Coal Mine Project (2001 for BHP Illawarra Coal) 

Project Manager/Botanist, habitat level assessment for the proposed Dendrobium Coal Mine 
Project in the Illawarra (2000 for BHP Illawarra Coal) 

Botanist, assessment of the potential impact of a proposed industrial development on Wilsonia 
backhousei, a threatened species saltmarsh species, and preparation of expert evidence for the Land 
and Environment Court (2000 for Trafalgar Corporate) 

Project Manager/Ecologist, terrestrial and aquatic flora and fauna survey and significance 
assessment, proposed raod upgrading, Young (2000 for Young Shire Council) 
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Botanist, preparing the flora and fauna component of the Environmental Impact Assessment for 
the proposed widening of the Princes Highway near Mogo on the NSW South Coast (2000 for Ove 
Arup) 

Botanist, preparing a Native Vegetation Management Plan for Section A of the proposed 
Queensland Interconnection Transmission Line, Northern Table Lands, NSW (1999 for TransGrid) 

Botanist, implementing Site Assessment Protocols, including rapid flora survey, threatened species 
impact assessment and report preparation from Section A of the proposed Queensland 
Interconnection Transmission Line, Northern Table Lands, NSW (1999 for TransGrid) 

Project Manager/Botanist, flora survey for an area of proposed residential subdivision, 
Greensborough, Victoria (1999 WBCM Developments Vic) 

Botanist, flora survey and provision of management recommendations for grassy-woodland 
remnants near Cranbourne South, Victoria (1999 Bosco Johnson Pty. Ltd.) 

Botanist, targeted threatened flora survey of the proposed Hume Freeway by-pass, Albury-
Wodonga (1998 for VicRoads) 

Botanist, flora survey, mapping of Acacia pubescens and assisting in the preparation a plan of 
management for vegetation of the Yennora Woolstores (for A.T. Cocks and Partners Pty Ltd) 

Botanist, assessment of gas affected die back, and regeneration potential of vegetation in the 
Cataract River area for BHP Collieries (Gary Leonard and Associates) 

PUBLICATIONS 

Matthew has been involved in publishing of over 70 consultants reports and the following scientific 
papers.  

Richardson M.B.G., Ayre D.J.A. and Whelan R.J. (1998) Pollinator behaviour, mate choice and 
the realised mating systems of Grevillea mucronulata and Grevillea sphacelata. Australian Journal 
of Botany Vol. 48: 357-366. 

Battam H., Richardson M., Watson A., Buttemer W.A. (undated) Proximate composition and 
physical properties of cuttlefish (Sepia apama) and assimilation efficiency of Diomedea 
albatrosses. Unpublished manuscript 
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