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9.2.4  Vegetation Communities
Fifteen broad vegetation communities were identified across the Project footprint:

 ironbark woodland on plains and rises (738 ha), includes Of Concern RE 11.11.10;

 box woodland on plains and rises (370 ha), includes Of Concern REs 11.3.2, 11.4.2, 11.9.10;

 native grasslands (116 ha), includes Endangered REs 11.3.21, 11.9.12 and Of Concern REs
11.4.11, 11.8.11;

 acacia dominated open forests (138 ha), includes the Endangered REs 11.3.1, 11.4.6, 11.4.8,
11.4.9, 11.9.1, 11.9.5 and Of Concern REs 11.3.34, 11.4.5, 11.11.13, 11.11.16;

 bloodwood woodland (40 ha), includes the Of Concern RE 11.12.10;

 mixed species shrubland/low woodland (53 ha), includes the Of Concern REs 11.3.13, 11.3.33;

 mixed eucalypt and paperbark open forest (94 ha), includes the Of Concern REs 11.3.4, 11.3.7;

 mountain coolibah open woodland on rocky plains and rolling rises (60 ha) consists of the Least
Concern RE 11.8.5;

 poplar gum open woodland on alluvial plains (74 ha) includes the Least Concern REs 11.39. and
11.3.35;

 semi-evergreen vine thicket (14 ha), includes Endangered REs 11.4.1, 11.8.13 and Of Concern RE
11.2.3 and 11.8.3;

 melaleuca-dominated shrubland/woodland (15 ha), includes the Of Concern RE 11.5.10;

 Coolibah and gidgee open forest/woodland fringing waterways (16 ha), includes Of Concern RE
11.3.3;

 mangroves and tidal saltmarsh (2 ha), includes the Least Concern REs 11.1.2, 11.1.4;

 regrowth vegetation (62 ha); and

 non-remnant vegetation (1497 ha).

These vegetation alliances are described in detail in the terrestrial ecology technical report (refer to
Volume 6: Appendix F2). Key vegetation types are shown in to Plate 9-1 to Plate 9-4.
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Plate 9-1: Ironbark woodland (left) and box woodland (right)

Plate 9-2: Native grasslands (left) and Acacia dominated woodland/open forest (right)

Plate 9-3: Bloodwood woodland (left) and mountain coolibah open woodland (right)
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Plate 9-4: Eucalypt and paperbark open forest (left) and semi-evergreen vine thicket (right)

9.2.5 Habitat Types
Twelve terrestrial habitat types were classified within the study area:

 grasslands;

 sparse regrowth;

 mature woodland with variable shrub and under-storey;

 semi-evergreen vine thicket;

 mixed low woodland;

 melaleuca dominated shrubland;

 coastal wetlands;

 sparse woodland/grassland on cracking clay soils;

 open woodland with grassy understorey;

 acacia dominated shrubland;

 woodland and open forest fringing ephemeral and permanent watercourses; and

 eucalypt woodland on rocky rises.

These generally correspond with the vegetation communities identified in Section 9.2.4 above. The
study area contains a diverse range of habitats from grasslands to open woodland, acacia-dominated
shrublands and mature woodland with varying shrub and understorey layers. The ecological values of
some habitat types vary dramatically depending on grazing intensity.

Terrestrial habitats vary seasonally with changes in vegetation structure. Grasses typically seed in the
wetter months and increase in height and density following the wet season. Resource availability for
fauna fluctuates accordingly. The seasonal increase in grasses and grass seeds provides refuge and
foraging habitat for ground mammals and grassland birds. Tree species also flower and fruit at
different times of the year, providing food for birds and arboreal mammals.

Within the study area, sources of freshwater are limited during the dry season. Freshwater bodies
represent important wildlife refuges during the drier months. These areas provide drinking sites and
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retain shelter, microhabitats and food associated with persisting vegetation and fauna communities.
Rainfall influences the distribution of fauna. Many animals contract to habitats adjacent to water
sources (i.e. rivers, streams, dams) during the dry season and then disperse in the wetter months.

Gilgais are another strongly seasonal microhabitat type that occurs within the study area. Gilgais (or
melonholes) are small rounded depressions formed in cracking clay soils. During the dry season,
these small depressions have limited value, other than providing a refuge for reptiles and burrowing
frogs. Following rainfall, these depressions fill with water and aquatic macrophytes, becoming a rich
source of flora and fauna diversity. Gilgais provide habitat for a wide range of terrestrial flora, birds,
snakes, lizard and frogs. Gilgais also have the potential to support a wide range of aquatic flora,
turtles, fish, crustaceans and macro-invertebrates. As discussed in Volume 3, Section 10 and
Volume 6, Appendix F1 of this EIS, gilgais have limited value for aquatic fauna during the dry season
when they completely dry out to cracking clay soils.

9.2.6 DERM Essential Habitat
Essential Habitat for the ornamental snake (Denisonia maculata) occurs within the Project footprint
near chainage 280 km. Essential Habitat for Bonamia dietrichiana also occurs within the Project
footprint near chainage 370 km. Another two areas of Essential Habitat occur within 2 km of the study
area:

Croton magneticus within 2 km of chainage 317 km; and

Croton magneticus within 2 km of chainage 312 km.

9.2.7 Flora Species
Searches of relevant databases and existing reports for the area identified a broad diversity of flora
species within the study area and broader region. These investigations were combined and are
summarised in the following dot points:

 Wildlife Online: 1,862 vascular taxa of which 239 were introduced species;

 HERBRECS: 1,960 vascular taxa of which 242 were introduced species; and

 Field surveys recorded 367 plant species, of which 334 were native (91%). 175 of these species
(including 15 introduced species) were recorded in the dry season. Overall, 76 families are
represented. The most species rich families represented were: Poaceae (92 taxa); Fabaceae (40
taxa); Cyperaceae (13 taxa); Mimosaceae (19 taxa); and Myrtaceae (29 taxa).

During the field surveys 33 introduced species were recorded, of which eight species are ‘declared
plants’ under the Land Protection (Pest and Stock Route Management) Act 2002 (Qld) (LP Act). These
species are listed in Table 9-4.
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Table 9-4: Declared plants recorded in the study area

Species Common Names Distribution

Class 2 weeds

Harrisia sp. harrisia cactus Sclerophyll woodland throughout the
study area. Not common in any
location.

Parkinsonia aculeata parkinsonia Port area. Not common.

Parthenium hysterophorus parthenium Beside roads throughout the study
area wherever black clays were found.

Opuntia stricta prickly pear Scattered throughout the study area.

Cryptostegia grandiflora rubber vine Beds and banks of creeks and rivers
and on alluvial plains and flats. Can
occur in dense stands, creating an
almost impenetrable barrier.

Opuntia tomentosa velvety tree pear Scattered throughout the study area.

Ziziphus mauritania chinee apple Present as isolated individual trees in
the Port area.

Class 3 weeds

Lantana camara lantana In the northern half of the study area
only. Not common.

9.2.8 Fauna Species
Table 9-5 summarises the number of amphibians, reptiles, mammals and birds recorded according to
survey method. A full list of terrestrial fauna species recorded within the study area is presented in the
terrestrial ecology technical report (refer to Volume 6: Appendix F2).

Table 9-5: Total number of fauna species predicted to occur or recorded from the study area

Environmental
Reports Tool

(predicted to occur)

Wildlife Online
(historically recorded)

Field Surveys (confirmed on
study area)

Species Diversity 24 amphibians
99 reptiles

63 mammals
330 birds

13 amphibians
35 reptiles

41 mammals
131 birds

Threatened Species 5 reptiles
4 mammals

5 birds

1 amphibian
7 reptiles

3 mammals
13 birds

2 birds
1 reptiles

2 mammals

Marine and/or Migratory
Species

1 reptile
13 birds

2 reptiles
96 birds

26 birds

Introduced/ Pest
Species

1 amphibian
5 mammals

1 amphibian
1 reptile

8 mammals
9 birds

1 amphibians
0 reptiles

6 mammals
1 bird
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9.2.9 Amphibians
Thirteen amphibian species were recorded in the study area. No listed amphibians were recorded or
are considered likely to occur. The introduced cane toad Rhinella marina was abundant in both
seasons. The most abundant amphibian recorded during the wet season surveys was the green
striped burrowing frog green striped burrowing frog (Cyclorana alboguttata) (Plate 9-5). Other species
encountered included ornate burrowing frog (Platyplectrum ornatum), green tree frog (Litoria caerulea)
(Plate 9-5), desert tree frog (Litoria rubella), broad-palmed rocket frog (Litoria latopalmata), bumpy
rocket frog (Litoria inermis), spotted marsh frog (Limnodynastes tasmaniensis) and New Holland frog
(Cyclorana novaehollandiae).

9.2.10 Reptiles
A total of 36 reptile species were recorded in the study area (26 during the wet season and 25 during
the dry season). Reptile diversity was relatively high and likely to be attributed to the diversity of
habitats along the Project. No listed reptiles were recorded. However seven species have the potential
to occur (refer to Section 9.2.13 below). Abundant reptile species included skinks such as Carlia
pectoralis pectoralis, Cryptoblepharus plagiocephalus, Cryptblepharus virgatus and the geckoes
Heteronotia binoei and Gehyra dubia. Reptiles encountered at lower densities included black-headed
python (Aspidites melanocephalus) (Plate 9-6), prickly knob-tailed gecko (Nephrurus asper) (Plate
9-6), leopard ctenotus (Ctenotus pantherinus), nobbi dragon (Amphibolurus nobbi), coral snake
(Brachyurophis australis) and eastern brown snake (Pseudonaja textilis). Reptile diversity was heavily
influenced by grazing intensity. Areas of highest reptile diversity were associated with rocky substrates
or open grassy woodland areas that have not been intensively grazed, where the natural complexity of
native grasses, woody debris and leaf litter in the shrub and understorey layers is maintained.

9.2.11 Mammals
Forty-one mammal species were recorded in the study area (28 species during the wet season and 30
during the dry season). Two listed bat species were detected from Anabat recordings:

 Little pied bat (Chalinolobus picatus) - Near Threatened under the NCA; was considered a ‘definite’
identification; and

 Troughton’s sheathtail bat (Taphozous troughtoni) - Endangered under the NCA; considered a
‘probable’ identification.

Mammals recorded included 19 microbat species, ten macropod species, one native rodent, one
bandicoot, three arboreal species, the echidna (Plate 9-7) and six introduced species. Macropods
including red kangaroo (Macropus rufus) (Plate 9-7) and eastern grey kangaroo (Macropus giganteus)
were abundant and widely distributed. Smaller macropods such as pretty faced wallaby (Macropus
parryi), black striped wallaby (Macropus dorsalis), spectacled hare-wallaby (Lagochestes
conspicillatus) and allied rock wallaby (Petrogale assimilis) were observed in fewer numbers and are
likely to have more restricted distributions along the Project.



Section 09 | Terrestrial Ecology | Page 9-17  | HC-URS-88100-RPT-0001

Plate 9-5: Green-striped burrowing frog (left) and green tree frog (right)

Plate 9-6: Black-headed python (left) and prickly knob-tailed gecko (right)

Plate 9-7: Spectacled hare-wallaby (left) and echidna (right)
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9.2.12 Birds
Bird abundance and diversity was relatively high and is likely a reflection of the diversity of habitats
along the Project. A total of 131 species were recorded within the study area (94 species in the wet
season and 109 in the dry season). Two listed species were recorded:

 Squatter pigeon (southern) (Geophaps scripta scripta) (Plate 9-8), listed as Vulnerable under the
EPBC Act and NCA. This species was ubiquitous within grassland and grassy woodland habitats
across the length of the study area; and

 Cotton pygmy-goose (Nettapus coromandelianus), listed as Near Threatened under the NCA. This
species was recorded from a permanent pond/dam at a rapid assessment site, Star of Hope in the
southern quarter of the Project study area.

Bird diversity was generally concentrated in areas of remnant vegetation. Grazed, open grassland
areas had low bird diversity, supporting species adapted to open plains such as Australian bustard
(Ardeotis australis), Richard’s pipit (Anthus novaeseelandiae) and squatter pigeon. Woodlands with
grassy or complex understorey had high bird diversity, attributed to the abundance and diversity of
nesting, perching and feeding resources available within those more complex forest habitats. Forest
and woodland birds that were abundant along the Project included brown treecreeper (Climacteris
picumnus), grey-crowned babbler (Pomatostomus temporalis), jacky winter (Microeca leucophaea),
rainbow bee-eater (Merops ornatus) (Plate 9-8), apostlebird (Struthidea cinerea) and red-winged
parrot (Aprosmictus erythropterus).

Woodlands adjacent to water sources also had high bird diversity. This was particularly evident during
the dry season, when sources of drinking water were regionally scarce. Birds are known to contract to
permanent waterbodies during the drier months. Open grassland areas were valuable foraging habitat
for raptors such as wedgetail eagle (Aquila audax), whistling kite (Haliastur sphenurus), nankeen
kestrel (Falco cenchroides) and black kite (Milvus migrans).

Plate 9-8: Rainbow bee-eater (left) and squatter pigeon (right)
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9.2.13 Conservation Significant Species
A total of 28 listed flora and 26 listed fauna species have been historically recorded (Wildlife Online,
Herbrecs) or are predicted to occur (Protected Matters Search). Of these:

 six listed species were confirmed present within the study area: black ironbox (Eucalyptus
raveretiana), Dietrich’s morning glory (Bonamia raveretiana), little pied bat (Chalinolobus picatus),
Troughton’s sheathtail bat (Taphozous troughtoni), squatter pigeon (Geophaps scripta scripta) and
cotton pygmy-goose (Nettapus coromandelianus);

 four species were considered likely to occur: king bluegrass (Dicanthium queenslandicum),
ornamental snake (Denisonia maculata), brigalow scaly-foot (Paradelma orientalis), black-necked
stork (Ephippiorhynchus asiaticus); and

 25 listed species (twelve plant species, five reptiles, one mammal and eight birds) have the
potential to occur.

An additional twenty-six EPBC listed Marine and/or Migratory bird species were recorded in the study
area. The likelihood of occurrence of listed species is described in Table 9-6.

Table 9-6: Likelihood of occurrence for individual species listed under the EPBC Act and NCA

Name Conservation Status Likelihood of Occurrence

Plants

Betsy’s wattle

Acacia
jackesiana

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the northern half of the study area (Wildlife
Online). Suitable habitat may exist in open eucalypt woodlands on
hill slopes within the study area.

Dietrich’s
morning glory

Bonamia
dietrichiana

Near Threatened – NC
Act

Present: this species has been historically recorded in the region
surrounding the study area (Wildlife Online and HERBRECS). This
species was present at very low densities within narrow leaved
ironbark woodland with a dense vine thicket understorey at the
foot of Mt Roundback Limited suitable habitat may exist in semi-
evergreen vine thicket communities within the remainder of the
study area.

Cerbera dumicola Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
northern and southern thirds of the study area (Wildlife Online and
HERBRECS). Limited suitable habitat may exist within dry
rainforests and open lancewood forests of the study area.

Magnetic Island
croton

Croton
magneticus

Vulnerable – EPBC Act

Vulnerable – NC Act

May Occur: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the region surrounding the study area (Wildlife Online and
HERBRECS). Suitable habitat is present in vine thicket areas
within the study area.

Desmodium
macrocarpum

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online and
HERBRECS). Potential suitable habitat exists on sandy soils in
eucalypt woodlands within the study area.
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Name Conservation Status Likelihood of Occurrence

king-blue grass

Dichanthium
queenslandicum

Vulnerable – EPBC Act

Vulnerable – NC Act

Likely to Occur: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the region surrounding the study area (Wildlife Online and
HERBRECS). Suitable habitat exists in natural grasslands on
black cracking clay soils between Collinsville and Alpha.

bluegrass

Dichanthium
setosum

Vulnerable – EPBC Act

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
northern and southern thirds of the study area (Wildlife Online and
HERBRECS). Suitable habitat for this species exists across most
of the study area particularly on heavy black clay soils or in
moderately disturbed areas.

black ironbox

Eucalyptus
raveretiana

Vulnerable – EPBC Act

Vulnerable – NC Act

Present: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the northern part of the study area (Wildlife Online and
HERBRECS). Suitable habitat exists on river banks and stream
lines in the study area. This species was recorded along the banks
of the Elliot River during the dry season survey and this
identification has been confirmed by the Queensland Herbarium
(voucher specimen SFDanielsen147).

Marsdenia pumila Vulnerable – NC Act May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online and
HERBRECS). Potential suitable habitat exists in the study area
within dry sclerophyll woodlands.

Ozothamnus
eriocephalus

Vulnerable – EPBC Act

Vulnerable – NC Act

May Occur: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the region surrounding the study area (Wildlife Online and
HERBRECS). Suitable habitat may occur within rocky sclerophyll
forests in the study area.

Paspalidium
scabrifolium

Near Threatened – NC
Act

May Occur: this species has been historically recorded
immediately adjacent to the study area (Wildlife Online and
HERBRECS). Potential suitable habitat exists in the study area
within open forest/woodland environments.

Peripleura scabra Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online and
HERBRECS). Suitable habitat for this species exists in open
woodland on rocky hills or ridges.

Solanum
adenophorum

Endangered – NC Act May Occur: this species has been historically recorded
immediately adjacent to the study area (Wildlife Online and
HERBRECS). Abundant suitable habitat within the central and
southern sections of the study area exists on black clay soil in
remnant and cleared Acacia cambagei ‘scrub’.

Belyando
cobbler’s pegs

Trioncinia
retroflexa

Endangered – NC Act May Occur: known from only 6 natural populations, 3 of which are
clustered immediately to the north and east of Clermont within
stock routes, approx 80 km from the Project footprint. Occurs in
native grasslands, and is now only found along road verges and in
stock routes that are not subject to constant ongoing trampling and
grazing (Fensham et al., 2002). Local landowner believes previous
surveys have located this species on his property (in the vicinity of
25 km)
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Name Conservation Status Likelihood of Occurrence

Reptiles

common death
adder

Acanthophis
antarcticus

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online). Suitable
habitat exists within the wet and dry eucalypt forests, woodlands
and coastal heaths in the northern half of the study area.

Capricorn
ctenotus

Ctenotus
capricorni

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online). Habitat may
be present in semi-arid sandy areas with spinifex in the southern
portion of the study area.

estuarine
crocodile

Crocodylus
porosus

Marine, Migratory –
EPBC Act

Vulnerable – NC Act

May Occur: some suitable habitat occurs mainly in the larger river
systems containing permanent water in the north of the study
area. This species has been historically recorded within the study
area (Wildlife Online), however, no individuals or signs of
presences (eg. mud slides) were observed in the field surveys.

ornamental snake

Denisonia
maculata

Vulnerable – EPBC Act

Vulnerable – NC Act

Likely to occur: This species has been historically recorded in the
region surrounding the study area (Wildlife Online). Suitable
habitat exists within the study area particularly around the Dawson
River catchment area.

yakka skink

Egernia rugosa

Vulnerable – EPBC Act

Vulnerable – NC Act

May Occur: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the region surrounding the study area (Wildlife Online). Suitable
habitat is present in dry sclerophyll forest and open woodlands
surrounding the southern half of the study area.

Dunmall’s snake

Furina dunmalli

Vulnerable – EPBC Act

Vulnerable – NC Act

May Occur: this species was predicted to occur in the region
(Protected Matters Database) however, has not been historically
recorded in the region surrounding the study area. Habitat is
present within remnant brigalow woodland vegetation.

brigalow scaly-
foot

Paradelma
orientalis

Vulnerable – EPBC

Vulnerable – NC Act

Likely to Occur: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the region surrounding the study area (Wildlife Online). Suitable
habitat is present in open forests and remnant brigalow
woodlands.

Mammals

Northern quoll

Dasyurus
hallucatus

Endangered – EPBC Act May Occur: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the region surrounding the study area (Wildlife Online). Habitat
is present within rocky woodland vegetation.

little pied bat

Chalinolobus
picatus

Near Threatened – NC
Act

Present: records of this species were obtained at a number of
sites during surveys and have historically been recorded in the
study area (Wildlife Online). The little pied bat occurs in dry
sclerophyll forest, woodland and scrub areas. This species roosts
in caves, tree hollows and abandoned buildings, often forages
along watercourses (Menkhorst and Knight ,2004).

Troughton’s
sheathtail bat

Taphozous
troughtoni

Endangered – NC Act Present: Known only from a small area in central Queensland
typified by outcropping rocks, hilly areas with drainage channels
often lined with river red gums (Eucalyptus camaldulensis). Roosts
in caves, cracks, and small solution pipes in rocky outcrops (Van
Dyck & Strahan, 2008).
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Name Conservation Status Likelihood of Occurrence

Birds

black-necked
stork

Ephippiorhynchus
asiaticus

Near Threatened – NC
Act

Likely to Occur: Black necked storks have historically been
recorded in the study area (Wildlife Online). The black necked
stork occurs in a range of wetland and inundated habitats, from
the coast to irrigated inland regions (Pizzey and Knight, 2007).

red goshawk

Erythrotriorchis
radiatus

Vulnerable – EPBC Act

Endangered – NC Act

May Occur: this species was predicted to occur in the region
(Protected Matters Database) and has been historically recorded
in the region surrounding the study area (Wildlife Online). Nesting
habitat is present in trees taller than 20 m and within 1 km of
water.

grey falcon

Falco hypoleucos

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online). Habitat in the
study area may be present within lightly treed inland plains, gibber
deserts, sand ridges, pastoral lands and timbered watercourses.

squatter pigeon -
southern
subspecies

Geophaps scripta
scripta

Vulnerable – EPBC Act

Vulnerable – NC Act

Present: squatter pigeons were observed at numerous locations
along the study area during both the wet and dry season surveys.
This species has abundant habitat throughout the Brigalow Belt
bioregion. It was predicted to occur in the region (Protected
Matters Database) and has been historically been recorded in the
study area (Wildlife Online).

painted
honeyeater

Grantiella picta

Vulnerable – NC Act May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online). This species
inhabits mistletoes in a range of forest and woodland
environments. Habitat in the Study Area may be present.

square-tailed kite

Lophoictinia isura

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online). This species
inhabits a range of habitat types and may be present within the
southern portion of the study area.

black-chinned
honeyeater

Melithreptus
gularis

Near Threatened – NC
Act

May occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online). Suitable
habitat may exist within the study area in dry eucalypt forests and
woodlands, and well wooded margins of watercourses.

cotton pygmy
goose

Nettapus
coromandelianus

Marine – EPBC Act

Near Threatened – NC
Act

Present: Two individuals of this species were observed nesting
among floating vegetation on a dam on a property during both the
dry and the wet season surveys. This species has been historically
recorded in the region surrounding the study area (Wildlife Online).
Suitable habitat exists around farm dams located close to the
study area.

black-throated
finch - southern
subspecies

Poephila cincta
cincta

Endangered – EPBC Act

Vulnerable – NC Act

May Occur: this species was predicted to occur in the region
(Protected Matters Database), however has not been historically
recorded in the region surrounding the study area. Suitable habitat
exists in the study area, particularly along creeks in the northern
sections of the study area.

Australian
painted snipe

Rostratula
australis

Vulnerable, Migratory –
EPBC Act

Vulnerable – NC Act

May Occur: this species was predicted to occur in the region
(Protected Matters Database), however has not been historically
recorded in the region surrounding the study area. Suitable habitat
exists in the study area among a variety of vegetation types and in
association with wetlands and dams.
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Name Conservation Status Likelihood of Occurrence

Radjah shelduck

Tadorna radjah

Near Threatened – NC
Act

May Occur: this species has been historically recorded in the
region surrounding the study area (Wildlife Online). Suitable
habitat exists within the northern half of the study area around
larger waterbodies.

Table 9-7 provides a summary of ecologically sensitive areas within the study area.

Table 9-7: Summary of ecologically sensitive areas within the study area

Significance Classification Summary

Matters of National Environmental Significance

World Heritage properties None present

Australian Heritage places Mazeppa National Park (located 3.2 km from the study area)

Mount Abbot QLD (located 4 km from the study area)

Wetlands of international
importance (Ramsar sites)

None present

Threatened species and
ecological communities

Three TECs present Brigalow, Natural Grasslands, Semi-evergreen
vine thicket

Weeping Myall Woodlands TEC predicted but does not occur

Threatened flora species – One species recorded during field surveys
(Eucalyptus raveretiana); four additional species potentially occur

Threatened fauna species – One species recorded during field surveys
(squatter pigeon (Geophaps scripta scripta)); eight additional species
potentially occur

Migratory species 26 migratory or marine bird species were found within the study area
(11 birds and 1 reptile predicted to occur)

Wetlands of National
Importance

Caley Valley Wetland (Rail loop intercepts 14.5 ha of wetland)

Bowen River: Birralee – Pelican Creek (2 km from study area)

State

Regional Ecosystems 10 Endangered REs (163 ha) within the Project footprint

19 Of Concern REs (281 ha) within the Project footprint

5 Threshold REs within the Project footprint

Regrowth Mapping Several locations within the study area

Threatened flora species 12 NCA listed species potentially occur

Two species recorded during field surveys (Eucalyptus raveretiana and
Bonamia dietrichiana)

Threatened fauna species Four species recorded during field surveys (little pied bat (Chalinolobus
picatus), Troughton’s sheathtail bat (Taphozous troughtoni), squatter
pigeon (Geophaps scripta scripta), cotton pygmy-goose (Nettapus
coromandelianus); 16 additional species potentially occur



Section 09 | Terrestrial Ecology | Page 9-24  | HC-URS-88100-RPT-0001

Significance Classification Summary

Marine Plants A number of marine plants occur in the Project footprint

Essential Habitat Two Essential Habitat area mapped within the study area; four within
two kilometres of the study area

Biodiversity Planning
Assessment

The northern section of the Project bisects land mapped as state and
regionally significant

9.3 Potential Impacts and Mitigation Measures

9.3.1 Construction Phase Impacts

9.3.1.1 Loss of Vegetation, Habitat and Resources

9.3.1.1.1 Potential Impacts
Loss of vegetation represents one of the most substantial impacts causing localised reductions in
vegetation community extent and a reduction in the diversity and abundance of habitats and resources
for flora and fauna.

Impact on the four Endangered TECs listed under the EPBC Act identified within the study area is:

 110 ha of Brigalow TEC;

 108 ha of Natural Grasslands TEC;

 14 ha of Semi-evergreen vine thicket TEC; and

 No areas of Weeping Myall Woodland TEC occur within the Project footprint.

The REs present within the Project footprint that form part of these TECs are listed in Table 9-8. The
nomination advice for the Brigalow TEC lists 16 REs that are considered to constitute this TEC, of
which seven are mapped within the study area, occupying an area within the Project footprint of
108 ha.

The Project crosses 10 Endangered REs, comprising 111.4 ha in total. All are listed as components of
a TEC under the EPBC Act. Six Endangered REs are brigalow communities, two are grasslands and
two are semi-evergreen vine thicket communities (Queensland Herbarium, 2009). Table 9-8 provides
a summary of the higher conservation status REs within the Project footprint, the expected clearing
area, and the current extent of these REs across the bioregion and within the subregions traversed by
the Project.

The Endangered REs within the Project that are most vulnerable to impacts from clearing are those
with low overall current extents, and those with low representation within the protected area estate. Of
the 10 REs within the Project footprint, four have a current bioregional extent of less than 10,000 ha
(shown in column four in Table 9-8), and three had less than 5,000 ha in 2005 (Accad et al., 2008). Of
the latter, the RE with the lowest remnant coverage in 2005 was 11.4.1, with 2,312 ha. However, this
RE has a relatively high representation within the protected area estate (60% of the current extent),
and less than 0.11% of the current extent is located within the Project footprint.

The remaining REs with current extents less than 5,000 ha are 11.5.16 (3,027 ha, with 156 ha in the
protected area estate) and 11.9.12 (4,135 ha, and with 8 ha in the protected area estate). Of these,
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the RE 11.9.12 (a native grassland RE that is also part of the Natural Grassland TEC under the EPBC
Act) (Queensland Herbarium, 2009; TSSC 2008a) is particularly poorly protected, with only 0.19% of
its total current extent in the protected area estate , as shown in Table 9-8).

The Project crosses 19 Of Concern REs, comprising 104.1 ha in total. One third of these REs are
situated on alluvial plains, the most commonly encountered being the RE 11.3.2. This RE was present
in the Project south of the Suttor Creek crossing, and is the Of Concern RE with the largest area within
the Project footprint (25 ha). Forms of RE 11.3.2 that contain weeping myall (Acacia pendula) can
meet the description of the Weeping Myall Woodland TEC. However, no weeping myall trees were
located within the Project and this TEC is not considered likely to be present. Two Of Concern REs
within the Project footprint are listed as components of the Endangered Natural Grasslands TEC, and
one Of Concern RE is listed as a component of the Endangered Semi Evergreen Vine Thicket TEC.

As shown in Table 9-8, six of the 19 Of Concern RE’s have a current extent, within the subregion, of
less than 10,000 ha, and three have a current extent less than 5,000 ha (Accad, 2008). The most
substantial impact on Of Concern REs will be on RE 11.2.3 (an RE considered part of the Semi-
evergreen vine thicket TEC). The Project requires the removal of 12.2 ha of RE 11.2.3. This
represents 7.7% of its subregional extent of 158 ha. Approximately 12.7% of its current extent is held
within protected areas estates. The remaining Of Concern REs are either well represented in the
protected area estate relative to their current extent, or have a current extent in excess of 18,000 ha
(generally much more). The percentage figure for RE 11.2.3 is likely to be high in relation to other REs
because RE 11.2.3 is a littoral community, confined to the coast. This Project footprint traverses only
one coastal subregion, the Townsville Plains subregion. By contrast, inland subregions are well-
represented within the Project footprint.

When the expected clearing extent is compared against the total current extent, the figure is 0.5%,
which is not as low in relative terms, but which still places this RE as the second highest in terms of
relative impact, behind RE 11.9.12 (whose Project loss relative to overall current extent is expected to
be 0.9%). All other Of Concern REs within the Project footprint have relative clearing areas of less
than 0.5% of their subregional extent.

Table 9-8: Higher conservation status REs showing expected clearing impacts

REs
VM Act /

EPBC Act
Status

Proposed
Clearing Area

(ha)

Bioregion
Current

Extent (ha)

Subregion2

Current
Extent (ha)

%
Protected

Area Estate
(% of total)

Endangered REs

11.3.1 Endangered
Brigalow TEC

24.45 80, 679 23,811 0.10% 30, 702 ha
(39.05 %)

11.3.21 Endangered
Natural
Grassland
TEC

0.09 54, 459 7,581 0.00% 196 ha (0.36
%)

11.4.1 Endangered
SEVT TEC

0.42 2, 312 381 0.11% 1, 388 ha
(60.03 %)

11.4.8 Endangered
Brigalow TEC

25.45 71, 909 40,088 0.06% 7, 032 ha
(9.78 %)

11.4.9 Endangered 51.55 96, 425 43,699 0.12% 25, 851 ha



Section 09 | Terrestrial Ecology | Page 9-26  | HC-URS-88100-RPT-0001

REs
VM Act /

EPBC Act
Status

Proposed
Clearing Area

(ha)

Bioregion
Current

Extent (ha)

Subregion2

Current
Extent (ha)

%
Protected

Area Estate
(% of total)

Brigalow TEC (26.81 %)

11.5.16 Endangered
Brigalow TEC

1.13 3, 027 888 0.13% 156 ha (5.15
%)

11.8.13 Endangered
SEVT TEC

0.07 6, 327 4,826 0.00% 383 ha (6.05
%)

11.9.1 Endangered
Brigalow TEC

7.25 55, 195 5,245 0.14% 6, 930 ha
(12.56 %)

11.9.5 Endangered
Brigalow TEC

0.57 168, 841 11,402 0.00% 32, 049 ha
(18.98 %)

11.9.12 Endangered
Natural
Grassland
TEC

0.45 4, 135 2,914 0.02% 8 ha (0.19 %)

Of Concern REs

11.2.3 Of Concern
Semi-
Evergreen
Vine Thicket
TEC

12.16 2,513 158 7.70% 319 ha (12.69
%)

11.3.2 Of Concern
Myall
Woodland
TEC

25.42 528,081 107,484 0.02% 142, 824 ha
(27.04 %)

11.3.3 Of Concern 15.40 282,541 113,706 0.01% 33, 025 ha
(11.69 %)

11.3.4 Of Concern 7.17 186,652 37,528 0.02% 39, 442 ha
(21.13 %)

11.3.13 Of Concern 0.15 2,853 1,488 0.01% 562 ha (19.70
%)

11.3.33 Of Concern 7.61 1,672 1,294 0.59% Not
represented

11.3.34 Of Concern 3.38 9,044 9,024 0.04% Not
represented

11.4.2 Of Concern 0.97 34,633 10,307 0.01% 849 ha (2.45
%)

11.4.5 Of Concern 0.45 13,260 12,911 0.00% 2, 866 ha
(21.61 %)

11.4.6 Of Concern 0.68 34,851 29,268 0.00% 9, 339 ha
(26.80 %)

11.4.11 Of Concern
Threshold RE
Natural
Grassland
TEC

8.48 23,372 22,767 0.04% 200 ha (0.86
%)
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REs
VM Act /

EPBC Act
Status

Proposed
Clearing Area

(ha)

Bioregion
Current

Extent (ha)

Subregion2

Current
Extent (ha)

%
Protected

Area Estate
(% of total)

11.5.10 Of Concern 7.80 9,901 2,052 0.38% Not
represented

11.8.3 Of Concern 0.001 26,458 2,738 0.00% 3411 ha
(12.89 %)

11.8.11 Of Concern
Natural
Grassland
TEC

2.90 176,127 22,366 0.01% 1, 858 ha
(1.05 %)

11.9.10 Of Concern 4.95 83,507 19,526 0.02% 6, 937 ha
(8.31 %)

11.11.10 Of Concern 0.13 88,109 50,060 0.00% 7, 656 ha
(8.69 %)

11.11.13 Of Concern 4.30 53,711 24,737 0.02% 1, 101 ha
(2.05 %)

11.11.16 Of Concern 0.09 18,085 8,975 0.00% 1, 589 ha
(8.79 %)

11.12.10 Of Concern 2.12 8,918 730 0.29% Not
represented

Least Concern REs of High Conservation Significance – TECs or Threshold REs

11.3.5 Least Concern
Threshold RE

8.39 56,064 44,464 0.02% 6, 036 ha
(10.77 %)

11.4.4 Least Concern
Brigalow TEC

54.58 24,917 20,940 0.26% Not
represented

11.5.5 Least Concern
Threshold RE

2.62 134,826 4,938 0.05% 40, 865 ha
(30.31%)

11.5.15 Least Concern
Threshold RE
SEVT TEC

1.32 14,955 2,286 0.06% 1, 793 ha
(12.00 %)

11.8.3 Least Concern
Threshold RE
SEVT TEC

0.001 26,458 2,738 0.00% 3411 ha
(12.89 %)

11.9.3 Least Concern
Natural
Grassland
TEC

41.90 160,830 9,411 0.45% 484 ha
(0.30%)

Notes:
1Figures calculated from Accad et al., (2008): ‘current extent’ is of 2005, where this is <10, 000 ha it is shown in bold; 2 This is
the sum of each REs current extent from all of the subregions/provinces traversed by the Project – Bogie River Hills (2),
Northern Bowen Basin (6), Belyando Downs (7), South Drummond Basin (13), Upper Belyando Floodout (8) in the Brigalow
Belt; 3 % = proposed clearing extent as % of subregion current extent – if less than 0.01% then 0.00% is shown; 4 Protected
area estate = national park, state forest, conservation park, timber reserve – figures in bold highlight REs with no representation
or less than 500 ha.
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Of the five threshold REs located within the Project footprint, two are intersected for less than 2 ha.
Under the Regional Vegetation Management Code for Brigalow Belt and New England Bioregions
(DERM, 2009a), clearing of less than two hectares of a threshold RE is an acceptable solution for the
performance requirement aimed at conserving such REs. Of the remaining three threshold REs, 2.6
ha of RE 11.5.5, 8.5 ha of RE 11.4.11 and 8.4 ha of RE 11.3.5 will be subject to clearing. Clearing
proposed for this Project will not result in any change in RE conservation status.

The current Project alignment will result in the clearing of approximately 62 ha of high value regrowth
mapped under the VM Act. Of this, 29.8 ha is Endangered, 8.7 ha is Of Concern, and 23.2 ha is Least
Concern. High value regrowth is advanced non-remnant vegetation with the species composition of an
Endangered, Of Concern or Least Concern RE. Under recent changes to the VM Act, the clearing of
high value regrowth is now subject to a self assessable code. However, under Schedule 24 Part 2,
clearing that occurs on freehold land (item 2(n)) or leasehold land (item 4 (1)(i)) in regulated regrowth
vegetation for a significant community Project is not required to address the regrowth clearing code,
unless the vegetation is located in an area mapped as category A on a property map of assessable
vegetation (PMAV). Areas mapped as category A on a PMAV are generally subject to a revegetation
or rehabilitation order, or are otherwise unable to be developed, and are not commonly encountered. It
is to be presumed that this Project will be deemed by DERM to meet the definition of a significant
community Project under the VM Act (s.10).

9.3.1.1.2 Mitigation and Management Measures
The area to be cleared has been minimised as far as possible in the design phase by locating the
Project footprint in areas that have been previously cleared or degraded by past land use practices.
However, 68 REs: 10 Endangered, 19 Of Concern, 39 Least Concern as well as regrowth vegetation
will be affected by the Project. In addition (or concurrently), the Project footprint will require the
disturbance of approximately 233 ha of REs listed under the EPBC Act as constituents of TECs,
including a potential 110 ha of the Brigalow TEC REs, 108 ha of the Natural Grasslands of the
Queensland Central Highlands and the northern Fitzroy Basin TEC REs, and 14 ha of the semi-
evergreen vine thicket TEC REs.

Vegetation offsets will be required in most cases for proposed clearing of Endangered or Of Concern
REs, where ecological connectivity will be cut through clearing of remnant vegetation, and where
remnant vegetation associated with wetlands, watercourses and essential habitat will be cleared.
Under the current Policy for Vegetation Management Offsets (DERM, 2009b), areas offered as offsets
must be ecologically equivalent to the area being cleared, and the total offset area required will be
proportionate to the ecological value of the offset vegetation. The DERM Offset Policy no longer
specifies ratios, and as a result it is impossible to state the total offset area that may be required.
However, current indications are that offset proposals being accepted by the DERM are generally
three to four times larger in area than the area being cleared (Alan Keys, Offsets Broker, pers. comm.
02.07.2010). If the Project is gazetted a state significant Project, the proponent has 12 months to
legally secure offsets after development approval.

It should be noted that offsets will only be accepted when all reasonable attempts have been made to
avoid clearing or to minimise impacts and that if offsets are required, that they be legally secured (i.e.
protected from future development through a legal mechanism such as a covenant or Nature Refuge
Agreement). If the Project is gazetted a state significant Project, the proponent has 12 months to
legally secure offsets after development approval.
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Offsets of marine plants may also be required under the Fish Habitat Management Operational Policy
FHMOP 005 (Dixon and Beumer, 2002). This would include areas mapped as RE 11.1.2 and 11.1.4.
The Fish Habitat Management Operational Policy (FHMOP) 005 is recognised by the Queensland
Government Environmental Offset Policy (QGEOP) (DERM, 2009c) as a specific-issue offset policy. In
keeping with the QGEOP, marine fish habitat offsets are applicable when impacts cannot be avoided,
minimised or mitigated, and only after the proposed marine fish habitat loss is determined as
justifiable, unavoidable and acceptable under departmental legislation and policy.

Clearance of TECs listed under the EPBC Act will also carry offset obligations under the Draft Policy
Statement: Use of Environmental Offsets under the EPBC Act (DEHWA), 2007). Despite three years
elapsing since its release this policy is still a draft. Under the EPBC Act, environmental offsets can be
used to maintain or enhance the health, diversity and productivity of the environment as it relates to
matters protected by the Act. Offsets requirements under the EPBC Act differ significantly from those
of the VM Act in that indirect offsetting, such as the provision of cash, the removal of a threatening
process, or assistance in implementing a recovery plan or similar, are allowable (among other
differences). However, environmental offsets are not applicable to all approvals under the EPBC Act,
and they should not be applied where the impacts of a development are considered to be minor in
nature or could reasonably be mitigated.

Determination of the Project’s precise offset obligations under either the VM Act or the EPBC Act is
impossible to calculate at this stage, as it depends to a large extent on the quality and landscape
position of the offset vegetation, and the position of the respective departments in relation to their
policies. The area of vegetation being cleared (which triggered the need for the offset) only serves as
a starting point in the offset calculation process. Table 9-9 provides indicative areas to be cleared and
possible minimum areas required for VM Act offsets based on a likely requirement of three to four
times offset to cleared area.

Rehabilitation methods of cleared areas are discussed further in Volume 3, Section 25 of this EIS.

Table 9-9: Summary of area to be cleared and offset obligation

Conservation Status Proposed Area to be cleared (ha) Indicative Offset Requirements (ha)

Endangered 111.44 334 - 445

Of Concern 104.15 312 - 416

Least Concern 1,322.01 Nil

Regrowth 61.74 Exempt (to be confirmed)

Total 1,599.34 At least 646 – 861 ha

9.3.1.2 Loss of Resources and Associated Biodiversity

9.3.1.2.1 Potential Impacts
The removal of mature vegetation, hollow-bearing trees and hollow logs along the Project footprint
represents a substantial localised impact. Loss of these habitat features would create a loss of
perching, foraging and den/nesting resources for native species. A subsequent increase in competition
for food and shelter in remaining habitats may follow. The loss of tree hollows, which are already a
limited resource in most previously cleared rural and grazing lands, is recognised to be one of the
major threats to Australia’s biodiversity (Gibbons and Lindenmayer, 2002). In key vegetation
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communities such as brigalow, loss of habitat and resources can result in local losses of biodiversity.
In fragmented landscapes, small patches of native woodland can have significant conservation values
(Bowen et al., 2009). The remaining stands of brigalow support a diversity of native fauna (Bowen et
al., 2009), including listed species. The richness, abundance and diversity of birds were higher in
brigalow remnants than in the adjacent matrix (Bowen et al., 2008; Collard et al., 2008). Therefore, it is
likely that the preservation of brigalow and habitat-providing trees (e.g. hollows) where possible would
provide valuable resources and habitat for fauna.

Vegetation communities that will be most extensively cleared (i.e. cleared pasture, roads: 1,357 ha)
generally have low ecological value for fauna. Vegetation communities that will experience moderate
amounts of clearing (i.e. ironbark woodlands: 615 ha; bloodwood and box woodland 436 ha) have
moderate ecological value but are well represented in the region. Vegetation communities with high
biodiversity value will generally be subjected to more restricted clearing (i.e. acacia communities: 83
ha; semi-evergreen vine thicket: 43 ha;, mangroves and tidal marshes: 20 ha).

Clearance of linear vegetation can result in substantial landscape fragmentation. This can degrade the
quality of remnant vegetation and resident fauna by isolating fauna and flora in remaining patches of
vegetation, restricting their access to regional resources and exposing them to increased predation
and competition from weeds and exotic pests.

9.3.1.2.2 Mitigation and Management Measures
Impact on native vegetation has been reduced by locating the Project along previously cleared land.
Where vegetation clearing cannot be avoided, the following mitigation measures are proposed:

 the extent of vegetation clearing will be clearly identified on construction plans and in the field.
Areas that must not be cleared or damaged in any way will also be clearly identified;

 clearing teams will be accompanied by an ecologist at all times to mark out ‘no-go’ zones before
work commences in a new area. The ecologist will be responsible for supervising compliance;

 the extent of clearing is to be restricted to the minimal amount necessary, particularly in the REs
listed as constituents of TECs, Endangered and Of Concern REs and threshold REs;

 any additional construction areas and construction sites, (site offices, stockpiles, storages and
construction accommodation villages) are to be located within existing cleared areas or disturbed
areas;

 where clearing of conservation significant REs is absolutely unavoidable, offsets will be provided;

 hollow logs and hollow bearing trees will be cleared of wildlife by a licensed fauna spotter. These
should be stockpiled for use in rehabilitation activities or placed in adjoining bushland;

 areas of high ecological value such as riparian corridors will be approached with care, and effort
made so that connectivity is re-established to the highest realistic extent;

 culverts will be located in areas where the Project footprint bisects important habitat. For example
culverts to facilitate movement are advised where the Project bisects the DERM essential habitat
located at chainage 280 km. This will be done to maintain landscape permeability; and

 trees with raptor nests will not be cleared, where possible. If this is not possible, removal will only
occur after a fauna spotter has been given the longest possible lead time prior to clearing.
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9.3.1.3 Mortality of Terrestrial Fauna

9.3.1.3.1 Potential Impacts
Construction activities have the potential to cause wildlife mortality if animals are present when
vegetation is cleared or venture into active construction zones. Fauna residing in native vegetation
during clearing are at risk of direct mortality. Animals that are particularly at risk include those that
shelter in hollows, beneath rocks, logs and bark and ground animals that tend to hide rather than flee
at approaching danger (i.e. bandicoots, quails and pigeons). Increased vehicular movements
associated with construction activities may increase the incidence of wildlife strike and road kill.
Similarly, livestock and wildlife that are highly mobile are at risk of being trapped or injured in open pits
or trenches within the construction zone. Species most likely to be impacted by direct mortality during
the construction phase are generally regionally abundant. However, conservation significant nocturnal
reptiles such as the yakka skink, ornamental snake and brigalow scaly-foot if present are also
susceptible during vegetation clearing of their specialist habitats. The incidence of direct mortality can
be reduced by implementing the mitigation measures outlined in Section 9-31.

9.3.1.3.2 Mitigation and Management Measures
The potential for fauna mortality can be reduced through the implementation of the following
measures:

 fauna spotter is on site prior to and during all vegetation removal to identify, capture and relocate
fauna, including conservation significant species;

 developing a flora and fauna species relocation plan particularly for threatened species;

 erecting temporary fencing around the construction zone, in accordance with an approved site
management plan, to exclude mobile animals;

 open pits are covered or contain fauna ramps (e.g. log ramps or wooden planks) to provide a
potential means of escape for trapped fauna;

 checking work areas for trapped fauna before work commences each day;

 educating employees of environmental responsibilities during inductions; and

 enforcing on-site speed limits to restrict the incidence of wildlife road kill.

9.3.1.4  Habitat Degradation – Light, Noise and Vibration Disturbance

9.3.1.4.1 Potential Impacts
Construction activities along the Project will cause temporary and localised increases in noise, vibration
and light disturbance. During the period of construction, there is expected to be localised disturbance
to wildlife behaviours and dynamics (i.e. foraging, breeding and nesting) adjacent to the construction
footprint. For example, exposure to unusual noise and light disturbance has been known to influence
nesting behaviour and species richness in some sensitive species especially birds (Francis et al.,
2009). Increased lighting may also subject some native species to higher levels of predation. Impacts
of light, noise and vibration disturbance can be reduced by locating the Project and associated
infrastructure away from sensitive habitats during the design period. For logistical reasons, Project
construction will occur during the dry. This will reduce impacts on the breeding activities relating to any
wetland or migratory birds inhabiting areas within or adjacent to the study area. As such, the impacts
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of light, noise and vibration on fauna species are expected to be low. However, the following mitigation
measures can further reduce the potential impacts to flora and fauna.

9.3.1.4.2 Mitigation and Management Measures
Proposed mitigation during the construction phase, include a range of construction techniques:

 Use appropriate lighting in work and related Project areas and employ directional lighting with
protective guards;

 plant and equipment is to be regularly serviced and maintained to minimise machinery noise;

 limiting construction near sensitive areas (i.e. near wetland environments during the wet season);
and

 rehabilitation of disturbed areas (methods of rehabilitating cleared areas are discussed further in
Volume 3, Section 25 of this EIS).

Following implementation of the mitigation measures, the residual impact is expected to be low.

9.3.1.5 Dust

9.3.1.5.1 Potential Impacts
Vegetated areas adjacent to the construction area may become affected by dust from construction
activities and earthworks. Excessive dust settling on vegetation could suppress vegetation growth by
limiting the photosynthesis potential of plants in close proximity to the construction area (Nanos and
Ilias, 2007). The impact of dust from roads has been known to change the vegetation composition for
some distance away from roads (Coffin, 2007). Dust is likely to be a more significant impact where
earthworks occur adjacent to sensitive habitats (Caley Valley Wetland and Bowen River between
Birralee and Pelican Creek) and vegetation types (i.e. riparian vegetation, areas of permanent water
and brigalow).

Given the nature of construction activities for linear infrastructure, exposure to construction dust is
short term, and, while there may be some temporary effects on plant growth, once construction
activities cease and disturbed areas, outside the rail corridor, are rehabilitated, plants should recover
quickly, with the next wet season removing any remaining dust on leaves.

9.3.1.5.2 Mitigation and Management Measures
Proposed mitigation during the construction phase, include a range of construction techniques:

 incorporating dust suppression techniques e.g. tankers spraying down dirt roads;

 covering soil stockpiles and store in areas not susceptible to wind erosion;

 minimising vegetation clearing and the area of bare ground adjacent to sensitive habitats;

 keeping construction vehicles and machinery clean from dust; and

 restricting speed limits and other traffic control mechanisms to minimise the generation of dust.
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9.3.1.6 Introduced Species

9.3.1.6.1 Potential Impacts
Vegetation clearing and soil disturbance can increase the spread of new and existing pest species,
increasing predation and competition. The most substantial pest threat imposed by the Project is the
potential for spread of parthenium (Parthenium hysterophorus). Parthenium is a significant Class 2
weed under the LP Act which was observed throughout the study area during field surveys.
Parthenium spreads aggressively in modified habitats that are subject to frequent vehicle movements
(roads, powerline easements etc.) (Parsons and Cuthbertson, 2001). Parthenium is well established
on the black soils of the region. Parthenium will not threaten undisturbed native vegetation
communities, including intact native pastures. However, areas that have been overgrazed or otherwise
disturbed are highly susceptible (Parsons and Cuthbertson, 2001). Parthenium and Harrisia
(Eriocereus spp.) are both declared weeds that have potential for being spread by construction
machinery. Likewise, vegetation clearing through large areas of continuous habitats, such as for linear
infrastructure Projects such as this one, can create the potential for fauna pests and feral predators to
penetrate further into bushland areas.

9.3.1.6.2 Mitigation and Management Measures
The risk of introducing pest species in the local area can be reduced through implementation of the
following measures:

 developing of a Weed and Pest Management Plan for the construction phase including:

– vehicle wash down stations located along the study area, particularly where the Project footprint
enters/leaves known parthenium ‘hotspots’ such as black soil plains, or ecologically sensitive
areas such as major waterways, wetlands, native grasslands;

– develop procedures for washdown and ensure all staff are trained in them;

– regular monitoring of pest species and weed inspections; and

– weed and pest control where necessary.

 conducting a weed audit of the entire Project footprint prior to construction after the Project footprint
has been marked out;

 clearing all declared weeds within the Project footprint;

 parthenium ‘hotspots’ along the Project will be signed to advise staff of the need to undertake weed
control measures to arrest its spread when entering or leaving infestation ‘hotspots’;

 all construction machinery and materials brought onto site will be certified weed free and
compliance records kept; and

 soil in areas known to contain parthenium and other declared weeds is not moved elsewhere.

9.3.1.7 Fire Hazards

9.3.1.7.1 Potential Impacts
The Project footprint traverses numerous areas of high fire risk and construction involves activities
(welding in particular) that can greatly increase the chance of bushfire. Bushfires can result in
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significant loss of life for native animals and flora, and for cattle. In particular, fire in grasslands during
dry seasons can be catastrophic for landowners in periods of drought.

9.3.1.7.2 Mitigation and Management Measures
Develop and implement a Fire Management Plan to minimise fire hazards. This may include onsite
preventative measures (i.e. storage of flammable materials, clearing of fire breaks around work areas),
onsite fire fighting equipment and training, and the inspection of fire affected areas by wildlife spotters.

9.3.1.8 Restriction of Fauna Movement

9.3.1.8.1 Potential Impacts
The Project alignment and associated access tracks and fencing infrastructure can act as a linear
barrier to local and regional fauna movement, fragment remaining habitat patches and restrict access
to water sources (Forman and Alexander, 1998). Fauna species, particularly small ground dwelling
mammals and reptiles with high levels of site fidelity may be restricted from moving between local
habitat areas intersected by the Project alignment. This can reduce the abundance and diversity of
resources (food, shelter and reproductive opportunities) available to animals remaining in each
fragmented habitat patch. The extent to which individual fauna will be impacted will be species
specific. Although a rail easement represents a relatively narrow disturbance, particularly within widely
spaced habitats such as open woodlands, the ecology of fauna with small home ranges or specific
habitual requirements could be greatly affected by the resulting removal or modification of niche
habitats. Restricting access to water sources could also threaten the viability of some resident wildlife
populations.

Fragmentation of regional and state significant bioregional wildlife corridors could occur as a result of
vegetation clearing for the construction of the Project. Regionally significant fauna corridors such as
riparian vegetation corridors or smaller, yet somewhat evenly spaced, remnant vegetation patches act
as important habitat linkages between larger vegetated habitat patches. Vegetation clearing can sever
or severely reduce the size of these vegetation linkages which can stop or reduce fauna movement
within the region potentially limiting the genetic diversity of native fauna species reliant of movement
within these corridors. Ground animals, such as macropods and echidnas, which have larger habitat
ranges, are likely to be particularly adversely affected.

9.3.1.8.2 Mitigation and Management Measures
The barrier effect can be reduced by incorporating fauna underpasses at all low points (i.e.
watercourses) and also in areas close to important habitat such as brigalow and gilgais. Fauna
underpasses have been effective in facilitating the movement of macropods and other large ground
fauna beneath large motorways (Department of Transport and Main Roads DTMR 2000). Generally
underpass effectiveness increases by maximising underpass height and width, so that there is natural
lighting and ground substrate and native vegetation leading to the underpass entrance (DMR, 2000).
Within the study area, underpasses are likely to be most effective if they are placed along waterways
as these are likely to represent existing pathways for wildlife movement and run perpendicular to the
Project. Although a restriction of fauna movement is likely to occur, the ecological consequence
associated is likely to be reduced by incorporating fauna underpasses into the design.
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9.3.1.9 Sedimentation and Erosion

9.3.1.9.1 Potential Impacts
Construction activities will require substantial earthworks. This could result in point-source pollution
from sedimentation and run-off. Earthworks may also degrade the quality of local habitats by reducing
the quality and abundance of refuges, microhabitats and food availability by smothering native
vegetation and water bodies with sediment. As discussed in the aquatic ecology technical report (refer
to Volume 6: Appendix F2), sedimentation of aquatic habitats can result in increased turbidity,
decreased oxygen levels, reduced light penetration, change in channel morphology and alteration of
substrate composition. These impacts may have a localised effect on aquatic flora and fauna by
reducing habitat value in the immediate downstream area. For this reason, areas of permanent water,
such as Caley Valley Wetland, the Bowen River and adjacent farm dams, may require additional
protective measures to minimise impacts from sedimentation and run-off.

9.3.1.9.2 Mitigation and Management Measures
The impacts of sedimentation and run-off can be mitigated by:

 preparation and implementation of an Erosion and Sedimentation Management Control Plan (see
also Volume 3, Section 5.3.3 of this EIS);

 topsoil will be stockpiled and marked appropriately in areas where it is to be redistributed after
works are completed. In particular, care must be taken not to mix soil profiles as the sub-surfaces
of many soils in this region are likely to be sodic (i.e. highly erodible); and

 disturbed ground surfaces will be rehabilitated as soon as is practicable to minimise exposed
surface periods.

Further mitigation measures are discussed in the aquatic ecology technical report (refer to Volume 6,
Appendix F1). Following mitigation, the residual impact on flora and fauna is expected to be low.

9.3.2 Operational Impacts

9.3.2.1 Mortality of Terrestrial Fauna

9.3.2.1.1 Potential Impacts
Direct mortality of livestock and native wildlife can occur during the operational phase of the Project
through collision with trains and maintenance vehicles. Whilst the occasional incident is likely, a study
has shown that animals can learn to avoid vehicle collisions after frequent exposure (Coffin, 2007).
Therefore it would be expected that animal mortality rates would reduce over time.

The role of barbed wire in catching and killing small birds, gliders and bats must also be considered.
Every year thousands of Australian animals are killed after becoming entangled with barbed wire along
fence lines, generally with the top strand (Booth, 2006). It is not unknown for hundreds of animals to
die in single storm events along a few kilometres of barbed wire fencing, and nocturnal species are
particularly susceptible. Even birds as large as black-necked storks have been recorded as entangled
in barbed wire fencing (Booth, 2006). Barbed wire suspended over waterways is particularly
dangerous for animals (Allen and Ramirez 1990, in Booth, 2006).

This is an animal welfare issue as well as representing a steady drain on population numbers of
certain species, including species of conservation significance. A number of species recorded or
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predicted to occur in the area (including twenty species of microbat and the threatened species’
squatter pigeon, little pied bat and Troughton’s sheathtail bat), are highly susceptible to this hazard.
Experience from institutions that have had recurrent animal snaring issues with fences in north
Queensland indicates that it is the top two strands in a fence that are generally the most dangerous to
wildlife (except where the fence is located along the crest of a hill, or in other specific circumstances)
(Booth, 2006).

9.3.2.1.2 Mitigation and Management Measures
The impacts of mortality to fauna can be mitigated by:

 fencing the rail corridor as necessary and progressively to restrict livestock and wildlife access.
Fencing will be stout and well-constructed of durable materials, however the use of barbed wire will
be avoided if possible;

 incorporating fauna underpasses within important habitat areas along the rail corridor and providing
appropriate fencing and revegetation to encourage use by fauna species; and

 monitoring fauna strike and mortality during construction and some periods of operation. Dead
carcases are to be disposed of away from the Project to reduce the occurrence of predators, such
as raptors, also being struck by moving trains.

9.3.2.2 Habitat Degradation – Light, Noise and Vibration Disturbance

9.3.2.2.1 Potential Impacts
Light, noise and vibration disturbance can disrupt normal wildlife behaviours (i.e. foraging, feeding,
breeding and nesting). Levels of incidental noise will increase once the rail line commences operation.

The impact of operational lighting associated with the Project infrastructure on flora and fauna is
considered negligible as minimal operational lighting will be required. The main impact to fauna
species from the alteration of light during operation will result from the high powered lights emitted by
the trains travelling at night which may startle some fauna species that may be within the Project
footprint, such as kangaroos. Direct mortality of fauna from train strike may result.

The main noise during the operation phase of the Project will be associated with train movement.
Fourteen train movements are predicted per day (i.e. seven trains, each moving along the rail line
twice a day). Noise impacts from passing trains may interfere with communication, mask predation or
startle some fauna species displacing them into adjacent habitats. Extra species in such areas could
then increase competition for resources such as food and shelter. The most significant species
impacted by transport related noise are those that incorporate sound into their basic behaviour, such
as birds (Coffin, 2007). However some animals are likely to adapt to the infrequent noise emissions.
For example wetland birds in the Caley Valley Wetland have remained in areas impacted by noise
from the existing port facility. The following mitigation measures will substantially reduce the localised
disturbance to wildlife.
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9.3.2.2.2 Mitigation and Management Measures
Impacts associated with habitat degradation can be minimised through implementation of the following
measures:

 incorporating fauna underpasses within important habitat areas along the Project and providing
appropriate fencing and revegetation to encourage use by fauna species;

 monitoring fauna strike and mortality during construction and operation. Dead carcases are to be
disposed of away from the Project to reduce the occurrence of predators, such as raptors, also
being struck by moving trains;

 ensuring any operational lights, such as at signalling stations, are not located within sensitive
habitats or do not shine directly into vegetated areas which are potential habitats; and

 revegetate habitats disturbed during construction to create an environmental buffer to noise for
surrounding habitats (rehabilitation methods of cleared areas are discussed further in Volume 3,
Section 25 of this EIS).

Following mitigation, the residual impact of light and noise disturbance is expected to be low.

9.3.2.3 Particulate Emissions

9.3.2.3.1 Potential Impacts
Coal dust emissions from loaded coal trains are potential issues within every railway system within
central Queensland in terms of economic loss, public nuisance and potential impact on the
environment. High levels of coal dust from trains, emitted either by train movement or wind erosion,
have the potential to directly impact flora species and communities adjacent to railway systems. Dust
deposition on leaves can reduce the photosynthetic quality of the flora and impede plant growth. Such
an impact, in turn, could degrade the health of the vegetation community and cause plant dieback with
prolonged exposure and also reduce the food resource availability for fauna species utilising the
affected vegetation community. As discussed in the aquatic ecology technical report (refer to
Volume 6, Appendix F1 of this EIS), excessive dust settling on water bodies also has the potential to
decrease aquatic habitat value within the immediate and downstream areas primarily as a result of
reduced water quality.

An environmental evaluation, commissioned by Queensland Rail, reviewed the available literature for
the impacts of coal dust on flora and fauna, crops and livestock. The review, by Connell Hatch (2008),
found that the air quality goals or standards to protect human health and amenity were sufficient for
the protection of flora, fauna, crops and livestock against dust impacts, as no goals and standards
have otherwise been set for these categories.

Studies reviewed by Connell Hatch (2008) on coal dust deposition on cotton crops concluded a dust
deposition rate of 500 mg/m²/day can be used as a threshold for adverse impacts on crops and
vegetation. Feed preference, palatability, quantity of feed eaten and quantity of milk produced were
not affected when livestock were exposed to feed containing coal dust at rates of no dust, 4,000 and
8000 mg/m2/day. Studies show that coal deposition rates from coal trains are about 90 mg/m²/day
immediately adjacent to the railway line with rates dropping quickly with distance from the corridor,
down to 30 mg/m²/day at 10 m from the tracks (Connell Hatch, 2008). These measured values are well
below the values indicated in the literature as potentially having an impact on crops and livestock.
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Air quality modelling undertaken for the Alpha Coal Project (Rail) indicate dust deposition rates of
0.44 mg/m2/month (15 mg/m2/day) at 10 m from the rail alignment at peak operation (see also
Volume 3, Section 13.3.3.1 of this EIS).

Although no literature has been found on the impacts of coal dust on Australian native flora and fauna
communities, the same conclusions are likely to be appropriate. Thus, coal dust deposition is unlikely
to have a major impact on the flora and fauna within the study area or surrounding region.

An additional source of dust generation during the operational phase would be from the movement of
maintenance vehicles along dirt access tracks of the Project particularly during dry and windy
conditions. Impacts of dust deposition on vegetation and fauna as a result of this activity would be the
same as mentioned for coal dust above. It is unlikely that dust deposition will have a major impact on
flora and fauna values. Maintenance vehicles will only use access tracks at low frequencies and the
indirect effects on erosion and water quality will be minimal when mitigation measures are considered.

Mitigation measures are proposed in Volume 3, Section 13.3.3.2 of this EIS.

9.3.2.3.2 Mitigation and Management Measures
Impacts associated with dust can be minimised through development and implementation an Erosion
and Sedimentation Management Control Plan which includes dust suppression techniques to address
dust emissions from vehicles during the operational phase (see also Volume 3, Section 5.3.3.2 of this
EIS).

Following mitigation, the residual impact of dust is expected to be negligible.

9.3.2.4 Introduced Species

9.3.2.4.1 Potential Impacts
Vegetation clearance and increased human activities have the potential to further degrade the quality
of adjoining habitats through edge effects. These typically lead to a localised increase in weed and
pest fauna, changes in habitat microclimates, such as increased light penetration, and have the
potential to change the species composition within the affected vegetation community.

Environments comprising much of the study area are already highly disturbed from current grazing
land use practices with large areas already containing infestations of weeds such as parthenium and
rubber vine (Cryptostegia grandiflora) and pest animals including the European rabbit (Oryctolagus
cuniculus) and cane toad.

An increase in bare ground and open areas will favour weedy species, particularly parthenium, which
can suppress the regeneration of native species and reduce the available habitat for native species.
Pest species can also use the rail easement as a linear pathway for movement between populations.
Competition and predation by feral animals has the potential to reduce the abundance and diversity of
local terrestrial and aquatic fauna.

While the existing landholders are believed to undertake periodic weed and pest management actions
including spraying, baiting and shooting, the entire Project area is not actively managed for weed and
pest species. The impacts of weed and pest infestations can be reduced and potentially improved by
developing and implementing a weed and pest management plan for the Project.
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9.3.2.4.2 Mitigation and Management Measures
The risk of introducing pest species in the local area, can be reduced through implementation of the
following measures:

 a Pest Management Plan will be developed to minimise the impact of weed and pest species on
the study area ecosystems. This will include a regular monitoring program of feral species and
management measures to be employed to control feral species within the Project footprint; and

 a post-construction weed audit of the Project footprint will be undertaken at the end of the first wet
season following completion. The object of this audit is to map the location of any new infestations,
and develop a Weed Management Plan for the operational stage of the railway.

9.3.2.5 Restriction of Fauna Movement

9.3.2.5.1 Potential Impacts
The presence of the Project and associated fencing infrastructure could create a linear barrier to local
and regional fauna movement, fragment remaining habitat patches and could restrict access to water
sources (Forman and Alexander, 1998). Fauna species, particularly small ground dwelling mammals
and reptiles may be restricted from moving between local habitat areas intersected by the Project. This
in turn could reduce the resources available such as food, shelter, ability to find a mate in each
fragmented habitat patch. Although a rail easement is a relatively narrow disturbance, particularly
within some widely spaced habitats such as open woodlands, the ecology of fauna species with small
home ranges or specific habitat requirements could be greatly affected by the removal of or changes
to niche habitats as a result of the location of the Project. Restricting access to water sources could
also threaten the viability of some resident local wildlife populations.

Fragmentation of regional and state significant bioregional wildlife corridors could occur as a result of
vegetation clearing for the construction of the Project. Regionally significant fauna corridors such as
riparian vegetation corridors or smaller, yet somewhat evenly spaced, remnant vegetation patches act
as important habitat linkages between larger vegetated habitat patches. Vegetation clearing can sever
or severely reduce the size of these vegetation linkages which can stop or reduce fauna movement
within the region potentially limiting the genetic diversity of native fauna species reliant of movement
within these corridors. Ground animals, such as macropods and echidnas, which have larger habitat
ranges, are likely to be particularly adversely affected.

The barrier effect can be reduced by incorporating fauna underpasses at all low points (i.e.
watercourses). Fauna underpasses have been effective in facilitating the movement of macropods and
other large ground fauna beneath large motorways (DMR, 2000). Generally underpass effectiveness
increases by maximising underpass height and width, by ensuring there is natural lighting and ground
substrate and native vegetation leading to the underpass entrance (DMR, 2000).

Within the study area, underpasses are likely to be most effective if they are placed along ephemeral
waterways as these are likely to represent existing pathways for wildlife movement and run
perpendicular to the Project. Although a restriction of fauna movement is likely to occur, the ecological
consequence associated is likely to be reduced by incorporating fauna underpasses into the design.
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9.3.2.5.2 Mitigation and Management Measures
The impact of restricting fauna movement during the operational phase of the Project has been
minimised through the design elements incorporated to date. The following are the key elements to be
implemented:

 maximise the height of the Project above watercourses to optimise the chances of wildlife
movement along watercourses;

 ensure enough fauna underpasses are incorporated into the design within suitable habitats and
mapped bioregional corridor areas to promote fauna movement. Fauna underpasses will require
revegetation and fencing to promote fauna use;

 minimise disturbance to wildlife corridors such as riparian vegetation corridors; and

 rehabilitate disturbed wildlife areas outside the rail corridor after construction to repair damaged
fauna habitat and promote fauna movement.

9.3.2.6 Sedimentation and Run-off

9.3.2.6.1 Potential Impacts
There are potential indirect impacts to flora and fauna as a result of minor localised run-off and
sedimentation throughout the operational life of the Project and associated all weather access road.
Permanent water sources (e.g. farm dams and the Bowen River) are likely to be sensitive to indirect
impacts from sedimentation and run-off including reduced water quality and introduction of
contaminants or pollutants into the water supply. Such effects could degrade the health of riparian and
water dependant vegetation or could prove toxic to fauna species. The incorporation of suitable
vegetated drains and catch dams along the length of the Project will substantially reduce the impacts
of run-off and sedimentation. This can be further reduced by implementing the following mitigation
measures.

9.3.2.6.2 Mitigation and Management Measures
The impacts of sedimentation and run-off can be mitigated by:

 establish protective vegetation and sediment ponds to buffer sensitive flora and fauna habitats from
run-off and sedimentation;

 establish sediment traps, silt fencing and biofilters were appropriate at strategic locations to protect
water-bodies from sediment and pollutants; and

 establish a water and sediment quality monitoring plan (adequate baseline information will be
required) to monitor composition and condition of the important water sources with respect to
potential pollution or contamination due to deposition of particulate matter in the water body and
surrounds.

Following mitigation, the residual impact of sedimentation and run-off is expected to be negligible.

9.3.2.7 Changes to Floodplain Hydrology

9.3.2.7.1 Potential Impacts
The study area is located in a low gradient catchment with extensive floodplains. The construction of
the rail line will cross these floodplains and create a barrier to the previous flow of water. Note that the
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previous flow may not be natural, as many of the flat expanses of land have been altered. Despite this
the alteration of floodplain hydrology may impact downstream locations and that may play an
important role in the ecology of water-reliant species. As discussed in Volume 3, Section 10 of this
EIS, changes to flood plain hydrology have the potential to impact on the quality of aquatic habitats
and the movement of species between viable water bodies. Mitigation measures specific to the aquatic
environment are discussed in this Section of the EIS.

Further details in relation to the potential for changes to floodplain hydrology are provided in Volume 3,
Section 11 of this EIS. Based on the current level of design and an assessment of the surface water
hydrology, it is not expected that significant level of change will occur.

9.3.2.7.2 Mitigation and Management Measures
The impacts of changes to floodplain hydrology can be mitigated by:

 utilising culverts in order to facilitate the movement of water;

 conducting hydrology modelling of the relevant areas; and

 identifying areas that are potentially impacted.

9.3.3 Impacts on Conservation Significant Species

9.3.3.1 Flora

9.3.3.1.1 Potential Impacts
Two species of flora listed as being of conservation significance were detected during the field
surveys:

Eucalyptus raveretiana (black ironbox): listed as Vulnerable under both the EPBC Act and the
NCA; and

Bonamia dietrichiana: listed as Near Threatened under the NCA.

Black ironbox was one of the dominant components of fringing riparian open forest along the Elliot
River, near the far northern terminus of the Project footprint. The Project is now located some four km
downstream of the location of this survey site, at a point that was not able to be reached during the
field surveys. However, as black ironbox was the dominant species along the river it is considered
highly likely that it will still be present at the location of the current crossing point.

B. dietrichiana was present at very low densities within narrow leaved ironbark woodland with a dense
vine thicket understorey at the foot of Mt Roundback. This species is likely to be present in dense
vegetation around the foot of this mountain.

Another species, Dichanthium queenslandicum (king bluegrass), is considered to be likely to occur
within the Project footprint. King bluegrass is listed as Vulnerable under both the EPBC Act and the
NCA. This species is known to occur in the central sections of the Project footprint on native
grasslands on self-mulching, black cracking clays, between chainage 285 km and chainage 325 km
(collected from adjacent to the Project footprint by Gutteridge Haskins and Davey Pty Ltd (GHD)
previously - voucher specimen SD120308.1). It is also likely to occur in any native grassland south of
Eaglefield Creek.
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A further 11 species have suitable habitat within the Project footprint and may occur. Of these, six
have habitat requirements met by eucalypt woodland/open forest, three occur in acacia dominated
woodland (brigalow or gidgee woodland), three occur in semi evergreen vine thicket or similar
communities, and two occur in native grasslands (note, some species occur in multiple habitats i.e.
vine thicket and sclerophyll woodland). A more detailed description of habitat requirements is provided
in the terrestrial ecology technical report (refer to Volume 6: Appendix F2 of this EIS). These species
include:

Acacia jackesiana (Betsy’s wattle) (Near Threatened under the NCA) – occurs in eucalypt
woodland on hill slopes (Calvert et al., 2005), but not recorded from within the general study area
previously (Wildlife Online);

Cerbera dumicola (Near Threatened under the NCA) – recorded from dry rainforest and open
lancewood (Acacia shirleyii) forest (HERBRECS records), and has been recorded within the
general vicinity of the study area previously (Wildlife Online);

Croton magneticus (Magnetic Island croton) (Vulnerable under EPBC Act and NCA) – occurs in
semi-evergreen vine thicket no further inland than Collinsville (Calvert et al. 2005), and has been
recorded from within the general vicinity of the study area previously (HERBRECS, Wildlife Online);

Desmodium macrocarpum (Near Threatened under the NCA) – occurs in eucalypt forest on sandy
soils (Hacker, 1990), and has been recorded in the vicinity of the study area previously (Wildlife
Online, HERBRECS);

Dichanthium setosum (Vulnerable under the EPBC Act, Near Threatened NCA) – recorded in
native grasslands on black clays from within the vicinity of the study area (HERBRECS);

Marsdenia pumila (Vulnerable under the NCA) – recorded in dry sclerophyll woodland on lateritised
sedimentary rock from within the vicinity of the study area previously (HERBRECS);

Ozothamnus eriocephalus (Vulnerable under the EPBC Act and NCA) – recorded in rocky
sclerophyll woodland/open forest from within the vicinity of the study area previously (TSSC 2008a
also HERBRECS records);

Paspalidium scabrifolium (Near Threatened under the NCA) – recorded from within the study area
in open forest/woodland with a tall shrub layer (HERBRECS), and known to occur in brigalow
(Sharp and Simon, 2002);

Peripleura scabra (Near Threatened under the NCA) – occurs in association with narrow-leaved
ironbark on rocky landforms, no further inland than Ravenswood (Calvert et al., 2005), and
recorded from the vicinity of the study area (HERBRECS);

Solanum adenophorum (Endangered under the NCA) – previously recorded from black soils in
cleared and remnant patches of gidgee (Acacia cambagei) scrub in the vicinity of the study area
(HERBRECS); and

Trioncinia retroflexa (Belyando cobbler’s pegs) (Endangered under the NCA) – previously recorded
from areas adjacent to the study area (R. Fensham, pers. comm. 27.06.10), and one landowner
believes it may be present on his property (in the vicinity of chainage 25 km).

The major threat to these species from the Project are related to direct removal of populations or parts
of populations, permanent removal of suitable habitat area taken up by rail infrastructure, or due to
habitat modification, and the introduction of pests or diseases that may result in population declines. In
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particular, the introduction of parthenium into new areas of grassland adjacent to the Project footprint
that are subject to heavy grazing pressures has the potential to interrupt breeding cycles for small
herbs and rare grasses for many seasons. If this occurs over an entire population (for instance, a
patch of Belyando cobbler’s pegs isolated from other populations) for enough seasons, the entire
population could be permanently extinguished.

9.3.3.1.2 Mitigation and Management Measures
Due to the very large size of the Project footprint, it was not possible to survey all areas exhaustively
and as a result, populations of these species could be present in areas that may be cleared. These
species are generally small herbs or grasses, and most are not identifiable (or do not have a presence
above ground) during the dry season. Therefore, surveys for these species within the construction
area must occur prior to any clearing in a suitable season (late wet season, depending on access
issues). Once the location and size of populations is determined, appropriate management strategies
relating to clearing, removal or relocation of each species can be developed (most likely into a
species-specific management plan, or an overall management plan for populations of conservation
significant species). Mitigation measures are expected to include:

 avoidance of impacts wherever possible through:

– carefully mapping and clearly marking on the ground the locations of populations of species of
conservation significance;

– relocation of infrastructure wherever possible to avoid such populations and individuals; and

– restricting access to ground within the drip line of any tree or shrub belonging to a species of
conservation significance that is located next to impact areas, by erecting temporary fencing,
and through signage, in accordance with an approved site management plan.

 minimising impacts on populations by:

– clearly marking as no-go areas the boundaries of individual populations of small plants, and
flagging trees and shrubs;

– conducting clearing only in accordance with a Species or Population Management Plan (which
will be approved by DERM under the clearing permit requirement) and under the supervision of
a suitably briefed ecologist (to ensure clearing does not occur except where approved);

– stockpiling top soil and vegetative material (which can contain seeds) from within conservation
significant populations that are to be cleared, for redistribution in offset areas (where feasible) or
in areas of similar habitat and soil type adjacent to the Project footprint (with approval of the
relevant landowner);

– collecting seeds from black ironbox trees and where feasible, other species of conservation
significance that may occur within the Project footprint prior to removal, for redistribution in
adjacent areas, to be added to the seed stock of a suitable conservation group, or to
supplement rehabilitation efforts in approved offset areas;

– raising seed stock in nurseries and re-establishing populations, either on site where possible or
elsewhere, ideally at a ratio of at least 5:1 (five times the number removed), to allow for loss of
saplings;



Section 09 | Terrestrial Ecology | Page 9-44  | HC-URS-88100-RPT-0001

– transplanting conservation significant species where it is not possible to avoid impacts, for
translocation to a suitable site elsewhere (ideally, an offset area, but otherwise areas of suitable
adjacent habitat); and

– offsetting in accordance with existing policies and clearing permit conditions.

9.3.3.2 Fauna

9.3.3.2.1 Potential Impacts
Four conservation significant fauna species were recorded from field surveys within the study area.
These include the EPBC Act and NCA listed squatter pigeon (Geophaps scripta scripta), and the NCA
listed cotton pygmy-goose (Nettapus coromandelianus), little pied bat (Chalinolobus picatus) and
Troughton’s sheathtail bat (Taphozous troughtoni).

An additional 17 conservation significant fauna species may occur as suitable habitat may exist within
the study area. These include the EPBC Act and NCA listed red goshawk (Erythrotriorchis radiatus),
black-throated finch (southern) (Poephila cincta cincta), Australian painted snipe (Rostratula australis),
yakka skink (Egernia rugosa), brigalow scaly-foot (Paradelma orientalis), Dunmall’s snake (Furina
dunmalli), ornamental snake (Denisonia maculata), the EPBC Act listed northern quoll (Dasyurus
hallucatus), and the NCA listed black-necked stork (Ephippiorhynchus asiaticus), grey falcon (Falco
hypoleucos), painted honeyeater (Grantiella picta), square-tailed kite (Lophoictinia isura), black-
chinned honeyeater (Melithreptus gularisr), radjah shelduck (Tadorna radjah), common death adder
(Acanthophis antarcticus), Capricorn Ctenotus (Ctenotus capricorni) and estuarine crocodile
(Crocodylus porosus). Twenty six EPBC Act listed marine and/or migratory bird species have been
recorded within the study area.

Conservation significant species are also subject to the impacts described for native fauna species in
Sections 9.3.1 and 9.3.2 above. Potential specific impacts relating to conservation significant fauna
species recorded from the study area are listed under the following headings:

Squatter pigeon (Geophaps scripta scripta)

The squatter pigeon is listed as Vulnerable under the EPBC Act and NCA. This species was observed
during field surveys. The species spends much of the time on the ground where it nests and forages.
The squatter pigeon is known to freeze in its position when danger approaches. For this reason
individuals may be susceptible to direct mortality. The bird has been seen feeding besides railway
lines and roadsides. In Queensland, much of the pigeon's original habitat has been cleared for pasture
for cattle. This has led to a decrease in the abundance of natural food sources; however improved
pastures are possibly an important source of food especially when at least a few scattered trees are
found nearby (Higgins and Davies, 1996).

Threats to the squatter pigeon in the study area include:

 potential direct mortality of a small number of individuals as this ground-dwelling species is known
to remain still on the ground when danger approaches and is therefore susceptible to mortality from
vehicle strike for example;

 reduced movement within remaining habitats bisected by the Project; and

 indirect impacts on this species as a result of habitat displacement from vegetation clearing
include:



Section 09 | Terrestrial Ecology | Page 9-45  | HC-URS-88100-RPT-0001

– competition for grasses from introduced herbivores;

– predation by feral pests (cats and foxes); and

– loss of preferred riparian habitats through stock grazing and clearing.

Given the species’ regional abundance and abundance of available habitat within the region, the
Project is considered to have a negligible impact on local populations of the species. The incidence of
direct mortality will also be reduced by implementing the mitigation measures outlined in Sections
9.3.1.3.2 and 9.3.2.1.2 above.

Cotton pygmy-goose (Nettapus coromandelianus)

The cotton pygmy-goose is listed as Near Threatened under the NCA. This species was observed
during survey work at one location in the dry season (Star of Hope Dam). The major threat to the
cotton pygmy-goose in the study area is the potential loss and degradation of permanent water
sources, such as farm dams, that provide habitat and feeding resources particularly when water
resources are limited during the dry season. This impact is considered negligible given the small
number of permanent water sources likely to be removed or altered as a result of the Project’s
location.

Little pied bat (Chalinolobus picatus)

The little pied bat is listed as Near Threatened under the NCA. This species was recorded via Anabat
detectors during field surveys. The little pied bat roosts in caves and trees, favouring hollows in large
mature eucalyptus trees as well as fallen dead trees (Churchill 2008). Threats include:

 potential direct mortality of a small number of individuals when clearing occurs. The incidence of
direct mortality will also be reduced by implementing the mitigation measures outlined in Sections
9.3.1.3.2 and 9.3.2.1.2 above; and

 as a result of habitat displacement from vegetation clearing the species may loss some roosting
sites. This is only expected to be a minor disturbance as this bat usually roosts alone and moves
roost locations daily (Churchill 2008).

9.3.3.2.2 Mitigation and Management Measures
Mitigation measures relevant to fauna species of conservation significance that have been recorded or
may occur within the study area include:

 minimise the width of the transport corridor within ephemeral creek habitats;

 construct alternate dry season water resources such as dams where appropriate;

 ensure a fauna spotter is located on site during all vegetation removal to identify, capture and
relocate fauna from within areas of vegetation as they are cleared;

 develop a management plan to monitor potential changes in hydrology and water quality; and

 design culverts with an area of dry passage within gilgaied landscapes to allow uninterrupted
surface flows and allow small fauna such as frogs and snakes dry passage to cross beneath the
Project.
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9.3.3.3 Protected Areas

9.3.3.3.1 Potential Impacts
No vegetation clearing is required within protected areas for this Project. As three protected areas,
Mazeppa National Park, Mount Abbot and the Bowen River Wetlands each occur within five kilometres
of the proposed study area indirect impacts such as changes to hydrology, water quality and fauna
movement away from the study area and into these protected areas are a likely result. Vegetation
clearing for the Project construction and increased vehicular movements as a result of construction
nearby to these protected areas will open up new areas to disturbances, such as weeds and pest
animals, which may also start to invade the nearby protected areas.

Previously described impacts such as changes to floodplain hydrology and sedimentation and run off
may have cumulative downstream impacts on the Bowen River and direct impacts on the 14.5 ha of
Caley Valley Wetlands which the rail loop intercepts. Potential impacts could include changes in water
quality and quantity. Specific mitigation measures for these impacts have been suggested earlier in
this Section (refer to Sections 9.3.2.7, 9.3.2.6 and 9.3.1.1). Following mitigation, the residual impact to
protected areas is expected to be negligible.

9.3.3.3.2 Mitigation and Management Measures
Mitigations and management measures will include:

 Weed and Pest Management Strategy is to be developed and stringently followed particularly for
areas adjacent to protected areas; and

 Erosion and Sediment Management Control Plan is to be developed and stringently followed
particularly for areas adjacent to protected areas.

9.3.4 Summary of Impacts on Matters of National Environmental Significance
Matters of national environmental significance protected under the EPBC Act relating to terrestrial
ecology are discussed in relation to the Project based on the results of the EPBC Act Protected
Matters Search Tool, desktop review of databases and literature and the results of field assessments.
These results indicate that the following terrestrial ecology matters of national environmental
significance may be impacted by Project:

 threatened ecological communities: three were recorded within the study area – Brigalow (Acacia
harpophylla dominant and co-dominant), Natural Grasslands of the Central Queensland Highlands
and northern Fitzroy Basin, and Semi-evergreen vine thicket of the Brigalow Belt (North and South)
and Nandewar Bioregions;

 threatened flora species: one EPBC Act listed species was present within the study area (recorded
during field surveys), one EPBC Act listed species is considered likely to be present, and three
EPBC Act listed species may occur;

 threatened fauna species: one EPBC Act fauna species recorded during field survey (squatter
pigeon), and eight EPBC Act fauna species potential to occur; ornamental snake, yakka skink,
Dunmall’s snake, brigalow sclay-foot, northern quoll, red goshawk, black-throated finch and
Australian painted snipe; and

 migratory species: 26 migratory species protected under the EPBC Act were present within the
study area.
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Table 9-10 provides a summary of matters of national environmental significance present at the site
and an assessment of each in relation to the DEWHA Significant Impact Guidelines (2009).

Table 9-10: Summary of matters of national environmental significance

Name/EPBC Status Location Likelihood of
Significant Impact Response Against Criteria

Australian Heritage places

Mazeppa National Park South of chainage
155 km

Not likely The study area is located 3.2 km from
this National Park

Mount Abbot South and east of
chainage 440 km &
460 km

Not likely The study area is located 4 km from
Mount Abbot

Threatened Ecological Communities

Brigalow
(Endangered)

See Figure 9-2 Likely Restricted to clearing of approx 110 ha.
Detailed mapping of brigalow
communities meeting the EPBC Act TEC
description required so as to quantify
impacts in detail. Locally, impacts may
be significant to some patches.

Natural Grasslands
(Endangered)

See Figure 9-2 Likely Restricted to clearing of approx 108 ha.
Detailed mapping of natural grassland
communities meeting the EPBC Act TEC
description required so as to quantify
impacts in detail. Locally, impacts may
be significant to some patches.

Semi-evergreen vine
thicket
(Endangered)

See Figure 9-2 Possibly Restricted to clearing of approx 14 ha.
Detailed mapping of semi evergreen vine
thicket communities meeting the EPBC
Act TEC description required so as to
quantify impacts in detail. Locally,
impacts may be highly significant to
some patches.

Threatened Flora

Black ironbox
Eucalyptus raveretiana
(Vulnerable)

Located along both
sides of Elliot River

Possibly This species is rare but can be locally
common, as it is along the banks of the
Elliot River upstream of the Project
footprint.
Removal of a limited number of
individuals to construct a river crossing is
highly unlikely to constitute a significant
impact to the species or the population
on the Elliot River.

Bluegrass
Dichathium setosum
(Vulnerable)

Not located during
surveys but may
occur given the
presence of suitable
habitat.
May occur in similar
locations to D.
queenslandicum.

Possibly Targeted surveys need to be conducted
for this species in all native grassland
within clearing areas. If present, this
species can be transplanted relatively
easily.
However, with appropriate mitigation
measures and offsetting, this Project is
unlikely to represent a significant impact
to this species.
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Name/EPBC Status Location Likelihood of
Significant Impact Response Against Criteria

King bluegrass
Dichanthium
queenslandicum
(Vulnerable)

Not located during
surveys but likely to
occur.
Known to be present
between 285 km
and 325, km.
Predicted to occur
south of Eaglefield
Creek (225 km)

Possibly This species is rare but can be locally
common, although it is included as
among 13 indicator species for the
Natural grassland TEC (TSSC, 2008a).
Targeted surveys need to be conducted
for this species in all native grassland
within clearing areas. If present, this
species can be transplanted relatively
easily.
However, with appropriate mitigation
measures and offsetting, this Project is
unlikely to represent a significant impact
to this species.

Magnetic Island croton
Croton magneticus
(Vulnerable)

Not located during
surveys but may
occur given the
presence of suitable
habitat.
May be present in
areas of Semi-
evergreen vine
thicket

Not likely This species is unlikely to be
encountered as the Project footprint
does not pass through high quality
habitat for this species in the coastal
areas (where the species has been
previously located).
The area of Semi-evergreen vine thicket
TEC traversed will be low (~14 ha) and
targeted surveys will be conducted for
this species.
With appropriate mitigation measures
and offsetting, this Project is unlikely to
represent a significant impact to this
species.

Ozothamnus
eriocephalus
(Vulnerable)

Not located during
surveys but may
occur given the
presence of suitable
habitat.
May  occur  at  a
number of locations
in the northern
section of the
Project footprint
section within
sclerophyll or vine
thicket vegetation on
granite or
sandstones.

Not likely This species is protected in three
National Parks in the region, and is
known from five separate locations. Due
to the broad range of habitats it
occupies, all of which are commonly
encountered in the Project footprint,
targeted surveys would be problematic.
A Species Management Plan will be
prepared that will outline procedures to
be followed if this species is encountered
during clearing operations (clearing to be
done under the supervision of an
ecologist who is acquainted with the
details of this relatively conspicuous
shrub)

Threatened Fauna

Squatter pigeon
Geophaps scripta
scripta
(Vulnerable)

Observed at the
following fauna
survey sites AD1,
AD5, AD25, AR3,
AR24, AR28, AR29
and during
opportunistic
searches. Likely to
occur in grasslands
across the length of
the Project.

Not likely The species is regionally abundant
This species has abundant habitat
throughout the Brigalow Belt bioregion.
Loss of habitat is negligible given its
abundance in the regional landscape
Mortality of individuals may occur but is
not likely to impact at the population
level. Sections 9.3.1.3 and 9.3.2.1 detail
mitigation measures to minimise direct
mortality in both the operational and
construction phase of the Project.
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Name/EPBC Status Location Likelihood of
Significant Impact Response Against Criteria

Ornamental snake
Denisonia maculata
(Vulnerable)

Potential to occur in
all areas of brigalow
Acacia harpophylla

Not likely Mortality of individuals may occur but is
not likely to impact at the population
level. Sections 9.3.1.3 and 9.3.2.1 detail
mitigation measures to minimise direct
mortality in both the operational and
construction phase of the Project.
A localised realignment may be
advisable depending on the final
realignment. At present a section of
DERM Essential Habitat (ornamental
snake) is situated within the study area.

Yakka skink
Egernia rugosa
(Vulnerable)

Potential to occur in
a wide range of
habitats along the
Project., particularly
woodland areas with
an abundance of
fallen logs and
woody debris

Not likely Field surveys did not confirm the
presence of any individuals in the study
area. Suitable habitat is present in dry
sclerophyll forest and open woodlands
surrounding the southern half of the
study area. Limited impact on preferred
habitat.
Mortality of individuals may occur but is
not likely to impact at the population
level. Sections 9.3.1.3 and 9.3.2.1 detail
mitigation measures to minimise direct
mortality in both the operational and
construction phase of the Project.

Dunmall’s snake
Furina dunmalli
(Vulnerable)

Not located during
surveys but may
occur given the
presence of suitable
habitat, particularly
brigalow Acacia
harpophylla

Not likely Field surveys did not confirm the
presence of any individuals in the study
area. Furthermore the species has not
been historically recorded in the region
surrounding the study area. However
Furina dunmalli is known to inhabit
remnant brigalow woodland vegetation.
Limited impact on preferred habitat.
Mortality of individuals may occur but is
not likely to impact at the population
level. Sections 9.3.1.3  and 9.3.2.1 detail
mitigation measures to minimise direct
mortality in both the operational and
construction phase of the Project.

Brigalow scaly-foot
Paradelma orientalis
(Vulnerable)

Not located during
surveys but may
occur given the
presence of suitable
habitat, particularly
brigalow Acacia
harpophylla

Not likely Field surveys did not confirm the
presence of any individuals in the study
area.
Mortality of individuals may occur but is
not likely to impact at the population
level. Sections 9.3.1.3 and 9.3.2.1 detail
mitigation measures to minimise direct
mortality in both the operational and
construction phase of the Project.

Northern quoll
Dasyurus hallucatus
(Endangered)

Not located during
surveys but may
occur in woodland
on rocky rises at the
northern end of the
Project.

Not likely Targeted field surveys failed to confirm
the presence of any individuals in the
study area.
Dasyurus hallucatus prefers habitats
associated rocky woodland vegetation
found on hillslopes. This habitat is not
likely to be impacted.
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Name/EPBC Status Location Likelihood of
Significant Impact Response Against Criteria

Red goshawk
Erythrotriorchis radiatus
(Vulnerable)

Not located during
surveys but may
occur in woodlands
along the Project.,
particularly areas
with a tall canopy

Not likely Field surveys did not confirm the
presence of any individuals in the study
area.
This bird is known to nest in trees taller
than 20 m that are generally within one
km  of  water.  There  is  expected  to  be
limited clearing in the vicinity of
permanent water bodies.

Black-throated finch –
southern subspecies)
Poephila cincta cincta
 (Endangered)

Not located during
surveys but could
utilise vegetated
creeks at the
northern end of the
Project.

Not likely Targeted field surveys failed to confirm
the presence of any individuals in the
study area.
Furthermore the species has not been
historically recorded in the region
surrounding the study area, although is
known to occur within the vicinity of
Bowen. The Project intersects
predominantly cleared areas in the
northern sections of the study area.

26 marine and/or
migratory species

A number of marine
and migratory bird
species occur along
the Project.

Not likely The Caley Valley Wetland supports a
significant community of marine and
migratory wetland birds.
The Project is unlikely to substantially
modify, destroy or isolate important
habitat. Apart from Caley Valley Wetland
few permanent water sources will be
affected by the Project.
The Project is unlikely to result in
invasive species becoming established
in important habitat for migratory
species.
Most species are regionally abundant
and an ecologically significant proportion
of a species population is unlikely to
occur within the study area.

9.4 Conclusions
The proposed rail alignment passes through a range of ecological communities located on generally
level to undulating landforms, including 68 REs and 1538 ha of mapped remnant vegetation. It is
primarily located within the Brigalow Belt bioregion, entering the Desert Uplands at its most southern
extent. Four major Central Queensland river systems are crossed – the Bogie River, the Bowen River,
the Suttor River and the Belyando River, all of which are located in the greater Burdekin River
catchment.

Flora diversity was investigated at species and community level using rapid survey methodologies at
two levels – secondary surveys centered on quadrat sampling, and quaternary surveys centered on
meandering transects and targeted threatened species searches. Surveys targeted at sampling fauna
diversity were centered on the establishment of trapping lines within a broad range of habitat types
and utilising a range of trapping techniques, with rapid habitat surveys, timed bird transect searches,
opportunistic observation and scat and traces searches.
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Desktop surveys indicated 14 flora species and 21 fauna species currently listed under
Commonwealth and / or Queensland legislation that have been located in the vicinity of the study area
previously, or that have a likelihood of occurring in the area based on known requirements and the
availability of suitable habitat. Overall, six species of conservation significance were detected during
the field surveys - two plants, two birds and two mammals, namely:

Bonamia dietrichiana (Near Threatened under the NCA): a twiner or vine present in very low
densities in narrow leaved ironbark woodland with a dense understorey at the foot of Mt
Roundback, near Abbot Point;

 Black ironbox (Eucalyptus raveretiana) (Vulnerable under the NCA and EPBC Act): a dominant
component of fringing riverine open forest along the banks of the Elliot River in the far north of the
Project footprint;

 Squatter pigeon (Geophaps scripta scripta) (Vulnerable under the NCA and EPBC Act) observed
regularly along the entire alignment;

 Cotton pygmy-goose (Nettapus coromandelianus) (Near Threatened under the NCA) observed in a
wetland near the centre of the alignment;

 Little pied bat (Chalinolobus picatus) (Near Threatened under the NCA): detected at five locations
within the Project footprint; and

 Troughton’s sheathtail bat (Taphozous troughtoni) (listed as endangered under the NCA):  detected
at one location within the Project footprint.

In addition, one flora species, one bird and two reptiles of conservation significance are considered
likely to occur based on habitats present. At least 11 flora species, 8 birds, 1 mammal and 5 reptiles of
conservation significance may occur. A total of 26 migratory bird species were also found within the
study area.

At the community level a total of 15 vegetation alliances were identified in the study area. The area of
direct impact (a corridor 60 m wide) encompassed 10 endangered REs comprising approximately 111
ha and 19 of concern REs comprising approximately 104 ha, in addition to 39 REs listed as being least
concern (totalling 1,322 ha). Of these, 18 REs are listed as components of three Endangered TECs
protected under the EPBC Act, namely:

 Brigalow (Acacia harpophylla dominant and co-dominant) – constituent REs comprise 110 ha of the
Project footprint;

 Natural Grasslands of Central Queensland and the northern Fitzroy Basin – constituent REs
comprise 108 ha of the Project footprint;

 Semi-evergreen vine thicket of the Brigalow Belt (North and South) and Nandewar bioregions –
constituent REs comprise 14 ha of the Project footprint; and

A number of potential impacts were identified for the construction and operational phase of the Project,
including:

 direct loss of vegetation, habitat and resources as a result of vegetation clearing;

 direct mortality of fauna;

 disruption to wildlife behaviour due to light, noise and vibration disturbance;
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 effects of dust;

 introduction and further spread of exotic weed and pest species;

 alteration to fire regimes; and

 indirect habitat degradation.

Proposed strategies for addressing these impacts, including avoidance of ecologically sensitive areas,
offsetting to address loss of habitat and vegetation, substituting plain wire for barbed wire (if possible)
pre- and post-construction weed audits, the preparation of Weed Management Plans, installation of
wash-down bays in areas of heavy parthenium infestation, and the design of fauna-friendly culverts at
which animal cross-country movements can be facilitated.

With appropriate mitigation measures and offsets, the overall impacts of the Project can be
significantly reduced.


