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6.

Identification of Impacts

This section provides a description of the impacts of the Proposal, as described in the WC2U
Upgrade Environmental Assessment, as they relate to MNES that are likely to be affected by
the Proposal.

6.1 Introduction

The impacts of the Proposal were assessed in the original Environmental Assessment for the
Project prepared by RTA (2010). The EA also included assessment of impacts of the original
project which included the section of highway from Warrell Creek to Nambucca Heads which is
not being considered at this stage for the referral. The referral just considers impacts of the
proposal which relate to the upgrade between Nambucca Heads to Urunga.

There are two levels of impact assessment in the consideration of impacts on MNES:

e The general impacts on MNES, comprising direct and indirect impacts, during both the
construction and operational phases of the Proposal.

e The significance of impacts on MNES, which is determined by applying the general
impacts against the criteria for relevant MNES in the Matters of National Environmental
Significance Significant impact guidelines 1.1. Environment Protection and Biodiversity
Conservation Act 1999 (DEWHA 20009).

Potential impacts on ecology have been minimised and avoided where possible during route
selection and development of the concept design for the Proposal. During this process, a
number of important measures to reduce or avoid potential impacts relating to key threatening
processes have been incorporated in the Proposal design. The main residual impacts on flora
would be during the construction phase of the Proposal, while potential impacts on fauna would
occur both during construction and operation phases of the Proposal. These potential impacts
are described in the sections below.

Assessments of significance for MNES listed under the EPBC Act have been prepared in
accordance with the Significance Impact Guidelines 1.1 — Matters of National Environmental
Significance (DEWHA, 2009). These assessments (including one critically endangered
ecological community, six threatened flora species, 7 threatened fauna species, and 15
migratory species listed under the EPBC Act) are presented in Sections 8 and 9. The
assessments have concluded that the proposal is unlikely to have a significant impact on any of
these MNES.

6.2 Construction Impacts

6.2.1 Direct Impacts

The Proposal would have direct impacts on terrestrial MNES during construction as a result of
the following mechanisms:

. Loss of native vegetation.

. Loss of threatened flora species and their habitats.
. Loss of fauna habitat.

. Habitat fragmentation and barrier effects.

GHD | Report for Roads and Maritime Services — Nambucca Heads to Urunga Road, Pacific Highway Upgrade, 21/22398 | 56



. Fauna mortality and population effects.
° Removal of riparian vegetation.

The Proposal could have direct impacts on any migratory wetland birds within the study area
during construction as a result of the following mechanisms:

° Removal of marine vegetation, including mangroves and seagrasses.
o Removal of wetland vegetation.

The MNES likely to be impacted by the Proposal have been identified in Section 3. Further
details regarding the significance of impacts on threatened species and migratory species are
provided in the referral.

Loss of Native Vegetation

Approval is being sought for works to be undertaken within the construction footprint including
batters, cuttings and ancillary sites, plus a 15 metre buffer. In reality, this provides a worst case
scenario for clearing and impacts on native flora and fauna. The area of clearance would not be
this extensive and is likely to be in the region of three to five metres from the edge of the
footprint. Obtaining approval for this additional area ensures there is sufficient space to allow
for slight modifications during detailed design, and providing these do not extend outside the
area assessed, would be covered by the approval. Where clearing is required within the buffer
area, there is the potential to retain individual plants or communities, and protect them through
the construction process. It is the RMS’s aim to reduce clearing of individual native species and
EECs where possible on this Proposal.

The construction corridor and area of potential impact (15 metre buffer) equates to 431
hectares of which 184.31 hectares (59 per cent) is occupied by native vegetation. The
remaining 176 hectares (41 per cent) consists of cleared agricultural land, plantations, modified
rural residential zones and river crossings. The estimated area of permanent vegetation
removal during construction for each native vegetation community is provided in Table 6-1. The
native vegetation to be removed constitutes potential habitat for a selection of threatened
species and listed migratory species listed under the EPBC Act.

Table 6-1 Vegetation clearance for Proposal

Vegetation Community EPBC Act | Area of Impact
(hectares)

MU1 Open Forest — Blackbutt 109.05
MU2 Mixed Floodplain Forest 9.88
MU3 Moist Forest — White Mahogany/Grey Gum/Ironbark 30.70
MU4 Moist Forest — Flooded Gum 12.72
MUS5 Lowland Rainforest CEEC 0.19
MU6 Swamp Forest — Swamp Mahogany/Paperbark 9.06
MU7 Swamp Forest — Swamp Oak 11.13
MU8 Freshwater Wetlands 1.59
Cleared and modified 93
TOTAL 184.31
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The total area of native vegetation to be cleared does not include potential indirect impacts in
areas of retained vegetation adjoining the Proposal footprint. Indirect impacts have the potential
to reduce habitat quality for some threatened species and migratory species occurring
downstream of the study area during both the construction and operation phases of the
Proposal. There is also the potential for modification of retained habitats as a result of edge
effects, including the establishment of weeds. These indirect impacts are discussed in Section
6.2.2.

Loss of Threatened Ecological Communities

The Proposal would remove 0.19 hectares of the EPBC Act listed EEC Lowland Rainforest of
Subtropical Australia (MU5 — Lowland Rainforest). Potential direct and indirect impacts on this
EEC are discussed in detail in Section 8.2.

Loss of Threatened Flora Species Habitat

Two EPBC Act-listed threatened flora species (Marsdenia longiloba and Tylophora woollsii)
occur within the Proposal footprint. Potential direct and indirect impacts on these species are
discussed in detail in Section 8.3 and 8.4.

As described in Section 3.4.2, four additional threatened flora species may occur within the
study area, based on their habitat requirements and on the habitats present. Clearing of native
vegetation for the construction of the Proposal would remove potential habitat for these EPBC
Act listed plant species. Potential impacts on these species are discussed in detail in Section
8.5108.8.

Loss of Fauna Habitat

The clearance of native vegetation for the Proposal would result in the loss of habitat for fauna
species, including habitats for local populations of threatened fauna species listed under the
EPBC Act.

Table 6-2 identifies threatened species that are likely to occur in the habitat types that are to be
cleared and the extent of the required clearing. Note that many fauna species require specific
microhabitats within these broader vegetation communities with the area of impact likely to be
an overestimation of the actual suitable fauna habitat removed by the Proposal.

The Proposal would remove potential breeding and foraging habitat for the Spotted-tailed Quioll,
Koala, Giant Barred Frog, Australian Painted Snipe, the Australasian Bittern and for a range of
migratory species. The Proposal would remove potential foraging habitat only for the Grey-
headed Flying-fox, Regent Honeyeater, and Swift Parrot. A more specific discussion of habitat
loss for each relevant MNES is provided in Section 8.
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Table 6-2

Potential Fauna Habitat Loss

Vegetation

community

9
Total

Freshwater Wetlands

Open Forest - Blackbutt

Lowland Rainforest

Mixed Floodplain Forest

Moist Open Forest - Flooded
Gum

Moist Open Forest - White
Mahogany / Grey Gum /
Ironbark

Swamp Forest - Swamp

Mahogany / Paperbark

Swamp Forest - Swamp Oak

Cleared/Modified

Fauna Mortality

EPBC Act Threatened Fauna

likely to occur

Australasian Bittern, Australian

Painted Snipe, Grey-headed
Flying-fox

Koala, Grey-headed Flying-fox

Spotted-tailed Quoll, Grey-
headed Flying-fox, Regent
Honeyeater, Swift Parrot,
Giant Barred Frog

Koala, Spotted-tailed Quoll,
Grey-headed Flying-fox,
Regent Honeyeater, Swift
Parrot, Giant Barred Frog

Koala, Spotted-tailed Quoll,
Grey-headed Flying-fox,
Regent Honeyeater, Swift
Parrot, Giant Barred Frog

Koala, Spotted-tailed Quoll,
Grey-headed Flying-fox,
Regent Honeyeater, Swift
Parrot, Giant Barred Frog

Koala, Spotted-tailed Quoll,
Grey-headed Flying-fox,
Regent Honeyeater, Swift
Parrot

Spotted-tailed Quoll, Grey-
headed Flying-fox, Regent
Honeyeater, Swift Parrot

Spotted-tailed Quoll

Area
impacted
(hectares)

1.59

109.05
0.19

9.88

12.72

30.70

9.06

11.13

93.00
277.31

The Proposal traverses intact stands of vegetation comprising areas of high value habitat that
support high native species diversity and contribute to wildlife corridors likely to facilitate fauna
movements through the landscape. There is the potential for the Proposal to result in native
fauna mortality as a result of habitat clearing during the construction phase and collisions with
vehicles once the road is in operation. In addition to direct mortality, fauna populations could
also be affected by the selective mortality of certain age classes or sex classes that may be
more prone to undertake movements across road ways (e.g. dispersing males) and in the
longer-term this may affect the distribution and demographic characteristics of the population.

EPBC Act threatened fauna most susceptible to mortality during clearing include less mobile
species, such as the Giant Barred Frog, Koala and nocturnal hollow-dwelling (including hollow
logs and tree hollows) fauna, such as the Spotted-tailed Quoll.

Mitigation measures incorporated into the Proposal’s design to reduce the impact of road
mortality, including the construction of fauna underpasses and temporary and permanent fauna
exclusion fencing in key locations, as well as pre-clearing survey protocols to minimise the
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chances of death or injury to native fauna during the clearing and construction phases are
discussed in Section 7.7.

Habitat Fragmentation

Habitat fragmentation can result in reduced dispersal and reproductive success of biota within
the fragment, a decline in populations resulting from increased predation by introduced species
or native species that do not normally occur in the community, and an increased probability that
stochastic events (e.g. fire) may reduce population numbers below critical levels required for
their survival (Andrew 1990). In general, larger fragments are less susceptible to adverse
impacts than are smaller fragments.

The southern portion of the Proposal would involve constructing new carriageways adjacent to
the existing Pacific Highway alignment. In these areas, there would be edge effects resulting
from vegetation clearing, and a widening of the barrier which is the existing highway, resulting
in an incremental increase of habitat fragmentation. No new fragmentation of habitat would
occur for most species in these areas. However for some species, widening the existing
highway would result in a barrier to natural dispersal and movement. For example, gliding
arboreal mammals may not be able to glide across the entire width of the upgraded highway.

At present, there is limited opportunity for mammals to move between habitats on either side of
the existing highway, without crossing the highway. With the installation of new bridges and
fauna crossings, there is opportunity to provide passage to allow mammals to transit safely
between habitats on either side of the highway at these locations. A wide range of mammal
species have been recorded using underpasses in gullies and drainage lines (AMBS 1997;
AMBS 2001) hence are likely to use bridges and underpasses, where dry passage is provided.
Highway bridges are located over waterway crossings at Boggy Creek, Cow Creek, Deep
Creek, McGraths Creek (two sites), Dalhousie Creek, Kalang Backwater, Kalang River and two
unnamed waterways. Dry passage along banks would provide for east west movement of fauna
under the highway, reducing barrier effects at these locations. Most bridges are located in
cleared floodplains rather than within large vegetated patches.

Much of the northern portion of the Proposal would involve the construction of a new alignment,
mainly through forested areas. The Proposal would result in a new barrier through the
landscape (in addition to the existing Pacific Highway and other roads and clearings) and would
impede native fauna movements in the locality where fauna are unwilling to attempt crossings
or are subject to mortality as a result of vehicle collision. The maintenance of corridor function
and habitat connectivity between the coastal plain and ranges within the study area and locality
is essential to ensure the long-term viability of existing fauna populations.

Movement of terrestrial mammals, such as the Koala and Spotted-tailed Quoll, would be
impacted by construction of the highway, particularly where it deviates from the existing
highway. The OEH NSW Wildlife Atlas indicates Spotted-tailed Quoll records are often
associated with creeklines in the locality. This species is known to use riparian areas for
movement and dispersal, and could make use of crossings under bridges. Koalas occur
throughout the locality, and are likely to attempt to cross the highway. These species may use
combined culverts for crossing the highway, but the presence of floppy-topped fencing
(proposed as a mitigation measure to reduce vehicle strike at key locations) would limit
movement in other areas. As such, the Proposal would create a semi-permeable barrier to
these species, potentially reducing dispersal of species in an east-west direction, and this
reducing genetic flow.
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The Proposal is unlikely to impose a barrier to the movement of the Grey-headed Flying-fox, as
individuals of this species are capable of extended flight and can traverse large gaps in
vegetation. Whilst individuals of this species might forage along the transition between forest
and open areas and hence potentially be susceptible to road strike, most individuals would fly
between the tree canopies on either side of the road and remain at a safe height above the
traffic.

Most bird species would be able to readily traverse the road and generally fly at canopy height,
thereby remaining a safe height above the traffic. This would include threatened woodland
birds, such as the Regent Honeyeater and Swift Parrot, and migratory species. Species such
as the Australasian Bittern are likely to follow riparian areas, and would be more likely to travel
under bridges within the riparian zone.

Frogs are susceptible to road mortality due to their relatively poor mobility. Mortality is often
closely linked to season and results from animal responses to fluctuations in temperature and
rainfall (Bennett 1991). Frog mortality can result from attempted road crossings between
breeding and non-breeding habitats following rain periods. There is the highest potential for
adverse impacts on frog species where the proposed road crosses riparian corridors and low-
lying floodplains.

The only EPBC Act listed threatened frog species likely to be affected by the Proposal, the
Giant Barred Frog, is known to traverse up to 200 metres along creek banks during nocturnal
foraging excursions. Proposed waterway crossings over Giant Barred Frog habitat could,
therefore, present a barrier to frog movement and dispersal, depending on the locations of
permanent structures within the banks of waterways.

Bridges over large waterways are incorporated into the road design and should enable the safe
passage of frogs under the road. To further reduce the potential for adverse impacts on frogs
as a result of habitat fragmentation and barrier effects, combined drainage/fauna movement
culverts, in conjunction with wildlife exclusion fencing, have been incorporated into the Proposal
design. The aim of these measures would be to maintain connectivity between patches of
suitable breeding habitat and facilitate continued frog movements through the area.

Mitigation measures, including the installation of combined fauna underpasses (i.e. culverts
with dry passage for fauna movement) and fauna exclusion fencing are detailed in Section 7.
6.2.2 Indirect Impacts

Indirect impacts on flora and fauna resulting from construction of the Proposal are discussed
below.

Edge Effects

The ‘edge effect’ describes a collection of factors and processes that influence the presence
and abundance of species at a boundary such as natural boundaries (e.g. ecotones) or a
disturbance of some kind (e.g. cleared lands). Edges can occur naturally within ecosystems
and include situations such as the common boundary between two ecological communities or
the boundary between burnt and unburnt vegetation. Biodiversity often adapt to the effects of
an edge, with some species being partially or wholly reliant on edge effects.

Bali (2005) identifies the following main factors and processes that operate at a disturbed edge
of an ecological community:

. Microclimate (e.g. localised changes in temperature, wind, light, humidity).
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. Hydrology (i.e. localised changes in surface and subsurface water flows).

. Altered fire frequency and intensity.

. Invasion by exotic plant and animal species.

. Alteration of soil conditions (e.g. increased sedimentation and nutrient availability).
. Alteration of vegetation structure (e.g. tree death and increased shrub densities).

On average, edge effects have been estimated to occur up to 50 metres from the road edge
(Bali 2005), although much greater distances have been recorded in some road studies
(Forman et al. 2003).

Edge effects are particularly pronounced in patches where a large edge to area ratio exists (i.e.
small vegetation patches with a proportionally large perimeter). Such conditions often result in
the simplification of biodiversity values in favour of generalists or edge specialist species.
These impacts already exist in the smaller more isolated vegetation patches of the study area.
The Proposal is unlikely to have any substantial incremental edge effects on these smaller
isolated patches over and above existing conditions.

The greatest potential for edge effects to indirectly impact native vegetation and habitat
adjacent to the Proposal is in areas where the Proposal traverses through large stands of
vegetation including Newry State Forest. Such impacts are associated with the shifting of edge
effects into vegetation previously unaffected by these impacts. Potential edge effects in these
areas may include:

e Establishment of weeds along boundaries between native vegetation and cleared lands
and potential for weed incursions into adjacent native vegetation.

¢ Modification of habitat attributes, through increased light and noise levels, and changes to
vegetation structure, soil nutrient levels and plant species diversity.

e Changes to fauna assemblages, including alteration of woodland and forest bird
assemblages by edge specialists.

e Increased predation of birds, small mammals, reptiles and frogs by species that use forest
edges for foraging.

e Increased nest predation of small insectivorous birds at forest edges.

e Facilitated dispersal of introduced fauna species, such as the European Red Fox.

Erosion and Sedimentation

Uncontrolled erosion of topsoil from excavated areas and exposed soils and corresponding
deposition into native vegetation or freshwater creeks can cause weed problems and stifle plant
growth. Sedimentation runoff to waterways from exposed soils due to riparian vegetation
clearing and/or earthworks can alter water quality and adversely affect aquatic life.

Acid sulphate soils are likely to occur at Deep Creek, Kalang River, Bellinger River, all SEPP
14 wetlands and other low-lying areas, creeks and wetlands. Disturbance of acid sulphate soils
creates the potential for oxidation of these soils and subsequent generation of acidic run-off.
These areas would need to be managed appropriately during construction. Acidic runoff can
alter water quality and adversely affect aquatic life.
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Weeds

There is the potential for the introduction of weeds where the Proposal traverses intact stands
of native vegetation. Without the use of appropriate weed management protocols, the Proposal
has the potential to facilitate the spread of weeds into cleared areas. Mitigation measures to be
implemented during the construction and operational phases of the Proposal include strategies
for the management and control of noxious and environmental weeds.

Pathogens

Phytophthora is not likely to be a threat to plant communities on the NSW North Coast as cases
of Phytophthora dieback are rarely reported from this region (Benwell 2013). Phytophthora
cinnamomi has been isolated from rainforest in eastern Australian soils where it appears to be
indigenous and the local flora adapted to its presence in the soil. As construction activities have
the potential, however, to introduce Phytophthora via machinery, clothing and in soilffill during
construction of the Proposal, specific management measures would be implemented, taking
into consideration the National Best Practice Guidelines for the management of root rot
Phytophthora cinnamomi (O'Gara et al. 2005).

Myrtle rust, a plant disease cause by the exotic fungus Uredo rangelii affects plants belonging
to the family Myrtaceae including native species such as eucalypts, bottle brush and tea tree.
Myrtle rust spreads rapidly and can lead to the dieback or senescence of leaves of susceptible
plants. Severe infection may cause death of new growth and seedlings, distortion of plant habit,
and sometimes death of the plant. This pathogen is widely distributed along the coast of New
South Wales (DPI 2012). There is a risk of this fungus being introduced on machinery, clothing
and in soilffill during construction of the Proposal.

The infectious disease Chytridiomycosis, caused by the chytrid fungus, is known to affect the
Giant Barred Frog population in NSW (DEH 2006b). Chytrid fungus is a water borne pathogen
and could be spread through water or mud on vehicles, machinery, footwear and other
equipment. There is a risk of this disease being introduced or spread on machinery, clothing
and in soilffill during construction of the Proposal.

Light and Noise

There is likely to be limited, temporary impacts on fauna utilising adjacent areas of habitat
during construction associated with noise, light and other disturbances. Human activities
(including agricultural activities and road traffic) already occur within the locality, however lower
levels of human activity occur within State Forests. The construction of the Proposal would
increase light and noise in the study area, particularly within Newry State Forest and other
forested areas. Light and noise would reduce habitat quality for fauna species that occupy
habitats in close proximity to the construction area and potentially alter foraging behaviours.

Bushfire

Construction of the Proposal poses various bushfire risks. Large tracts of fire prone vegetation
directly adjoin much of the study area. During construction potential ignition sources may
include accidental ignitions (such a cigarettes or campfires), hot works such as welding or
angle grinders on days of elevated fire danger, sparks generated from plant/ vehicle contact
with rock or metal, ignition from the use of explosives, sparks generated from plant/ vehicle
contact with rock or metal with grass and fine fuels within the construction footprint, and ignition
of woodchip heaps. Increases in fire frequency and intensity could result in modification of
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vegetation types, reduce habitat for flora and fauna species, and result in mortality of fauna and
loss of natural heritage and environmental values.

6.3 Operational Impacts

6.3.1 Direct Impacts

Fauna Collisions and Mortality

There is the potential for the Proposal to result in native fauna mortality as a result of collisions
with vehicles during the operational phase. In addition to direct mortality, fauna populations
could also be affected by the selective mortality of certain age classes or sex classes of
species that may be more prone to undertake movements across road ways (e.g. dispersing
males) and in the longer-term this may affect the distribution and demographic characteristics
of the population.

Fauna most at risk are terrestrial species, including threatened species such as Koalas,
Spotted-tailed Quolls, and Giant Barred Frogs. Species would already be susceptible to vehicle
strike from the existing highway and road network. Fauna mortality has the potential to increase
in areas where the highway is being constructed through forested areas.

The risk of vehicle strike and mortality of threatened terrestrial fauna and migratory species
listed under the EPBC Act has been mitigated through a range of measures, particularly fauna
crossing structures, exclusion fencing and the provision of widened medians, which are
described in Section 7.6. In addition, provision of large bridges over rivers would allow for
movement of fauna under the highway in these areas.

6.3.2 Indirect Impacts

Introduction of weeds

Introduction of weeds is likely to increase during operation of the highway. Vehicles moving
through the study area could introduce agricultural and other weeds into surrounding native
vegetation. This is particularly likely where the highway is located within Newry State Forest
and associated forested areas.

Light and noise

Light and noise levels during operation would increase in the northern portion of the Proposal
as a result of vehicles moving along the highway. Noise from vehicles carries long distances,
and could disturb or displace fauna that roost and den in surrounding vegetation. Some fauna
may habituate to new noise levels, but would be less likely to roost or den in close proximity to
the highway due to increased noise and wind from traffic.

6.4 Cumulative Impacts

6.4.1 Regional scale

At the landscape scale, the major potential ecological impacts of increasing road networks are
likely to be the disruption of landscape processes and loss of biodiversity (Forman and
Alexander 1998). An extensive and complex road network is already in existence in the study
area and the Proposal would be a contributor to this network. However, as the Proposal would,
in effect, traverse a landscape which is already dominated by human activities, such as
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farming, logging and urban development, as opposed to a completely forested landscape, the
cumulative impacts on biodiversity could reasonably be expected to have a low detectability.
Notwithstanding this fact, the Proposal would contribute to an increased density of roads versus
remaining habitat in the region.

6.4.2 Cumulative impacts of the Pacific Highway Upgrade Proposal

The ecological impacts of the combined Pacific Highway upgrade projects were detailed in the
Environmental Assessment (SKM 2010) for the WC2U Upgrade Project. The total contribution
of 12 existing highway upgrade projects assessed to vegetation loss equated to approximately
1798 hectares and the removal of approximately 370 hectares of EEC. The loss of about 184
hectares of vegetation as a result of the Proposal represents approximately 10 per cent of the
cumulative vegetation loss.

In the context of the Pacific Highway upgrade, the Proposal would result in additional habitat
loss and fragmentation, particularly in areas where a bypass of the existing Pacific Highway
would occur through Newry State Forest and associated forested areas. The Pacific Highway
Upgrade Program would result in the installation of a potential barrier to east and west fauna
movements along the length of the upgrade. Fauna crossings have been included in the design
of the Pacific Highway Upgrade Program to increase the permeability of the infrastructure to
local species. The area along the east coast through which the Pacific Highway Upgrade
Program runs is subject to settlement with residences and associated infrastructure having
caused significant habitat loss and fragmentation to date. Through the route selection process,
options with significant direct impacts on vegetation were removed or altered to reduce
impacts, as far as possible (RTA, 2010).

6.5 Key Threatening Processes

There are eight KTPs listed under the EPBC Act of relevance to the Proposal. These are
discussed below.

6.5.1 Land clearance

Based on the Proposal footprint, it is expected that approximately 184 hectares of native
vegetation would be cleared. Therefore the Proposal is expected to contribute to this key
threatening process. Mitigation measures are proposed in Section 7 to minimise the impact of
the Proposal on native vegetation.

6.5.2 Infection of amphibians with chytrid fungus resulting in
chytridiomycosis

Chytrid fungus is a water borne pathogen and could be spread through water or mud on
vehicles, machinery, footwear and other equipment. Chytrid invades the skin of frogs causing
skin legions, which can kill them and also make them susceptible to other threats (e.g.
predators, climate change). This highly virulent fungal pathogen of amphibians is capable at the
minimum of causing sporadic deaths in some populations, and 100 per cent mortality in other
populations. Chytrid is known to infect NSW populations of the Giant Barred Frog (DEH 2006b).
The Proposal has the potential to introduce or spread chytrid fungus in the locality.

Mitigation measures are proposed in Section 7 to minimise the risk of introduction or spread of
chytrid fungus to the study area.
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