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1. Introduction

1.1 Summary of the Technical Paper

This technical paper describes the terrestrial and aquatic flora and fauna found along
the proposed Tugun Bypass extending from Stewart Road, Currumbin, to Kennedy
Drive, Tweed Heads. It also addresses the potential impacts of the proposed bypass on
flora and fauna and describes mitigation measures that would be implemented in order
to minimise these. The study area is approximately 7 kilometres long and lies
1 kilometre either side of the proposed bypass.

Terrestrial flora and vertebrate fauna surveys were undertaken between August 2000
and June 2004. The initial surveys were conducted over several seasons, including
periods of intense rainfall in early 2001. Terrestrial invertebrates were surveyed during
November-December 2000 and January-February 2001. Fish and wetland surveys were
conducted from September 2000 to January 2001. Supplementary survey work was
also undertaken for the Long-nosed Potoroo (Potorous tridactylus) during April — May
2003 and for the Common Planigale (Planigale maculata) during June 2004.

The proposal crosses three state and federal boundaries and is subject to different
environmental legislation in each. Legislatively significant species in Queensland are
those listed on the Nature Conservation (Wildlife) Regulation 1994. Legislatively
significant species in NSW are those listed under the Threatened Species Conservation
Act 1995, while legislatively significant species on Commonwealth land are those
listed on the Environment Protection and Biodiversity Conservation Act 1999. Other
species of conservation significance are determined through relevant literature and
expert opinion.

Overall, at least 37 vegetation communities and 12 terrestrial habitat types occur in the
study area. A total of 479 native plant species and 244 native terrestrial fauna species
(16 amphibians, 20 reptiles, 25 mammals, 175 birds and 8 invertebrates) were
recorded in the study area. A further 107 weed species and 11 terrestrial introduced
vertebrates were also noted. Three wetland vegetation communities were described in
the study area. Thirteen native species of aquatic fauna and one introduced fish species
were recorded during the survey. Fifty-five flora and fauna species of legislative
significance (including bird species listed on the Japan-Australia and China-Australia
Migratory Birds Agreements) and 20 species of conservation significance at the local
and regional level were recorded in the study area. A further 13 species of legislative
significance have been recorded in the locality and could occur in the study area.

Twenty-eight terrestrial vegetation communities would be transected by the proposed
bypass. Vegetation communities of state conservation significance that would be
affected by the proposed bypass are Swamp Oak Forest and Swamp Oak Woodland
communities in NSW and Slashed Heathland communities in Queensland. Eighteen
vegetation communities of regional conservation significance would also be directly or
indirectly affected by the proposed bypass. A total of six plant species of legislative
significance and four species of regional conservation significance would be affected
by the proposed bypass through the removal of some individuals and/or their habitat.

Eleven fauna habitat types would be transected by the proposed bypass. Four terrestrial
habitats of at least regional conservation significance were also recorded in the study
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area. A total of 10 fauna species of legislative significance and one of regional
conservation significance would potentially be affected by the proposed bypass
through the removal of individuals and/or habitat. Amongst invertebrate species, the
Swordgrass Brown Butterfly and the Queensland Giant Dragonfly were recorded.
Although not listed in state or national legislation, both of these species are considered
to be of conservation significance at the regional level.

One aquatic habitat of legislative significance in NSW, State Environmental Planning
Policy Number 14 Wetland Number 5a, is located in the study area. The Cobaki
Broadwater also constitutes major fish habitat and supports a commercial fishery.
Other drainage lines and creeks in the study area are of local significance providing
minimal to moderate fish habitat. No fish species of higher than local conservation
significance was noted. Three fish species of commercial/recreational significance were
captured.

Overall, the study area is considered to be of national significance for nature
conservation. It supports a high diversity of flora and fauna species of conservation
significance, especially frog and bat species. It also provides important habitat for a
number of small regionally/state significant populations of Swamp Orchid, Wallum
Sedge Frog, Wallum Froglet, Long-nosed Potoroo and Common Planigale.

Ten sites of conservation significance were identified along the proposed bypass. The
potential impacts of the proposed bypass and the effectiveness of mitigation measures
on these sites were assessed. Given the implementation of appropriate mitigation
measures, the potential impacts are expected to be local or high local for most sites
and species. The proposed bypass may have a regional impact on populations of the
Wallum Sedge Frog and Common Planigale. This is primarily due to potential
fragmentation of these populations associated with barrier effects of the proposed
bypass and the experimental nature of the underpasses provided. Furthermore, impacts
to these two species may be further exacerbated if the proposed rail line extension
proceeds, widening the corridor further. Cumulative impacts associated with the
Cobaki Lakes development are likely to be significant for Long-nosed Potoroos.

The impacts of the proposed bypass on regional and local fauna movement corridors
were also assessed. The southern end of the proposed alignment forms a partial barrier
across a sub-regional fauna corridor. In this area, the road tunnel in the south would be
excavated and then recovered and revegetated, although part of the tunnel may be
utilised by the proposed runway extension. The revegetation portion would still
provide an approximately 100 metre-wide vegetated overpass for fauna.

Overall, a total of 26.5 hectares of key habitat would be removed or edge-affected in
NSW, 23.8 hectares in Queensland and 20.8 hectares on Commonwealth land.
Habitat loss cannot be mitigated except through negotiation of a compensatory habitat
package. A preferred compensatory habitat package has been prepared and agreed to
in principle by NSW Department of Environment and Conservation, although this
needs to be updated. Compensatory measures aimed at minimising the effects of
cumulative impacts on Long-nosed Potoroos form part of the package.

Purpose and Approach

This report has been prepared as part of the Environmental Impact Statement under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999, the
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NSW Environmental Planning and Assessment Act 1979 and the Queensland
Environmental Protection Act 1994.

In accordance with the requirements of the NSW Threatened Species Conservation Act
1995, a Species Impact Statement (SIS) must be prepared when it is determined under
Section 5a of the NSW Environmental Planning and Assessment Act 1979 that a
significant impact on threatened species, populations or ecological communities is
likely to occur. Section 5a assessments (eight-part tests of significance) conducted as
part of this study concluded that a significant impact on threatened species was likely
to occur. As such, requirements of the Director-General of the NSW Department of
Environment and Conservation were sought and a SIS prepared. A SIS is not required
under Queensland or Commonwealth legislation. However, in line with the terms of
reference issued by Commonwealth Department of Environment and Heritage,
equivalent ecological assessments were undertaken for species of legislative
significance occurring in Queensland or on Commonwealth land. The SIS and
equivalent ecological assessments for Queensland and Commonwealth are contained
in parts B, C and D respectively of the report entitled Species Impact Statement under
the NSW Threatened Species Conservation Act 1995 (Main Roads 2004). The
requirements of the Director-General of the NSW Department of Environment and
Conservation and eight-part tests of significance are contained in Appendices A and H
respectively of that document.

In accordance with the requirements of the Environmental Protection and Biodiversity
Conservation Act 1999, a referral must be made to the Commonwealth Department of
Environment and Heritage if it is considered that the proposal may have a significant
impact on nationally listed threatened or migratory species. An assessment pursuant to
this legislation has been undertaken and is summarised in this report. The Tugun
Bypass has been deemed to be a controlled action by the Department of Environment
and Heritage and the EIS has been prepared to meet both the requirements of the NSW
Environmental Planning and Assessment Act 1979 and the Commonwealth
Environment Protection and Biodiversity Conservation Act.

The aim of this technical paper is to describe the terrestrial and aquatic flora and fauna
assemblages along the proposed alignment for the Tugun Bypass and to determine the
impacts of road construction and operation on them. Mitigation measures that would
be implemented in order to minimise these impacts are also described.

1.3 Reporting of Study Findings in the EIS

The studies for the Tugun Bypass environmental impact assessment commenced in
2000. In the subsequent four years the results of the various studies have been used to
refine the concept design of the proposal. Further studies were also commissioned to
ensure that all aspects of the various environmental issues were fully understood.

The long time period of the assessment has meant that the content of some of the
earlier reports has been superseded by newer work. Changes to the design of the
bypass have also been introduced to take account of these studies.

In the event that there is a contradiction between the technical papers and the text of
the EIS, the EIS takes precedence as it reports the current understanding of issues,
impacts and the concept design.

Queensland Department of Main Roads [-3
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Survey Methods

Overview

Vegetation mapping and plant community descriptions were undertaken by Khaalyd
Brown (PB) with data provided by Mike Olsen (Land Assessment Management and
Rehabilitation Pty Ltd) and Andrew Benwell (Flora Consultant). Targeted searches for
flora species of conservation significance were conducted by Mike Olsen and by
Andrew Benwell.

A number of detailed fauna reports were commissioned as part of the study. These
were:

»  Assessment of the Impact of the Proposed Tugun Bypass: Terrestrial and Estuarine
Birds (Sandpiper Ecological Surveys 2001a);

»  Tugun Bypass Assessment of Impacts on Birds: Boyd Street Interchange to Stewart
Road (Sandpiper Ecological Surveys 2001b);

= Survey for Reptiles, Amphibians and Mammals Inhabiting Coastal Lowland Areas
Associated with the Proposed Tugun Bypass (Hero et al. 2000);

= Survey for Reptiles, Amphibians and Mammals Inhabiting the Northern Section of
the Proposed Tugun Bypass (Hero et al. 2001a);

=  Supplementary Surveys of Common Planigales, Eastern Long-eared Bat and
Wallum Sedge Frogs within the Proposed Tugun Bypass (Hero et al. 2001b);

*  Amelioration and Monitoring Measures for the Conservation of Herpetofauna
along the Proposed Tugun Bypass (Hero et al. 2001¢);

= Survey for the Land Snail Thersites mitchellae: Proposed Tugun Bypass Route
(Stanisic 2001);

= Survey for the Giant Dragonflies, Petalura gigantea and Petalura litorea and the
Swordgrass Brown Butterfly, Tisiphone abeona morrisi (Reeves 2001);

= Tugun Bypass Proposal — Aquatic Flora and Fauna (FRC Environmental 2001);

»  The Status and Distribution of the Cobaki Long-nosed Potoroo Population (Bali et
al 2003); and

= Systematic Surveys for the Coastal Planigale (Planigale maculata) on Crown Lands
and a Detailed Habitat Appraisal of the Tugun/Cobaki Locality (Lewis 2004a).

The methods used and results obtained are set out in these reports. The original reports
are contained in Appendices A through K. These reports were mostly produced during
2000 and 2001, and while a number of changes have been made to the proposed
alignment since that time, the overall findings of these reports still remain valid. These
reports are reviewed and summarised below.

The specialist consultants surveyed a wide corridor associated with the original C4
alignment (Main Roads 1999). The survey area was roughly bounded by Gold Coast
Airport to the east, Cobaki Broadwater to the west, Tweed Heads Bypass to the south
and Stewart Road to the north. Subsequent minor adjustments to the road alignment
were based on environmental constraints identified by the consultants. The alignment
for the proposed Tugun Bypass is wholly contained within the study corridor surveyed
by the specialist consultants.

Queensland Department of Main Roads 2-1
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2.1.1  Study Area

For the purposes of this technical paper, the study area has been defined as that area
between Stewart Road to the north, Tweed Heads Bypass to the south, and within a
1 kilometre band either side of the proposed alignment.

2.1.2 Taxonomy

Species names for plants and animals are taken from specific publications referenced
throughout this chapter. Common names are used throughout the text wherever
possible. Where these are not available, as for some plants and invertebrates, scientific
names are used. Complete lists of common and scientific names for all flora and fauna
species found in the study area are contained in Appendices L and M respectively.

2.1.3 Defining Conservation Significance
Legislatively significant species include all those listed as:

» ‘endangered’, ‘vulnerable’ or ‘rare’ under the Queensland Nature Conservation
(Wildlife) Regulation 1994;

» ‘endangered’ or ‘vulnerable’ under the NSW Threatened Species Conservation Act
1995:

= ‘endangered’ or ‘vulnerable’ under the Commonwealth Environment Protection
and Biodiversity Conservation Act 1999 or listed as migratory including being
listed on international agreements such as the Japan-Australia Migratory Birds
Agreement (JAMBA) or the China-Australia Migratory Birds Agreement (CAMBA);
and/or

= Rare or Threatened Australian Plants (ROTAPs) in Briggs and Leigh (1996).

These lists are regularly updated and are current as of September 2004. Species of
conservation significance include legislatively significant species as well as regionally
significant species.

In addition populations and ecological communities can be listed as “endangered”
under the NSW Threatened Species Conservation Act 1995 and/or Commonwealth
Environment Protection and Biodiversity Conservation Act 1999.

Terrestrial Flora

2.2.1 Vegetation Communities

Vegetation communities in the study area were identified using aerial photographic
interpretation (API), previous surveys of the area by Main Roads (1999), Peter Parker
(1999) and James Warren (1994), targeted surveys along the proposed route by Mike
Olsen and Andrew Benwell and ground-truthing by PB staff. Additional plot-based
surveys for Saltmarsh were undertaken by Andrew Benwell in October 2004.

Thirty-seven vegetation communities were identified and described within the study
area. Structural vegetation attributes were described according to Walker and Hopkins
(1984).
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2.2.2 Plant Species

Targeted flora surveys were undertaken in spring and summer between August 2000
and January 2001. Field survey dates in 2000 included 23 and 31 August, 1, 8, 9, 10,
12, 15, 19, 22, 29 and 30 September, 1, 3, 4, 15 and 18 October. Survey dates in
2001 included 17, 22 and 23 January. While these surveys were conducted in 2000
and 2001, hence prior to some recent species of conservation significance being listed
on relevant legislation, they were very detailed in nature. These surveys detected a
number of species previously undetected in the area and included species which were
thought to be extinct in the locality or outside of their distribution in the study area
prior to the surveys. It is considered that if any recently listed plant species were
present in the area they would have been detected during the intensive survey effort
employed.

The flora assessment comprised a literature review, database searches and vehicle and
foot transects along the proposed corridor. Targeted surveys focussed on the proposal
footprint with short meanders to either side (Figure 2.1). All plant species encountered
were identified and recorded. Intensive searches for plants of conservation significance
were undertaken in potential habitat areas. Locations of plants of conservation
significance were recorded with a backpack differential global positioning system.

Plant taxonomy or species naming follows: Queensland Herbarium (1997), Harden
(1990-3), Sharpe (1986), Simon (1993) and Stanley and Ross (1983).

2.2.3 Limitations

The detailed flora field survey corresponded to the original C4 alignment. Targeted
surveys were consequently undertaken to account for any deviations of the proposed
alignment from the original alignment.

No quadrat data were collected during the present study. However three experienced
botanists searched the site extensively, targeting species of conservation significance.
Site coverage was considered to be good to excellent. Using the random meander
method, survey effort was roughly 1 day per 5 hectares. Survey times were appropriate
for the detection of threatened species known or likely to occur in the study area.

A possible limitation is that the majority of surveys were conducted in 2000 and 2001.
Since this time a number of sites in the study area have been subject to further
disturbance, although this has been discussed within the text and any relevant maps
updated. The intensity of the surveys conducted in the area is considered sufficient to
offset the time delay in publication of this document. The surveys are considered likely
to have detected all significant species that occur along the route and population
estimates are still likely to be valid. However, as a precaution a pre-clearing survey of
the route alignment has been proposed to be undertaken prior to the commencement
of works to ensure any additional individuals that have grown on the alignment are
detected and appropriately dealt with prior to clearing.

Queensland Department of Main Roads 2-3
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Figure 2.1 Flora Survey Sites
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2.2.4 Conservation Significance

Vegetation Communities

In Queensland, a regional ecosystem is defined as a vegetation community, within a
bioregion that is consistently associated with a particular combination of geology,
landform and soil (Sattler and Williams 1999). The proposed Tugun Bypass is mainly
located in the South-east Hill and Ranges province of the South-east Queensland
Bioregion. However, small sections of the proposed corridor at Burleigh and Tugun,
traverse the South-east Coastal Lowlands province.

The conservation status for each regional ecosystem is assigned as one of three
categories: ‘endangered’, ‘of concern’ and ‘no concern at present’ according to its
current distribution relative to its pre-European distribution. The conservation status for
each regional ecosystem in Queensland is listed in the Vegetation Management
Regulation 2000. Ecosystems considered to be ‘endangered’ are protected by the
Queensland Vegetation Management Act 1999.

In NSW the Threatened Species Conservation Act 1995 lists a number of vegetation
communities as ‘endangered ecological communities’. These are protected under the
legislation and approval from the Department of Environment and Conservation is
required to remove or otherwise significantly impact upon these communities. The
Environment Protection and Biodiversity Conservation Act 1999 also list a variety of
vegetation communities as ‘threatened ecological communities’ under its legislation.

Regional conservation significance is determined on the basis of expert opinion.

Plant Species

Plant species considered to be ‘endangered’, ‘vulnerable’ or ‘rare’ in Queensland are
listed in Schedules 2, 3 and 4 respectively of the Nature Conservation (Wildlife)
Regulation 1994. Plant species considered to be ‘endangered’ or ‘vulnerable’ in NSW
are listed in Schedules 1 and 2 of the NSW Threatened Species Conservation Act
1995. At the national level, significant plant species are listed as ‘endangered’ or
‘vulnerable’ under the Environment Protection and Biodiversity Conservation Act
1999. Briggs and Leigh (1996) also list Rare or Threatened Australian Plants (ROTAPs).
These are classified as ‘presumed extinct’, ‘endangered’, ‘vulnerable’, ‘rare’ or ‘poorly
known’.

Information on plant species of conservation significance at the regional level comes
from: Sheringham and Westaway (1995), NSW Department of Environment and
Conservation (1998a) and Harden (1990-3).

2.3 Terrestrial Vertebrate Fauna

Separate surveys were undertaken for terrestrial vertebrate fauna: amphibians, reptiles
and mammals; estuarine birds; and terrestrial birds. Due to differences in survey
methods and timing, these are discussed separately below.

2.3.1 Terrestrial Vertebrate Fauna Habitat

Habitat types for terrestrial vertebrate fauna are described primarily with respect to
vegetative structure and condition. Although habitat types may correspond to
vegetation communities, they are more likely to be related to type and presence of

Queensland Department of Main Roads 2-5
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understorey and mid-stratum layer, size and presence of trees and occurrence of
weeds. Important habitat resources for fauna were identified for each habitat type.

2.3.2  Estuarine Bird Habitat

Roosting and foraging habitat of estuarine birds was assessed in the lower Tweed River
as part of the current study. A wider area was surveyed in order to take into account
the regional movement patterns of shorebirds. Surveys were conducted at the 10 most
important intertidal sites at low-tide. A range of attributes including general features,
area, substratum type, presence of seagrass and invertebrate species were sampled. The
major characteristics of high-tide roosts in the lower Tweed River estuary were
summarised.

2.3.3 Terrestrial Bird Habitat

The major habitat types were identified in the field during 11 to 14 January 2000
(Sandpiper Ecological Surveys 2001a) with reference to vegetation mapping provided
by Main Roads (1999).

2.3.4 Amphibians, Reptiles and Mammal Species

Fauna surveys were conducted between January 2000 and March 2001 (Hero et al.
2000, 2001a and b). Peak sampling activities were timed to coincide with ideal
conditions for mammals (new moon), amphibians (rain events) and other fauna groups.
Supplementary survey work was also undertaken for Long-nosed Potoroos (Potorous
tridactylus) during April - May 2003 by Lewis Ecological Surveys (Bali et al 2003). A
supplementary survey was also conducted for the Common Planigale (Planigale
maculata) during June 2004 by Lewis Ecological Surveys (Lewis 2004a).

Initial Surveys

The initial fauna assessment comprised a literature review, database searches and field
survey to determine the presence and distribution of amphibians, reptiles and
mammals in the general vicinity of the transport corridor. The following databases
were searched for an area of approximately 100 kilometre® around the study area:
Queensland Environmental Protection Agency ‘Wildnet’, NSW Department of
Environment and Conservation Wildlife Atlas and Queensland Museum.

Ten primary survey precincts were selected as being representative of vegetation
communities along the proposal corridor. Survey methods involved the use of
standardised techniques for fauna, including Elliot traps, cage traps, dry pitfalls, hair
tubes, spotlighting, harp traps, mist nets, bat detectors and visual and acoustic surveys
(Figures 2.2 and 2.3). Supplementary sampling included Koala (Phascolarctos cinereus)
spot assessments (Phillips and Callaghan 1995) and predator scat collection. Additional
surveys were undertaken for the Common Planigale (Planigale maculata), Wallum
Sedge Frog (Litoria olongburensis), Eastern Long-eared Bat (Nyctophilus bifax) and
Long-nosed Potoroo (Potorous tridactylus). Details of survey effort are included in
Table 2.1.

Fauna taxonomy or species naming follows Strahan (1998) and Cogger (1992).
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Table 2.1: Overall Survey Effort for Amphibians, Reptiles and Mammals along
the Proposed Alignment
Survey Method Sites Traps (Number) Survey Effort
(Number¥*)
Trapping
Elliot traps 14 25 traps x 12 transects, 10 traps x 1,285 trap-nights
1 transect, 5 traps x 1 transect
Cage traps 1 10 40 trap-nights
Pitfall lines 19 5 600 trap-nights
Hair tubes 10 5 tubes x 1 transect, 6 tubes x 6 994 trap-nights
transects, 10 tubes x 2 transects,
15 tubes x 1 transect
Bat Surveys
Anabat detector 13 N/A 24.75 hours
Harp traps 21 1 30 trap-nights
Mist nets 5 1 site sampled twice 194 metre-hours
4 sites sampled once
Spotlighting 14 N/A 21 person-hours
Herpetelogical Searches
Nocturnal N/A N/A 37.5 person-hours
Diurnal N/A N/A 41.5 person-hours
Koala SPOT Assessments 11 N/A N/A
Predator Scats 58 N/A 12 person-hours
Targeted Searches
Common Planigale 6 5 pitfall traps 325 trap-nights
3 40 pitfall traps 845 trap-nights
8 Elliott traps 192 trap-nights
Wallum Sedge Frog N/A 5 non-consecutive days/nights Approximately 30 to
40 person-hours
Eastern Long-eared Bat 14 1 12 harp-trap nights,
80 metre-hours mist
nets, 3 hours Anabat
Long-nosed Potoroo 16 268 cage traps 1,250 trap-nights,
3 250 hair tubes 2,000 trap-nights,
N/A radio-tracking 330 location fixes

* Some sites used multiple times

Queensland Department of Main Roads 2-7
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Long-nosed Potoroo Supplementary Survey

Prior to the 2000 — 2001 fauna surveys undertaken for the proposed Tugun Bypass, the
population of Long-nosed Potoroos at Cobaki was only known from historical records
(Warren 1992 and Mason 1993). The presence of the population was confirmed in the
study area through observation of one individual between the access road to the
Cobaki Lakes development and the southern flank of the ridge behind the John Flynn
Hospital and Medical Centre and the collection of three hair samples (Hero et al.
2001a). In order to assess the impacts of the bypass on the population and to
recommend appropriate mitigation and compensation measures, it was considered
necessary to undertake a detailed trapping and radio-tracking study. Trapping was
conducted from 7 April to 30 May 2003 and radio-tracking from 18 April to 30 May
2003. The area intensively surveyed for Long-nosed Potoroos is shown on Figure 2.2.

Overall, a total of 27 potoroos were captured 65 times. Approximately half of these
were females (n=11), of which about half (n=6) had pouch young. Twelve individuals
(5 females and 7 males) were radio-tracked for up to two weeks, providing information
about habitat utilisation, movement patterns and home range size.

Common Planigale Supplementary Survey

Lewis Ecological Surveys (2004a) undertook supplementary trapping of the Common
Planigale in NSW Crown land to the north of Cobaki Broadwater during 15-24 June
2004. This comprised three 1 hectare grid configurations containing 40 pitfall and
eight Elliott traps. A detailed habitat assessment was also undertaken as part of this
survey. The three grid locations are shown in Figure 2.2.

2.3.5 Estuarine Bird Species

Sandpiper Ecological Surveys (2001a) surveyed estuarine birds over the periods 21 to
30 January 2000 (summer) and 16 to 21 May 2000 (autumn). The timing of surveys
was consistent with a recognised period of stability in the migratory shorebird
populations (Watkins 1993). The summer surveys coincided with both a spring and
neap tidal cycle and a full moon phase; the autumn surveys coincided with a full moon
phase.

Although estuarine birds in the lower Tweed River have been regularly monitored
since the 1980s, a short-term survey was conducted near the proposed Tugun Bypass
(Figure 2.4). In a local context, habitat use, movement patterns and foraging behaviour
of estuarine birds using Cobaki Broadwater were monitored. Details of survey effort are
given in Table 2.2.

Estuarine bird taxonomy follows Christidis and Boles (1994).

Table 2.2: Overall Survey Effort for Estuarine Birds along the Proposed
Alignment
Survey Method Locations (S;Tn[::;esr) Survey Effort
High Tide Surveys 22 126 38 hours
Low Tide Surveys 10 20 20 hours
Habitat Use 1 (Cobaki) 2 about 16 hours
Bird movements 1 (Cobaki) 48 about 16 hours
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Bypass

iance
. Samples
Meth L Eff
Survey Method ocations (Number) Survey Effort
Foraging 1 (Cobaki) 47 16 hours
Foraging habitat Assessment 10 9 parameters 2.5 hours
Roost Assessment 11 9 parameters 8 hours

2.3.6  Terrestrial Bird Species

Sandpiper Ecological Surveys (2001a and b) surveyed terrestrial birds over the periods
21 to 30 January 2000 (summer) and 16 to 21 May 2000 (autumn), 23 to 27 October
(spring) and 4, 6, 15 and 17 February 2001 (summer). Summer surveys coincided with
the fruiting period for a number of important feed tree species. The autumn survey was
conducted during the peak flowering period for Paperbark Forest.

Stratified sampling was undertaken in which replicate survey sites were selected in
each of the major habitat types prior to the survey. Terrestrial birds were surveyed
using point counts, area searches, general traverses and canoe traverses, call playback,
dusk listening, opportunistic sightings and habitat assessment (NSW Department of
Environment and Conservation 1999b). Survey sites are shown in Figure 2.4.

Targeted searches were undertaken for raptor nests, Square-tailed Kite (Lophoictinia
isura), Red Goshawk (Erythrotriorchis radiatus), Ground Parrot (Pezoporus wallicus),
Rose-crowned Fruit-Dove (Ptilinopus regina), and Black Bittern (Ixobrychus flavicollis)
(Figure 2.5). Details of survey effort are given in Table 2.3.

Table 2.3: Overall Survey Effort for Terrestrial Birds along the Proposed Alignment

Survey Method Locations Samples (Number) Survey Effort
Point Counts 30 171 14.3 hours
Area Search 89 118 68 hours
General Traverse 17 12 sites sampled once 21 hours

5 sites sampled twice
Canoe Traverse 2 2 6.8 kilometres
Call Playback
Nocturnal 11 31 about 8.75 hours
Dusk 11 22 about 14.3 hours
Dawn 3 10 about 6.5 hours
Dusk Listening 12 Unknown 7 hours
Bird Movements 1 3 6 hours
Targeted Searches
Bird of Prey Nest Searches - - 20 hours
Ground Parrot 3 2 2.4 hours
Rose-crowned Fruit-Dove 3 2 3 hours
Black Bittern 2 2 2 hours

Queensland Department of Main Roads
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Terrestrial bird taxonomy follows Christidis and Boles (1994).

Limitations

Mammal, amphibian and reptile surveys are considered to be adequate given the large
number of surveys conducted in the area in the past. Extensive survey periods covered
several seasons and included wet conditions appropriate for frog sampling. Site
coverage was good.

In summer, bird surveys were generally conducted under favourable weather
conditions although some nocturnal surveys were subject to periods of heavy cloud
and light rain. During autumn surveys, weather conditions were fairly stable.
Nocturnal surveys were not conducted on 19 May 2000 due to strong wind and rain.
Persistent rain during late January and early February 2001 delayed the start of field
work.

A possible limitation is that the majority of surveys were conducted in 2000 and 2001.
Since this time a number of sites in the study area have been subject to further
disturbance, although this has been discussed within the text and any relevant maps
updated. The surveys were undertaken over a range of years, seasons and climatic
conditions and therefore have been very intensive in nature and a high biodiversity of
species were detected. The intensity of the surveys conducted in the area is considered
sufficient to offset the time delay in publication of this document. In addition
information has been obtained from monitoring activities regularly conducted on the
Airport Land that has been used to supplement information where necessary.

2.3.7 Conservation Significance

Vertebrate Fauna Habitats

In Queensland, fauna habitats are considered of conservation significance at the state
level if they are listed as ‘endangered’ regional ecosystems and therefore protected
under the Vegetation Management Act 1999. Regional ecosystems afforded ‘of
concern’ status are also considered to be of state significance. Those habitats listed as
regional ecosystems ‘no concern at present’ may be considered as regionally
significant.

In NSW, fauna habitats are considered of conservation significance at the state level if
they are listed as ‘endangered ecological communities’ on Part 3 of Schedule 1 of the
Threatened Species Conservation Act 1995. Habitats comprising vegetation
communities considered to be of conservation significance by recognised experts are
considered to be of regional significance.

Vertebrate Fauna Species

Fauna species considered to be of conservation significance in Queensland are listed
in Schedules 2, 3 and 4 of the Nature Conservation (Wildlife) Regulation 1994. Fauna
species considered to be of conservation significance in NSW are listed in Schedules 1
and 2 of the NSW Threatened Species Conservation Act 1995. At the national level,
fauna species of conservation significance are listed as ‘endangered’ or ‘vulnerable’
under the Environment Protection and Biodiversity Conservation Act 1999. Two
international agreements, the Japan-Australia Migratory Birds Agreement JAMBA) and
the China-Australia Migratory Birds Agreement (CAMBA) have also been considered
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for estuarine bird species and their habitat. These agreements are aimed at protecting
habitats used by migratory birds.

Fauna species of conservation significance at the regional level are listed in Gilmore
and Parnaby (1994).

24 Terrestrial Invertebrate Fauna

Targeted searches were undertaken for four invertebrate species — Mitchell’s Rainforest
Snail (Thersites mitchellae), the Giant Dragonfly (Petalura gigantea), the Queensland
Giant Dragonfly (Petalura litorea) and the Swordgrass Brown Butterfly (Tisiphone
abeona morrisi) (Figure 2.6). Completed reports are included in Appendices | and J.

2.4.1  Mitchell’s Rainforest Snail (Thersites mitchellae)

A field survey was undertaken for land snails targeting Mitchell’s Rainforest Snail
(Thersites mitchellae) on 29 November 2000. The entire route was transected and
suitable habitat searched on foot. Potential habitat in Hidden Valley was sampled
intensively for two hours while other areas were sampled for varying periods. Sampling
included searching for preferred snail microhabitat under fallen logs, rocks and the
bark of standing and fallen trees. All land snail species were collected for
identification. Visual sighting of shell fragments was undertaken in all parts of the
proposed bypass route. A total of some seven hours was spent searching for this
species along the alignment.

In order to assess the likely presence of land snails in the proposal area, a search was
made of the Queensland Museum's land snail database containing 170,000 specimen
records for eastern Australia. Analysis of the taxonomic complexity in an area can
provide an indication into the likelihood of particular species being present.

Limitations

Weather and moisture conditions were suitable for snail collecting. The survey
followed several days of moderate storm rain in the area and habitat searched was
relatively moist. Therefore, it is considered that there are no limitations to the survey.

Conservation Significance

Mitchell’s Rainforest Snail (Thersites mitchellae) is listed as ‘endangered’ under
Schedule 1 of the NSW Threatened Species Conservation Act 1995. It is also listed as
‘critically endangered’ under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999.

2.4.2 Giant Dragonflies

A field survey was undertaken for the Giant Dragonfly (Petalura gigantea) and
Queensland Giant Dragonfly (Petalura litorea) on 20 December 2000, 4 and 10
January 2001 and on 22 February 2001 (Reeves 2001).

Queensland Department of Main Roads 2-15
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Potential search sites were located on a map showing the proposed bypass. Searches
were undertaken for adults, burrows in the substrate, larval exuviae (shed skins) and
substrate type. Important habitat characteristics included peaty and moist substrates.
Search transects were undertaken 3 to 5 metres apart in suitable habitat with meanders
either side to investigate particular habitat features. A total of approximately 25 hours
was spent searching for these species.

Limitations

Survey work was restricted by rough terrain and dense Lantana thickets. However, the
survey was considered to be adequate as all potential habitats were investigated.

Conservation Significance

The Giant Dragonfly (Petalura gigantea) is considered to be ‘vulnerable’ under
International Union for Conservation of Nature (IUCN) guidelines. It is also listed as
‘endangered’ in NSW under Schedule 1 of the Threatened Species Conservation Act
1995.

Until recently, the Queensland Giant Dragonfly was included with the Giant Dragonfly
under the single taxon, Petalura gigantea. Theischinger (1999) described it as a distinct
species, Petalura litorea. Although not listed on any legislation, it is considered that the
Queensland Giant Dragonfly is of at least regional conservation significance.

2.4.3 Swordgrass Brown Butterfly

Targeted searches for the Swordgrass Brown Butterfly (Tisiphone abeona morrisi) were
undertaken on 20 December 2000 and on 4 and 10 January 2001 (Reeves 2001). An
additional search was undertaken on 22 February 2001 to coincide with the flying of
the summer-autumn generation.

Potential search sites were located on a map showing the proposed bypass. Searches
were undertaken for adults and larvae sheltering in clumps of Swordgrass (Gahnia sp.).
Important habitat characteristics include Swordgrass (Gahnia clarkei and G.
sieberiana), the host plant for this species. Search transects were undertaken
3 to 5 metres apart in suitable habitat with meanders either side to investigate
particular habitat features. A total of approximately 25 hours was spent searching for
this species.

Limitations

The timing of the initial surveys for this species was not appropriate (in relation to life-
cycle stage). However, this was overcome by additional sampling during late February
2001.

Conservation Significance

The NSW Department of Environment and Conservation, Director-General
Requirements (see Section 1.2) listed the subspecies Tisiphone abeona rawnsleyi as a
subject species for the purposes of the SIS. However, the distribution of this species
extends from the lower valley of the Brisbane River to Fraser Island, Queensland. The
subspecies Tisiphone aboena morrisi is found in the Tugun study area. Although it is
not listed on state or national legislation, it is considered to be of at least regional
significance in Queensland.

Queensland Department of Main Roads 2-17
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Aquatic Biota
The aquatic assessment focussed on the following:

» coastal wetlands fringing Cobaki Creek and adjacent to the airport;
» the aquatic flora, fauna and fisheries of the Cobaki Creek and Broadwater; and

» the freshwater fish fauna of drainage lines and water bodies in the immediate
vicinity of the proposed bypass.

The assessment comprised a literature review, examination of historic aerial photos,
consultation with relevant agencies and individuals and field surveys.

2.5.1 Wetland Habitats
The wetland habitat survey sites are shown on Figure 2.6 and included:

= reaches below Cobaki Broadwater (Sites RC);
= Cobaki Broadwater (Site CB);

» asmall lake formed as a remnant of the dredge pond used during sandmining
(Site 1);

= semi-permanently flooded Melaleuca dominated wetland (Site 2);

= an extensive wetland subject to occasional tidal inundation located to the
immediate west of the southernmost portion of the main airport runway (Site 3);

* anumber of drainage lines which flow across the proposed route to the west of the
airport — to the north-west, these drains are undisturbed while near the airport they
have been channelled and trained (Sites 4a and 4b);

= asmall creek meandering through relatively undisturbed bushland to Cobaki
Broadwater from the Tugun Landfill (Site 6) to an area downstream of Tandy’s Lane
(Site 5);

» asubstantial channel running east-west through saltmarsh, bordered by a narrow
discontinuous band of Grey Mangrove (Avicennia marina) and River Mangrove
(Aegiceras corniculatum) saplings (Site 7); and

» ashallow drainage line that was dry at the time of sampling (Site 8).

2.5.2  Fish Species

Field surveys were undertaken from September 2000 to January 2001 (FRC
Environmental 2001). Details of survey effort are provided in Table 2.4. A beam trawl|
survey was undertaken to survey juvenile finfish, crustaceans (shrimps, crabs etc) and
molluscs (shellfish). Replicate trawls measuring approximately 150 metres in length
were undertaken at four locations in reaches below the Cobaki Broadwater, adjacent to
the NSW State Environmental Planning Policy Number 14 Wetland Number 5a and in
the Broadwater. Trawls were conducted over a single day. Sample sites are shown in
Figure 2.6.
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Table 2.4: Overall Survey Effort for Fish and Macroinvertebrates along the Proposed

Alignment
Survey Method Locations  Replicates Survey Effort
(Number)
Freshwater Fish Surveys
Beam trawl 4 3 1.5 kilometres
Gill nets 2 3 540 metre-hours
Baited traps 3 3 sites samples once 132 trap-hours

4 sites sampled twice
Macroinvertebrate Surveys

Dip net samples 4 3 120 metres

Drainage lines and water bodies in the immediate vicinity of the proposed bypass were
surveyed using set nets, dip nets and baited traps. Small, fine-mesh baited traps were
set in each surveyed water body to sample yabbies, prawns and freshwater crabs.
Surveys were undertaken over a three-day period. Nets and traps were set from early
afternoon to approximately 1 hour past light each day.

Dip net samples were taken from relatively natural streams over four sites. Three
10 metre long scoops were taken with a dip net. These scoops collected macro-
invertebrate fauna associated with leaf litter of the streambed, vegetation from the
banks and small snags. Each sample was returned to the laboratory, frozen and sorted
under a microscope.

Basic water quality parameters were recorded in January 2001 from each surveyed
water body using an Horiba U10 multi-probe water quality analyser. Parameters
included pH, dissolved oxygen, salinity/conductivity, turbidity and temperature.

Fish taxonomy follows: Grant (1991), Hutchins and Swainston (1986) and Merrick and
Schmida (1984).

Limitations

On the whole, the aquatic field work was undertaken under suitable conditions
although some drainage channels and water bodies were dry or almost dry at the time
of sampling.

Conservation Significance

Wetland Habitat

Wetlands listed under NSW State Environmental Planning Policy Number 14 are
regarded as being of state significance in that state (NSW Environment Protection
Authority 1997).

Fish Species

Fish of commercial/recreational value are listed in Grant (1991), Quinn (1992) and
Williams (1997). At the national and state levels, ‘endangered’ or ‘vulnerable’ fish
species are listed in Conservation Status of Australian Fishes (Australian Society for
Fish Biology Conservation 1999), ANZECC (2000) and in Schedules 4 to 6a the NSW
Fisheries Management Act 1994.
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Regional Mapping for the Study Area

It should be noted that the following regional studies were undertaken in NSW.
Therefore, the results only apply to those parts of the proposal in this state. However,
this does not mean that important habitats and fauna corridors do not also occur in
Queensland.

2.6.1 Key Habitats and Fauna Corridors

The Key Habitats and Corridors Project (Scotts and Drielsma 2003) consolidates areas
of potential high conservation value for priority forest fauna and habitat corridors
linking these areas across landscapes in north-eastern NSW. Key habitat and corridor
maps are indicative only and have been prepared for the purposes of planning and
assessing conservation values at a regional scale. The following should be taken into
consideration when interpreting key habitat and corridors mapping:

» the mapping is based on fauna models based specifically on the Regional Forest
Agreement process in upper and lower north east NSW

= despite some preliminary site assessment, mapped areas have not been ground-
truthed

» regional and sub-regional corridors follow least costly pathways, favouring areas
that form part of the National Parks and Wildlife Service estate or NSW Crown
lands

» numerous qualitative decisions were required to finalise outcomes of the project.

Key habitats were identified by concentrated occurrences of priority species, overlap
areas of high quality habitat for priority species, and areas where endemic species are
most likely to occur. Landscape connectivity is based on linking core habitats via other
predicted habitats following least costly pathways (these favour vegetated areas that
form part of the NSW Department of Environment and Conservation estate or NSW
Crown lands). Regional fauna corridors are between 1 and 5 kilometres wide whereas
sub-regional corridors are 1 to 2 kilometres wide. Mapping provides a landscape
context for conservation planning and assessment. It should be noted that fauna
corridors do not necessarily take into account land ownership.

2.6.2 Regionally Significant and Core Ecological Areas

The Tweed Vegetation Management Plan (Kingston et al. 1999) describes Regionally
Significant Natural Areas and Core Ecological Areas and Corridors for the Tweed Shire,
NSW. These identify areas that are poorly conserved and/or have a major functional
role in the landscape.

In general, the larger and more significant areas are classified as Regionally Significant
Natural Areas while minor corridor connections are Core Ecological Areas. Other
Significant Remnants identify those areas with fewer special characteristics.

Type 2 sub-categories identify areas considered Regionally Significant or Core
Ecological Areas because of their incremental contribution to the functional attributes
of remnant size and connectivity. The Tweed Vegetation Management Plan classifies
all remnants in the Shire as follows:

= Regionally Significant Natural Areas — Type 1;
= Regionally Significant Natural Areas — Type 2;
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= Core Ecological Areas and Corridors — Type 1;

= Core Ecological Areas and Corridors — Type 2;

= Other Significant Remnants;

= |solated Small Remnants, Camphor Dominated Areas and Native Plantations; and
=  Not Assessed.

Criteria for determining ecological status are given in Appendix N.

2.6.3 Koala Habitat Atlas

The Australian Koala Foundation have undertaken Koala habitat mapping in the Tweed
Shire, NSW (Phillips and Callaghan 1996). This comprised searching for signs of
Koalas by stratified random plot selection, replicating plots within each vegetation
community, delineation of four 20 by 20 metre plots and intensive searches for scats
beneath all suitable trees. Analysis of strike rates is based on the number of trees with
Koala scats divided by total number of trees recorded in each plot giving an indication
of activity levels, tree preference and habitat usage.

Koala habitat use within the Tweed Shire is based primarily on the presence of three
eucalypt species, Swamp Mahogany (Eucalyptus robusta), Tallowwood (E. microcorys)
and Forest Red Gum (E. tereticornis). Four types of Koala habitat were defined:

*  Primary Koala habitat comprises communities containing tree species as a
dominant or co-dominant component of the canopy that are preferred by Koalas
and whose strike rate is independent of density;

» Secondary (Class A) habitat comprises communities containing tree species
preferred by Koalas that make up less that 35 percent of the canopy;

» Secondary (Class B) habitat comprises communities where tree species preferred
by Koalas are absent or found at low densities (< 10 percent); and

= Unknown habitat comprises vegetation communities where the species
composition is unknown but there is a possibility of one or more preferred species
being present.

2.7 Assessing Conservation Significance

For the purposes of the present study, conservation significance has been assessed at
local, regional, state and national levels according to the following criteria:

»= asite is considered to be of local significance for nature conservation if it provides
ecological resources and habitat for species, populations and communities in the
local area. An accepted definition of local area is within a 10 kilometre radius;

= asite is considered to be of regional significance for nature conservation if it
provides ecological resources and habitat for species, populations and
communities in the region. In the case of the proposal, the relevant regions are the
South-east Queensland Bioregion and the North Coast Region in NSW. Regional
significance is generally determined through studies undertaken in the area or
through expert opinion;

» asite is considered to be of state significance for nature conservation if it provides
ecological resources and habitat for species, populations and communities in the
state. Generally, the latter are listed on relevant state legislation; and

Queensland Department of Main Roads 2-21



Tugun Bypass Environmental Impact Statement
Technical Paper Number 12
Flora and Fauna Assessment

» asite is considered to be of national significance for nature conservation if it
provides ecological resources and habitat for species, populations and
communities in Australia. Generally the latter are referred to in relevant
Commonwealth legislation or in international agreements.
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Existing Habitat

Overview and Regional Context

The regional and land use context of the study area is shown in Figure 3.1. The
proposed route is located in coastal lowlands, spanning the Queensland and NSW
border. The Gold Coast Airport is located to the east of the proposed alignment
together with a densely populated residential strip. The area to the west is dominated
by a mosaic comprising native vegetation remnants, cleared land and the Cobaki
Broadwater. Some of the native vegetation in this area is subject to disturbance
associated with airport maintenance such as slashing. Although there are a number of
locally and regionally significant vegetation remnants in the area, their viability and
integrity are threatened by ongoing clearing, weed invasion and other disturbance.

The following information is summarised from Young and Dilleward (1999). The
coastal strip and adjacent hills and ranges of northern NSW and southern Queensland
(which are part of the South-east Queensland Bioregion) comprise one of the most
species-rich areas for flora and fauna in Australia. This area is characterised by
moderate to high rainfall with a substantial winter component (up to 30 percent), warm
to hot summers and cool winters.

The proposed bypass is located primarily in Southern Coastal Lowlands which are
characterised by the presence of heathlands and banksia woodlands, Broad-leaved
Paperbark (Melaleuca quinquenervia) forests and woodlands, mangrove forests,
sedgelands and Scribbly Gum (Eucalyptus racemosa) and Blackbutt (E. pilularis) open
forests. The patterns of species’ distribution vary throughout the bioregion with species
richness of forests and heathlands tending to decrease from south to north. Many
rainforest species are located in the south-eastern part of the bioregion. The drier
western part shares species in common with the Brigalow Belt Bioregion located to the
west and north.

The high floristic diversity in this bioregion is related to the unique combination of
landform, soil and climate. The wide range of habitat types available is directly related
to a high diversity of fauna, particularly frogs, turtles, snakes and raptors. It also
provides suitable habitat for a number of migratory bird species. More than one-third of
terrestrial and freshwater fauna species are at the limit of the distributional ranges here.
Similarly, more than one-third of the fauna species listed on Queensland legislation as
threatened occur in south-east Queensland.

The greatest threat to biodiversity in the region is population growth and associated
infrastructure. This area is one of the most densely populated in Queensland and the
rate of population growth is currently high. Much of the remnant vegetation is being
cleared and fragmented. Other threats include weed invasion and proliferation of feral
animals.

Queensland Department of Main Roads 3-1
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Local Context

The proposed bypass alignment in Queensland

The assessment area is located to the west of the main centre of Tugun. The eastern
boundary lies within existing residential areas to the east of the proposed alignment,
while the western boundary also abuts dense residential areas in the northern section,
and a proposed and approved urban settlement to the south. The northern end of the
alignment ends at Stewart Road, while the southern end roughly corresponds to Boyd
Street just north of the Queensland—-NSW border. The Tugun Landfill and a
decommissioned sewage treatment plant are located immediately to the east of the
proposed alignment in the vicinity of Boyd Street.

The topography varies, with steeper slopes located in the northern part of the route and
lowland areas in the vicinity of Boyd Street. The drainage flows north into the lower
catchment of Currumbin Creek and south into Cobaki Creek. Run-off from the
assessment area drains directly into these creeks, then into estuarine areas or tidal
reaches of streams close to the ocean entry points.

The proposed bypass alignment in NSW
The proposed Tugun Bypass crosses NSW land in two locations:

e from the Queensland—-NSW border south to the northern boundary of the Gold
Coast Airport

e from the southern Gold Coast Airport boundary south to Kennedy Drive, Tweed
Heads.

Between the Queensland—NSW border and the northern boundary of Gold Coast
Airport, the proposed bypass crosses an area of vacant NSW Crown land that is mostly
vegetated. Tugun Landfill drains into this area, and some weed infestation and
disturbance is associated with this land use. Run-off from this area drains into Cobaki
Broadwater.

The section of the proposed bypass between the southern Gold Coast Airport boundary
and Kennedy Drive crosses privately owned and NSW Crown land. The area
immediately to the south-east of the airport runway is fragmented and disturbed by
access tracks. Land is used for grazing (horses), recreation and light industry. Run-off
from this area also drains into Cobaki Broadwater.

The proposed bypass alignment on Commonwealth land

The dominant land use in the study area is the Gold Coast Airport. Approximately 2
kilometres of the proposed Tugun Bypass crosses Commonwealth land associated with
the airport. The proposed alignment is located to the west of the main airport runway.
The airport lands are subject to ongoing environmental disturbance from management
activities including slashing, controlled bird-scaring and licensed bird shooting.

The coastal plain east of the Gold Coast Airport is densely settled. The topography
along the proposed route is typical of seasonally and periodically inundated coastal
lowlands. Drainage flows west into the Cobaki Broadwater and then into the Tweed
River. Artificial drains have allowed tidal waters to encroach further into freshwater
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wetlands than would be expected under natural conditions. Run-off from the proposed
alignment would be directly into the Cobaki Broadwater via constructed drains.

Land to the west of the proposed bypass includes a National Estate area and a former
dredge spoil dump, both of which are inside the boundary of the Gold Coast Airport.
The area listed on the Register of the National Estate has aboriginal values and contains
one of the few remaining examples of lowland rainforest in north-eastern NSW. With
the exception of the area previously subject to sandmining, much of the habitat on the
western edge of the proposal is relatively undisturbed.

Legislative Context

The proposed bypass passes through Queensland, NSW and Commonwealth land. It is
therefore subject to state as well as Commonwealth environmental legislation.
Legislation relevant to the proposed Tugun Bypass is described briefly below.

3.3.1 Relevant Queensland Legislation

Nature Conservation Act 1992

The Nature Conservation Act 1992 deals with the legal status and management of
‘endangered’, ‘vulnerable’, ‘rare’ or ‘culturally significant’ flora and fauna species in
Queensland. Species considered to be ‘endangered’, ‘vulnerable’ or ‘rare’ are listed in
Schedules 2, 3 and 4 respectively, of the Nature Conservation (Wildlife) Regulation
1994.

Environmental Protection Act 1994

The Environmental Protection Act 1994 was introduced to protect Queensland's
environment while allowing for economic development that is consistent with the
principles of ecologically sustainable development.

A key provision of the Act is the general environmental duty of care, which means that
a person must not carry out any activity that causes, or is likely to cause harm to the
environment, unless the person takes all reasonable and practical measures to prevent
or minimise the harm. This environmental duty can be met by the implementation of
effective due diligence.

Vegetation Management Act 1999

The Queensland Vegetation Management Act 1999 was proclaimed on 15 September
2000. The Act makes clearing of native vegetation on freehold land assessable
development under the Integrated Planning Act 1997. Consequently, a development
approval is required for clearing of native vegetation on freehold land. The
conservation status for each regional ecosystem is assigned as one of three categories:
‘endangered’, ‘of concern’ and ‘no concern at present’ according to its current
distribution relative to its pre-european distribution. The conservation status for each
regional ecosystem in Queensland is listed in the Vegetation Management Regulation
2000.
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3.3.2 Relevant NSW Legislation

Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 concerns development
planning and control in NSW. It allows local and state governments to prepare land
use planning documents that seek to balance environmental, social and economic
factors. Local Environmental Plans (LEPs), Regional Environmental Plans (REPs) and
State Environmental Planning Policies (SEPPs) determine the development status of a
site. The following Environmental Planning Instruments have particular relevance to
the proposal:

=  State Environmental Planning Policy Number 14 - Coastal Wetlands came into
force in 1985 to identify wetlands of high conservation value and protect them
from development (NSW Environment Protection Authority 1997). It includes
maps identifying wetlands of state significance. Provisions under State
Environmental Planning Policy set out development guidelines and assessment
criteria requirements for any proposed developments.

= State Environmental Planning Policy Number 71 — Coastal Protection was
gazetted on 1 November 2002. The policy aims to protect and manage the natural,
cultural recreational and economic attributes of the NSW coastal zone for the
benefit of the NSW community and future generations. It aims to ensure that
development within the coastal zone occurs in a strategic manner, and that
development is appropriate and suitably located in context to the adjacent and
surrounding coastal attributes. The policy aims to ensure that coastal development
does not place life and property in conflict or at risk.

=  State Environmental Planning Policy Number 44 - Koala Habitat Protection
commenced in 1995 and aims to encourage conservation and management of
Koala habitat to ensure the persistence of permanent populations over their present
range and to reverse the current trend of population decline.

»  North Coast Regional Environmental Plan 1988 is directly relevant to the
management of native vegetation within the Tweed Shire. It requires that local
councils include significant areas of natural vegetation, including rainforest and
littoral rainforest, wetlands, wildlife habitat, scenic areas and potential wildlife
corridors into Local Environmental Plans.

The Environmental Planning and Assessment Act also requires that the potential
environmental impacts of a development are assessed. As state significant
development, that part of the Tugun proposal that lies in NSW requires development
consent and will be assessed under Part 5 of the Act.

Threatened Species Conservation Act 1995

The Threatened Species Conservation Act 1995 provides for the protection,
conservation and recovery of threatened flora and fauna species (excluding fish),
populations and ecological communities or their habitats in NSW. These are listed in
Schedules 1 and 2 of the Act. The introduction of the Threatened Species Conservation
Act in 1996 substantially amended the Environmental Planning and Assessment Act by
integrating consideration of threatened species conservation into the planning and
assessment process. The effect of a development or activity must be considered by the
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consent or determining authority. Where there is likely to be a significant impact on
threatened species, populations or ecological communities, a SIS is required.

Fisheries Management Act 1994

This Fisheries Management Act 1994 provides for the protection, conservation and
recovery of threatened fish species and makes provisions for the management of threats
to threatened species, populations and communities in NSW waters. These are listed in
Schedules 4 to 6A of the Act. The introduction of the Act in 1994 substantially
amended the Environmental Planning and Assessment Act by integrating consideration
of threatened fish and marine flora conservation into the planning and assessment
process. The effect of a development or activity must be considered by the consent or
determining authority. Where there is likely to be a significant impact on fish species,
populations or ecological communities, a SIS is required.

Native Vegetation Conservation Act 1998

The Native Vegetation Conservation Act 1998 relates to native vegetation conservation
and management in NSW. The Act provides for the preparation of Regional Vegetation
Management Plans for all or part of a local government area. Schedules 1 and 2 within
the Act identify those local government areas that are totally or partially excluded from
the Act. For local government areas subject to the Native Vegetation Conservation Act,
all clearing of native vegetation must be undertaken in accordance with the relevant
Regional Vegetation Management Plans or with an exemption or a development
consent granted by the Minister for Land and Water Conservation. The Tweed
Vegetation Management Plan (1999) is of relevance to the current project.

Following approval, the NSW Roads and Traffic Authority would take the necessary
action to dedicate the proposed route as a public road. In accordance with Section
12(m) of the Native Vegetation Conservation Act 1998, the proposal would be
excluded from the provisions in that Act in regard to clearing native vegetation by
virtue of Section 88 of the Roads Act 1993.

3.3.3 Relevant Commonwealth Legislation

Environment Protection and Biodiversity Conservation Act 1999

Under the Environment Protection and Biodiversity Conservation Act 1999, any
actions that are likely to have a significant impact on a matter of national
environmental significance are subject to a rigorous assessment and approvals process.
The matters of national environmental significance are:

=  World Heritage properties;

= RAMSAR wetlands of international importance;

= listed threatened species and communities;

*  migratory species protected under international agreements;

= nuclear actions; and

= the Commonwealth marine environment.

Department of Environment and Heritage has issued administrative guidelines to assist

project proponents to determine whether an action, will have, or is likely to have a
significant impact on a matter of national environmental significance under the Act.
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Relevant schedules list threatened species, ecological communities, migratory species
and marine species. The Environment Protection and Biodiversity Conservation Act
replaces five Acts, including the Endangered Species Protection Act 1992.

Australian Heritage Commission Act 1975

This Australian Heritage Commission Act 1975 provides for the protection of the
National Estate at the Commonwealth level through the identification and listing of
places on the Register of the National Estate. Both natural and cultural heritage values
are taken into consideration in the listing process. The Act also imposes obligations on
the Commonwealth ministers, departments and authorities to protect places listed on
the National Estate Register.

Airports (Environment Protection) Regulations 1997

Division 2 of the Commonwealth Airports (Environment Protection) Regulations 1997
sets out a general duty to preserve habitat on airport sites. This includes the necessity
for the operator to undertake all reasonable and practical measures to ensure that there
are no adverse consequences for local biota and ecosystems, endangered flora and
fauna and ecological communities known to be endangered.

Japan-Australia Migratory Birds Agreement (JAMBA)

The Japan-Australia Migratory Birds Agreement was signed in 1988 and provides for
the conservation of habitat for migratory shorebird species migrating between Australia
and Japan.

China-Australia Migratory Birds Agreement (CAMBA)

The China-Australia Migratory Birds Agreement was signed in 1988 and provides for
the conservation of habitat for migratory shorebird species migrating between Australia
and China.

3.3.4 Regional and Local Plans and Strategies

The following regional and local plans and strategies have also been considered for
NSW and Queensland:

»  Gold Coast City Council Planning Scheme — Our Living City (Gold Coast City
Council 2003);

» Draft Gold Coast City Council Nature Conservation Strategy (Ecograph and Mary
Maher & Associates 1997);

» Draft Regional Conservation Strategy for South-east Queensland 20017-6
(Queensland Environmental Protection Agency 2001b);

= Southern Gold Coast — Tweed Corridor Study Working Paper Number 1 -
Biological Constraints Analysis (Queensland Transport 1997); and

=  Tweed Local Environmental Plan 2000 (Tweed Shire Council 2000).
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Survey Results

Terrestrial Flora

4.1.1 Vegetation Communities

Thirty-seven vegetation communities have been identified from within the study area.
These communities are briefly described below, while their distribution is shown on
Figure 4.1. The proposed bypass would directly affect 28 of these vegetation
communities.

Littoral Rainforest

Structure: Tall (18 to 20 m) closed forest; sparse small tree layer (15 m); mid-stratum
sparse; lower stratum dense.

Floristics: The canopy is dominated by Moreton Bay Fig (Ficus macrophylla), while the
Bangalow Palm (Archontophoenix cunninghamiana) and young figs form the small tree
layer. Other common species in the small tree layer include Broad-leaved Paperbark,
Cheesetrees (Glochidion ferdinandi and G. sumatranum) and Blueberry Ash
(Elaeocarpus reticulatus). The understorey is composed of ferns and sedges. This
community would meet the classification of the Endangered Ecological Community
Littoral Rainforest in the North Coast Bioregion

Distribution: This community occurs in a small patch of forest on Commonwealth land
adjacent to the Cobaki Broadwater. It occupies 3.5 hectares of land in the study area.
None of this vegetation type would be removed as a result of the Tugun Bypass
proposal.

Regenerating Vine Forest
Structure: Mid-tall open canopy (12 to 18 m); dense mid-stratum; dense lower stratum.

Floristics: The canopy is dominated by Sandpaper Fig (Ficus coronata) and Bangalow
Palm (Archontophoenix cunninghamiana). The understorey is dominated by Lantana
(Lantana camara), although other common species include Cheesetree (Glochidion
ferdinandi), wattles (Acacia aulacocarpa and A. melanoxylon), Ochra (Ochra serrulata)
and Commersonia bartramia. The ground cover is dominated by ferns and soft forbs
(herbaceous plants with broad leaves). This community would meet the classification
of the Endangered Ecological Community Littoral Rainforest in the North Coast
Bioregion

Distribution: This community occurs in a steep valley just to the north of the
Queensland border (known locally as Hidden Valley). It totals 10.6 hectares in the
study area. This community would be affected by the construction of a bridge over the
valley, with a total of 0.6 hectares being removed.

Moist Blackbutt Forest

Structure: Tall (25 to 30 m) closed forest; mid-dense to dense mid-stratum; dense lower
stratum.

Queensland Department of Main Roads 4-]
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Floristics: The dominant canopy species in this community is Blackbutt (Eucalyptus
piluaris) with Brushbox (Lephostemon confertus), Tallowwood (E. microcorys), Flooded
Gum (E. grandis) and Grey Gum (E. propinqua) less commonly occurring. The
understorey is composed of a variety of rainforest trees and weeds including
Cheesetree, Lantana and Camphor Laurel (Cinnamomum camphora). The ground
cover is dominated by grasses and ferns.

Distribution: This community is found in a number of sheltered gullies in the northern
portion of the study area, primarily north of the Queensland-NSW border. This
vegetation type covers an area of 17.1 hectares in the study area, with the proposed
bypass resulting in the removal of 0.9 hectares of this community from Queensland.

Dry Blackbutt Forest

Structure: Tall (25 to 30 m) closed forest; sparse mid-stratum; sparse to dense lower
stratum.

Floristics: The dominant canopy species in this community is Blackbutt, with an
occasional Red Ironbark (E. siderophloia) and Grey Gum. The understorey is sparse
and includes Bush Pea (Daviesia arborea), Scrub Ironbark Wattle (Acacia aulacocarpa)
and Lantana. The ground cover is dominated by a variety of grasses.

Distribution: This community is found in the north of the study area on more elevated
land. It occupies 50.9 hectares of land in the study area, with the proposed bypass
resulting in the removal of 3.5 hectares of this community from Queensland.

Blackbutt Woodland

Structure: Tall (25 to 30 m) woodland to open woodland; sparse mid-stratum; dense
lower stratum.

Floristics: The dominant canopy species in this community is Blackbutt. The
understorey is sparse and non-existent in many areas. The ground cover is dominated
by a variety of grasses.

Distribution: This community occurs in the northern section of the study area and has
been subject to disturbance. It occupies 4.5 hectares of land in the study area with the
proposed bypass resulting in the removal of 0.7 hectares of this community type from
Queensland.

Ironbark—Mahogany Forest

Structure: Tall (20 to 25 m) closed forest; sparse to mid-sparse mid-stratum; sparse to
dense lower stratum.

Floristics: The dominant trees in this community are Red Ironbark and White
Mahogany (E. acmenoides). Other occasional species include Spotted Gum (Corymbia
maculata), Tallowwood and Grey Gum. The mid-stratum consists of isolated shrubs
typical of dry sclerophyll forests, while the herb layer is dominated by a variety of
grasses.

Distribution: This community occurs in the northern part of the study area. This
vegetation type occupies 5.7 hectares of land in the study area, with the proposed
bypass resulting in the removal of approximately 1.1 hectares from Queensland.
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Scribbly Gum Forest

Structure: Mid-tall (15 to 20 m) closed forest; mid-dense small tree layer (8 to 12 m);
mid-stratum sparse to dense; lower stratum sparse to mid-dense.

Floristics: The dominant tree in this community is Scribbly Gum (E. racemosa). Other
species include Red Bloodwood (Corymiba gummifera) (common) and Pink
Bloodwood (C. intermedia) (less common). The small tree layer is dominated by
banksias (Banksia aemulea and B. oblongifolia). The shrub layer is often dominated by
tea-tree (Leptospermum polygalifolium and L. whitei), while the herb layer is
dominated by a variety of grasses, sedges and herbs.

Distribution: This community is found primarily in a large patch of intact forest to the
north of the Cobaki Broadwater. This forest type occupies 17.8 hectares of land in the
study area, with the proposed bypass resulting in the removal of 1.1 hectares of this
community type (0.3 hectares in NSW, 0.75 hectares on Commonwealth land and
0.03 hectares in Queensland).

Forest Red Gum Forest

Structure: Tall (20 to 30 m) closed forest; mid-stratum dense to mid-dense; lower
stratum dense.

Floristics: The dominant tree species in this community is Forest Red Gum (E.
tereticornis), with less commonly occurring species including Red Bloodwood,
Brushbox and occasionally Swamp Mahogany (E. robusta). The shrub layer is
composed of a variety of swamp and rainforest species, while the herb layer is
dominated by ferns, sedges and grasses.

Distribution: This community occurs in a few small patches on the north-eastern edge
of the Cobaki Broadwater and further to the north. It occupies about 4.6 hectares of
land in the study area with the proposed bypass resulting in the removal of about
0.2 hectares of this community in Queensland.

Brushbox Open Forest

Structure: Tall (20 to 25 m) open forest; mid-stratum dense to mid-dense; lower stratum
dense.

Floristics: The canopy in this community is dominated by Brushbox, although an
occasional Tallowwood, Grey Gum or Blackbutt may occur. Rainforest shrubs, young
eucalypts and weeds, especially Lantana, dominate the mid-stratum. The herb layer is
composed of grasses and ferns.

Distribution: This community occupies 12.3 hectares mainly in sheltered gullies in the
northern part of the study area, none of which would be removed as a result of the
proposed bypass.

Regenerating Brushbox Forest

Structure: Mid-tall (12 to 16 m) open to closed canopy; mid-stratum dense; lower
stratum mid-dense to dense.

Floristics: Similar floristic composition to the Brushbox Open Forest community,
although more weed species are present.
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Distribution: This community occupies 9.2 hectares of the study area, with the
proposed bypass resulting in the removal of 2.5 hectares of this vegetation type in
Queensland.

Swamp Mahogany Forest

Structure: Mid-tall (12 to 18 m) open forest and woodland; mid-stratum dense to mid-
dense; lower stratum dense.

Floristics: The canopy is dominated by Swamp Mahogany with an occasional Broad-
leaved Paperbark. The shrub layer is dominated by Swamp Banksia (Banksia robur)
and Grass Tree (Xanthorrhoea latifolia), with occasional Broad-leaved Paperbark, Sally
Wattle (Acacia melanoxylon), Umbrella Cheesetree (Glochidion sumatranum),
Common Tea-tree (Leptospermum polygalifolium) and Beard Heath (Leucopogon
lanceolatus var. gracilis). The herb layer is composed of ferns and sedges.

Distribution: This community occurs in a number of patches in the low-lying areas
around the Cobaki Broadwater, as shown on Figure 4.1. It covers 38.1 hectares of the
study area, with the proposed bypass resulting in the removal of about 3.25 hectares of
this vegetation type (0.6 hectares in NSW, 1.75 hectares from Commonwealth land
and 0.9 hectares from Queensland).

Swamp Mahogany-Brushbox Forest

Structure: Tall (18 to 20 m) open to closed forest; mid-stratum mid-dense to sparse;
lower stratum dense.

Floristics: The canopy is dominated by Swamp Mahogany with an occasional Swamp
Brushbox (Lephostemon suaveolans). The shrub layer is similar to that of Swamp
Mahogany Forest, although more sparsely distributed. The herb layer is composed of
ferns and sedges.

Distribution: This community occurs in two small patches in Commonwealth land. The
community covers 1.4 hectares of the study area, with the proposed bypass removing
approximately 0.1 hectares of this vegetation type from Commonwealth land.

Swamp Mahogany - Scribbly Gum Forest

Structure: Mid-tall (12 to 18 m) open forest; mid-stratum dense to mid-dense; lower
stratum dense.

Floristics: The canopy is dominated by Swamp Mahogany and Scribbly Gum. An
occasional Broad-leaved Paperbark and Banksia also occur. The shrub and herb layer is
similar to that of Swamp Mahogany Forest.

Distribution: This community occurs in the large patch of forest to the north of Cobaki
Broadwater. It occupies 28.2 hectares of the study area, with the proposed bypass
resulting in the removal of 0.5 hectares in Queensland.

Swamp Mahogany - Forest Red Gum Fo