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10.4.3 Disrupt the breeding cycle, dormancy period and roosting behaviour

The breeding cycle, dormancy period, roosting and foraging behaviour of each species is likely
to be affected by the Proposal, particularly within the proposed inundation area.

The Praposal is likely to disrupt the breeding cycle of mast native species those species, which
rely upon the hahbitat of the proposed inundation area, through the direct removal of breeding
habitat (e.g. hollow trees far birds and microchirapteran bats). Although it is difficult to gauge,
removal of these resources would reduce the number of available breeding resources within the
study area. Furthermore, the Proposal is likely to be undertaken throughout the year during all
seaszons and during the breeding seasons of all species that utilize the study area if
uncontralled clearing were to accur. Itis proposed that clearing accur aver a 3 month period.
This would provide threatened and non-threatened species time to relocate into adjacent
habitats.

The Proposal could disrupt the dormancy periad (e.g. native burrowing frogs) and disrupt the
roosting behaviour of many native fauna (e.g. forest awls) by directly rermoving habitat including
diurnal roosting sites through the study area (e.g. habitat trees, fallen timber).

It is likely that all of these resources would be removed fram the proposed inundation area over
the life of the Proposal. Removal of these sites would reduce the overall availability of
harbourage within the study area.

Foraging behaviour for all species that utilise the resources of the study area, particularly the
proposed works area (e.g. Sooty Owland Koala) would be disrupted. The majority of these
resources would be removed or modified aver the life of the Proposal within the proposed works
area. The overall total foraging area would be removed from the proposed works area and
reduced within the study area.

10.4.4 Impacts on Migration and Dis persal Ahility

The impact upon the migration and dispersal ability of native flora and fauna like most of the
other impacts is species specific. Species, which are less mohile {e.g. reptiles and amphibians),
residents (e.g. some hirds) or species whereby the habitat forms an important component of the
overall habitat area and/or important habitat linkages are those that would most likely be
impacted.

The size and shape of existing vegetation and habitats within the study area would be altered.
Aside from the direct impacts of the inundation area the construction of roads and addition al
infrastructure (e.g. power) is likely to create or exacerbate internalwegetation and habitat
fragmentation and edge effects.

The inundation of the off-river storage would reduce the opportunities for movement of wildlife
along and across Bowra Creek. It is unlikely that a similar riparian ecosysterm would be re-
established below the inundation area asthe environmental flow characteristics of the
inundation area, and the seasonal fluctuation in water levels would not facilitate a similar
riparian ecalogy as pre-inundation.

Connectivity of vegetation immediately surrounding the inundation area and existing links and
connectivity with more extensive vegetation in State Forests and Conservation Areasin the
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wider locality would be maintained. It is also unlikely to impose a significant barrier to more
mobile species such as microbats and forest owls,

10.4.5 Disruption of Pollination Cycle and Seed Dispersion

The dispersal ability, pallination cycle and seed bank of the native flara of the praposed
inundation area would be reduced through the direct removal of vegetation and inundation. The
Proposal would disrupt the recruitment of native plant species within the proposed inundation
area. Furthermare, excessive dust from the proposed activities could patentially disrupt the
pollination cycle and ability of native plantsto regenerate (i.e. germination, revegetation and re-
colanisation of existing plants). Mitigation measures to suppress excessive dust are referred in
=ection 11.1.5

10.4.6 Introduction of Weeds and Feral Pest Species

The Praposal has the potential to create favourable conditions for introduced weed species
within the study area, which could potentially lead to an increase of existing weed populations. It
iz alsa likely that the Proposal could exacerbate existing impacts relating to feral animals. This
may potentially occur where increased grassland habitats at the offriver storage embankment
that may be favourable to Rabbits. Also the areas around the off-river storage that may become
mare apen as seasonal variations dictate the maximum and minimum water levels of the off-
tiver storage this may provide open areas that could make predation of native fauna by Foxes
orferal Dogs easier,

Wweed control measures should primanly focus on preventing the spread of the noxious weed
Giant Parramatta Grass (Sporoboius indicus) and to a lesser extent the environmental weed
Fireweed (Senscio madagascariensig) along private propery access roads, accesstracks
through paddocks and along the pipeline route where surface soils are disturbed in paddocks
through the installation of the pipeline and groundwater bores.

A detailed weed audit (see Appendix D) was undertaken to determine the extent and type of
existing weed infestations across the private and Council owned properties where proposed
warks such as pipeline infrastructure and access roads are likely to be located. The WWeed Audit
would be instrurmental in establishing noxious, environmental and agriculiuralweed control
measures priar to and after the proposed activities, as it provides details an the types of weeds
identified and their location in regards to allocated property numbers and Lot numbers.

The potentially cleared land adjoining the upper limit of the inundation area, aswell as areas
associated with infrastructure such asthe off-river starage embankment, access roads, pipeline
routes and barefields, would potentially provide bare soil and make conditions favourable for
invasive noxious weeds such as Lantana, Small-leaf Privet, Carmphor Laurel and Giant
Parramatta Grass. Where practical the se weeds should be removed from site or controlled by
means of herbicide applications ta help prevent or minimise their re-occurrence.

Fevegetation of this zone would be required as soon as possible after land clearing and
infrastructure activities to reduce soil erosion. It would be important to re-establish groundcover
in the farm of native grasses, so asto provide competition against invasive noxious weeds. This
would also provide some foraging habitat for native fauna.
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The increased perimeter of the inundation area and the large variance between the maximum
fill level of the off-river starage and dry season condition fill level would create conditions
favourable to feral animals, such as Foxes and feral Dogs that may lay in waiting for native
fauna accessing the waters edge through open exposed areas. The greater availability of
permanent water in the area would also favour feral species, such as Foxes and feral Dogs that
rely on water more so then some native species and may begin become permanent residents in
the vegetation surrounding the inundation area. As previously noted, the opportunities created
in the short term far other pest species, notably Gambusia would expand and waould continue to
do so aver the life cycle of the off-river storage. However it must be noted that Gambusia was
not identfied in Bowra Creek and the offriver storage is to be filled with groundwater from the
barefield, thus significantly reducing the likelihood of Gambusia establishing’ migrating in the
storage.

10.4.7 Other impacts

Moise pollution as a result of vehicles, machinery and blasting may deter native fauna from
utilizing the study area and immediate surrounding areas as habitat. The Proposal could affect
the migration and dispersal ability of native fauna particularly in relation to noise and vehicular
movements. The Proposal may result in increased noise pollution which has the potentialto
disrupt the breeding cycle and the foraging and roosting behaviour of some native fauna
species.

10.5 Instream Environm ent and Aquatic Flora and Fauna

10.5.1 Barrier to Aquatic Fauna

The storage embankment would affect fish and turtle passage along Bowra Creek during
periods of high rainfall. The species most affected would be those with migratory ar highly
mahile characteristics. Whilst barriers ta fish and turtle movement can have major impacts on
communities by dividing populations (upstrearm and downstream) and disrupting migration and
life cycle stages, the location of the embankment an an empheralwaterway is unlikely to result
inthese impacts. Given the characteristics of Bowra Creek, the provision of a fish ladder is not
considered necessary.

Itis not envisaged that any additional obstructions would be installed as part of construction
activities thatwould typically limit the passage of native fauna.

The existing obstruction to aguatic fauna where the existing pipeline river crossing is located
along the Mambucca River would be alleviated through the provision of a fish ladder, thus
allowing the migration of aguatic fauna species above and below the existing abstruction.

10.5.2 Impacts of Groundwater E xtraction on the Upper Estuary

Hydrological analyses undertaken by Bishop (200508} found that percentile flow limits wauld
perform badly in protecting plant beds (i.e. no protection would be provided by the 95%ile flows,
and only two months would be protected with the 90%ile flows). The extent of potential impacts
that would occur when extractions continue into the percentile period would be positively related
to the volume of water extracted. Bishop goes on to say that cease to pump limits based on
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monthly 80%ile flows would perform better than those based on monthly 90 and 35%ile flows
and that additional modelling would be required to better understand these impacts.

The environmental flow rules developed subsequent ta Bishop's work were agreed to in-
principle by the then DFl and DIFME.

In recognition of Bishop investigations, it is proposed that 'cease to pump limits' be based on
manthly 95 %ile flows with on-gaing adaptive management monitoring of river levels, flow rates
macrophytes and macroinvertebrates be undertaken during the detailed design phase to ensure
that changes to the downstream riparian and aguatic ecosystemn are minimised, managed and
do notimpact on their current habitat values. Site specific assessment criteria, based on the 95
percentile levels from available historical data, can be used as early warning triggers that there
may be impacts to the riparian vegetation. If statistical trend analysis suggests that there are
upward trends in concentrations of toxicants and stressors, modifications would be made to the
scheme andfor flow rules.

th

The implementation of an Adaptive Management Framewaork has been described in Chapter of
4 and the associated monitoring is provided in Chapter 24 of the EIS. The potential impact of not
having environmental flow rules would be the reduction of aguatic habitats for native flara and
fauna, alterations to temperature regimes, restrictions to fauna migration and subsegquent
disruptions to breeding cycles of both aguatic flara and fauna and increased potential for
tnartality.

10.5.3 Inundation Area Habitat Alteration

The inundation area would provide an extensive aguatic habitat and thereby logically increase
the availability of overall aguatic habitat. This habitat would retain very little of the characteristics
of the existing environment. The primary impact within the inundation area would be the change
in environmental flaw regime fram a high energy, high flow enviranment with high seasaonal
variability in flow and volurme  to a low energy relatively still waterbody with seasonal variability
limited to inundation levels. The alteration of the environmental flows would result in a relatively
rapid (immediately following the construction and finalization of the off-river storage dam
ermbankment) impact on these habitat values. The alteration to existing aguatic habitats within
the inundation area would be irrevocable whilst the off-river starage remains.

10.5.4 Downstream Bowra Creek Environmental Flows

Changes in environmental flows downstream would result from water being farmed from the
inundation area and the natural curtailing of seasanal variability in flow regime s characterigtic of
the current environmental flows. Many of the potential impacts can be ameliorated through
incarporation of & controlled water release programthat has been derived fram an
erviranmmental flow study. This controlled release program may sustain environmental flows at
a level that is commensurate with maintaining habitat quality downstream of the inundation
area. In arder to comply with the Water Management Act by explicitly allowing for the
taintenance of environmental flaws in Mambucca River past the extraction zone, the following
“in-principle” extraction rules have been adopted:
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# Donot pump between dusk to dawn when flow at the gauging station after extraction by
upstream irrigators is between B0OMLA to 120M0LA during January to September and 40mLAd
to 120MLA during October to December;

P Stop pumping to distribution systern to meet existing demands when the flow at the gauging
station reaches the 95%ile flow corresponding to that month;

b Stop pumping to distribution system to meet future growth demands and to fill the off-river
storage (ORS) when the flow at the gauging station reaches the B0%ile flow corresponding
to that month;

P The upstream irrigators and town water supply are allowed to extract up to 0% of the total
daily flow provided other canstraints are satisfied,

b When off-river storage (ORS) is drawn-down to say B0% and the water supply is subject to
leveld and above restrictions, the previous rules are relaxed with purmping to water supply
ceasing at 95%ile flow corresponding to that month; and

b Upstream irrigators are to cease pumping when the previous day's affected flow at the
gauging station reaches the annual 95%ile flow , which is about 10MLA.

10.4.5 Changes in Water Quality

The water guality of the Nambucca River and Bowra Creek are currently largely within
ANIECC/ARMCANZ (2000% Guidelines for Freshwater Aquatic ecosystemn heakth. This has
potential to change in the inundation waters with increased depth due to stratification. Heduced
flows downstrearn have the potential to greatly increase the impacts of nutrient enrichment of
Bowra Creek. Changes in downstream water quality fram an off-river storage typically include
increases in water temperature, nutrient load, turbidity, dissolved gases, and concentration of
heavy metals and minerals (including those that are naturally ocourring). Anincreased
frequency of discharges of water containing toxic algae may affect the fish and aguatic
invertebrate community downstream of the off-river storage.

Cold water pollution may also be an issue for some fauna. While platypuses are well adapted
to cold conditions, they require a greater intake of food to regulate their body termperature in
cold water and low water temperatures may also affect macroinvertebrate productivity.
Furthermore , water ternperature is a reproductive cue for fish with breeding occurring at a
particular temperature orwithin a particular range. bany native fish would naot breed in colder
water.

Low oxygen water from the off-river storage releases can be toxic to benthic macroinvertebrates
on which the platypus feeds. Bishop and Harris (1990) suggested that the raising of the storage
could result in such toxic effects downstream, possibly including fish kills.

The construction of the off-river storage embankment would cause an increase in nutrient loads
within the storage. One of the potential ecological impacts associated with poor water quality
within water bodies is the occurrence of algal blooms (cyanobacteria). This potentially toxic alga
could be released ta Bowra Creek downstream of the off-river starage. The potential causes of
algalblooms relate the following:

p Depth and stratification of the off-river storage;
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P Water clarity;

b Accumulation of nutrients fram both natural sources such as leaf litter and adjoining land
uses such as livestock grazing, and

b Low abundance of macrophytes, which would otherwise compete with the algae for
nutrients.

Potential ecological impacts associated with blue-green algal blooms include toxic poisoning of
aquatic biota such aswaterbirds and fish, and adverse impacts on aguatic vegetation and
macroinvertebrate s,

There is alzo the possibility of an increase in trace metals in the lower levels of the storage and
the possibility of these being transferred downstream. A study undertaken in Tasmania (Munday
gt al 20027, found elevated levels of persistent pesticide residues and PCBs (polychlorinated
biphenyls) in platypi but not at levels, which have produced reproductive ar immune system
depression in ather species. It is known, however, that trace metals can affect the reproductive
success of fish and can bio-accumulate in macroinvertebrate communities.

The implementation of an Adaptive Management Framework has been described in Chapter 4
and the associated manitaring is provided in Chapter 24 of the EIS,

10.5.6 Increased Invasion hy Pest Species

Gambusia has been identified in Bowra Creek and is an immediate and severe threat to aguatic
habitats in the area. This species prefers lakes and slow moving streams thus the inundation
would create conditions conducive to the establishment of populations of Gambusia. However it
must be noted that Gambusia was identified in Bowra Creek and because the storage is to be
filled with groundwater frorm the baorefield and the construction of the off-river storage
embankmentwould occur within the empheral part of Bowra Creek and creating a physical
barrier, the likelihood of Gambusia migrating into and establishing in the starage is significantly
reduced. Appropriate mitigation measures associated with monitoring the potential imp acts of
this species are provided in Section 11.1.7.

10.5.7  Silkation

Increases in =it load and turbidity in Bowra Creek downstream of the off-river storage are likely
to accur as a result of construction work. This could potentially result in a reduced food supply
and loss of large-particle substrates and deep-water habitats for fish, aswell as effects of
suspended solids on native fish. The benthic substrates of Bowra Creek and its tributaries are
largely coarse sand and fine gravel, which are re-suspended during flow events. Sediment
released during construction andfor operation of the off-river storage could result in the filling of
interstitial spaces in the rough substrates (gravel, cobbles and boulders) in which
macroinvertebrate food species are found.

The inundation area would to a large degree prevent the re-suspension of sediments below the
off-river storage embankment under normal seasonal conditions (non-flood events)
consequently having an adwerse impact on the benthic substrates and their dependent
macroinvertebrate communities. The lack of significant flows immediately below the inundation
areawould result in sediments settling out of suspension {or not being suspended at all)
resulting in increased sediment deposition and changes in channel morpholagy. These impacts
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lessen with distance from the off-river storage embankment and may be ameliorated through
controlled releases from the inundation area during low flow periods.

Turbidity can also affect the light availability to macrophytes resulting in reduced productivity
and supply of organic material to the stream food web,

10.5.8 Changes in Downstream Morphology of Riverbed and Banks

The off-river storage would reduce the magnitude and frequency of flood events and a likely
impact af this would be the reduction of channelwidth of Bowra Creek downstream of the
inundation area. This has the potential to provide habitat favourable to invasive flara (Parrots
Feather) and fauna (Gambusia) and would compromise the habitat potential for native aguatic
species as environmental conditions change.

10.5.9 Potential Changes to Habitats in the off -river storage as a Result of Water L evel
Fluctuations
The rize and fall in water level resulting from water extraction can influence the physical nature
of the substrate within the litaral zone of the off-river storage. Faor example, off-river storage
near full storage level may contain a high proportion of rocky substrate orwoody debris, whilst
substrate at a lower level may be predominantly sand or silt. Thus, as water levels fall the
habitat changes from rock to silt, a change that may well result in shifts in species assemblages
as mobile species migrate to areas closer to being their preferred habitat.

10.5.10 Inundation of Riffle Hahitats

Inundation of the headwater of Bowra Creek would result in the loss of shallow riffles and run
zones that occur periodically alang this ephemeral creek. These zones are regions of high
productivity, which are lostwhen a waterbody is impounded. Many types of macroinverebrates
and microscopic organisms are confined to riffles, and these are highly productive areas
praviding a food supply for other components of the aguatic system.

10.5.11 Reduced Flood Events

The flara and fauna populations of the catchment are adapted to annual flood events. The
construction of the off-river starage would not anly alter flows but also reduce the magnitude
and frequency of these flood events. These impacts lessen with distance from the off-river
storage dam embankment as tributaries cantribute to flood events,

10.5.12 Long-term Flow Alteration below Inundation Area

Flow variations are imporant to the lifecycles of resident fish and turtle populations. Flow
variation can result in exposed sand banks becoming available for turtle nesting and alter water
temperature — a key trigger in the promation of harmanal changes far fish prior to breeding. The
area's communities are adapted to the seasonal flows of the catchment and changesto the
existing regime would impact on the abundance and diversity of fauna populations. The
incarporation of & controlled release program fram the off-river starage to maintain
enviranmmental flows would be the key element in mitigating long-term impacts on the river
ervironment below the off-river storage.
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Further details of the environmental flow rules in regards to impacts below the off-river storage
are available in Chapter 4 of the EIS.

10.5.13 Changes in Flooding and Flow Regime D ownstream of the off-river storage

River regulation produces a much more constant flow of water. This constancy has had
ecological impacts such as aiding the spread of non-native fish species. The practice of
capturing water in winter and releasing it in summer has overturned the normal flow pattern in
sauthern regulated rivers. Seasanal patterns in flow and water temperature are key factors
influencing several native fish species to mature and spawn, and are critical for their growth.
Flow and temperature patterns also control the diversity of aguatic invertebrate animals and
other fauna.

This impactwould also result in a change in the distribution of riparian vegetation along the
banks of Bowra Creek below the off-river storage. This change in vegetation community
distribution would accur gradually in response to the new flooding and flow regimes. However,
changes may be partly offset by increased visitation to the off-river storage by fauna species
that prefer off-river storage and lagoon conditions.

Additionally if starage releases are not appropriately controlled and sudden high volume
teleases were to occur bank instahility and erosion along Bowra Creek below the off-river
storage would be likely, especially if the structural characteristics of riparian vegetation were to
change due to changed flow conditions. Manitoring of the transparent operation of the starage
should ensure that this does not occur ar is minimised.

10.5.14 Groundwater Extraction and Potential Inpacts on Riparian Vegetation Structural
Characteristics and B ank Stability

The extraction of groundwater fram the aguifer associated with the borefields have the paotential

in the long-term to reduce flow rates and surface water levels and increase groundwater depths

inthe Mambucca River and South Creek. This may potentially lead to the gradual change in the

structural characteristics of riparian vegetation communities,

Hydrological analyses undertaken by Bishop (200508 found that percentile flow limits would
perform badly in protecting plant beds (i.e. no protection would be provided by the 95%ile flows,
and anly two months would be protected with the 90%ile flows). The extent of potential impacts
thatwould accur when extractions continue into the percentile period would be positively related
to the volume of water extracted. Bishop goes on to say that cease to pump limits based on
rmanthly 80%ile flows would perform better than those based an monthly 90 and 95%ile flows
and that additional modelling would be required to better understand this.

It must be noted that the majority of riparian vegetation is comprised of introduced species such
as Camphor Laurel, Small-leaf Privet and Lantana, which are expected to be tolerant of reduced
flow rates and surface water levels and increased groundwater depths.

Haowever, in light of the finding s fram the Bishop investigations, it is proposed that 'cease to
purmp limits' be based on monthly 95%ile flows with on-going monitoring of river levels and flow
rates to be undertaken as part of an on-going adaptive management framework to ensure that
changes to the downstream riparian and aguatic ecosystemn as a result of the Proposal are
minimised, managed and does not impact on their current habitat values. Site specific
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assessment criteria, based on the 95t percentile levels from available historical data, can be
used as early warning triggers that there may be impacts to the riparian vegetation. If statistical
trend analysis suggests that there are upward trends in concentrations of toxicants and
stressors, modifications would be made to the scheme andfor flow rules.

The implementation of an Adaptive Management Framewaoark has been described in Chapter of
4 and the associated manitaring is pravided in Chapter 24 of the EIS.

10.5.15 Interrelationship between Groundwater, Streamflow and the Aqguatic and
Riparian Environment
There exists the potential for imbalances between the interrelationships between groundwater,
streamflow and the aguatic and riparian environment characteristics, due to the extraction of
groundwater fram the borefield reducing the aguifer and thus altering this interrelationship. The
enviranmental flow rules designed for the extraction of groundwater and the transparent
operation of the off-river storage should maintain the interrelationship/ balance between
groundwater, streamflow and the aquatic and riparian environment to a level close to what is
presently accurring naturally. Therefore potential impacts upon these characteristics are minimal
and are unlikely to have adverse effects upon the existing ecology.

Further details of the environmental flow rules in regards to impacts below the off-river storage
are available in Chapter 4 of the EIS.

10.5.16 Likely Changes and Imp acts on Flora and Fauna adjacent to the Stored
Waterbody
Wwhen the starage is filled with water, the ground surrounding the perimeter of the stored
waterbody would become laidened with incre ased amounts of groundwater. This would
potentially impact upon the floristic characteristics of existing vegetation communities, where
some species may perish and others may begin to appear or dominate. Also the water level of
the inundation area would fluctuate and only those species tolerant of such fluctuations are
likely to persist aver the long-term.

The primary risk associated with increased groundwater would be the potential forweeds ar
natives that may be more talerant of such conditions becoming invasive. This may then
potentially impact on the diversity of flora species where water levels may fluctuate throughout
the seasons and alter the habitat values for native fauna, due to a reduced level of biodiversity,
however the extent of this occurring may only be limited to this thin area around the perimetre of
the off-river storage.

10.5.17 Seasonal Clearing of VYegetation

Ifvegetation were to be cleared during period s of wet weather soll erosion and sedimentation of
watenways is likely. The clearing of vegetation in all areas should be responsive to wet weather
during the wetter months of the year between March and May. During the remainder of the year
erogion and sediment contral measures should alleviate soil erosion and sedimentation of
wiaterways.
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10.5.18 Dispersion Capacity of Local Clays

The clay soils of the inundation area are moderately dispersive and can be appropriately
managed to minimise dispersion through application of gypsum, sediment control measures and
methods of vegetation clearing (leaving tree stumps etc) and potential impacts upan aguatic
flora and fauna downstreamn of the off-river starage embankment. Potential impacts may be
associated with increased suspension of fine sediments in the lower reaches of Bowra Creek
restricting light penetration and reducing water quality that may potentially impact upon the
photo synthesis of aguatic flora and make conditions unfavourable to aguatic fauna.

10.6 Groundwater Dependant Ecosystems

10.6.1 Background

A groundwater dependent ecosystem is an ecosystem where the species composition and
natural ecological processes are determined by groundwater (Department of Land and Yater
Conservation, 2002), and istherefore reliant on groundwater for at least same of its water
requirements. Examples of groundwater dependent ecosystems include wetlands and red gum
forests, some terrestrial wegetation communities, ecosystems in streams fed by groundwater,
limestone cave systems, springs, and hanging valleys and swamps. For such ecosystems,
access to groundwater can be critically important to the maintenance of ecosystem viability and
biodiversity.

Sutace groundwater dependent ecosystems can be considered in two classes. The first class
is reliant on the surface expression of groundwater and includes swamps, wetlands and rivers,
while the second class relies on the availability of groundwater below the surface but within the
rooting depth of the vegetation (Eamus, 2009). The riparian vegetation along Mambucea River,
South Creek and Bowra Creek could be considered as being first class dependant ecosystems.

The dependency upon groundwater of these ecosystems varies, with obligate and facultative
dependent ecosystems recognised. For an obligate groundwater dependent ecosystem,
groundwater forms a critically important water source in the hydrological regime of the
ecosystem. However the term 'ohligate’ does not mean that the ecosystem is totally dependent
upon, ar requiring of, continuous access to groundwater (Howe and Prichard, 2007).

Facultative groundwater dependence refers to an ecosystern where the presence or absence of
groundwater is not crucial to the presence of species within an ecosystemn. Faor facultative
groundwater dependent ecosysterns, other environmental factors such as landscape position,
geology, hydrology, and climate, are of greater importance to the species composition of the
ecosystem.

With respect to obligate and facultative groundwater dependent ecosystems, surface
ecosysterns, such as those ecological communities in the inundation area, generally have
dynamic water requirements with some dependence on surface water and sail water and are
not often totally dependent upon groundwater (Howe and Prichard, 2007). On this basis it can
be inferred that any groundwater dependent ecosystems occurring within the inundation area
woauld only be partially dependent upon groundwater (or facultative groundwater dependent
ecosysterns’) with groundwater supplementing water gained from soil water.

Figure 11 below depicts the facultative groundwater dependant ecosystems of the study area,
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10.6.2 Potential Impacts to Groundwater Dependent Ecosystems

Although it is not possible with the available information to confidently determine the degree of
dependence of the vegetation communities in the inundation area upon groundwater, such that
a relationship between the community and the groundwater can be established, potential
impacts of the Proposal upon vegetation communities (ecosystemns) likely to be at least partially
dependent upon groundwater are inferred from the literature as well as the existing groundwater
erviranment and likely impacts upon groundwater as described in the EIS.

In general, the recognised threats to groundwater dependent ecosystems (Sinclair Knight Merz,
20017 include:

P Groundwater resource development;

P Changesin land use — particularly from native vegetation to agriculture or agriculture or
native vegetation to plantation fore stry;

P Activation of acid sulphate soils in coastal areas by drainage, dredging or groundwater
extraction;

b Dewatering or water resource development associated with mining; and
b Commercial, urban ar recreational developments.

Key potential impacts to groundwater dependant ecosysterns related to these threats include
alteration of the water regime experienced by groundwater dependent ecosystems resulting in
changes in the structure, function and/or composition of the ecosystern (Sinclair Knight Merz,
2001) aswell as the potential for detrimental changes to the groundwater quality to impact upon
the wegetation. It is noted that impacts associated with lowered water tables upon groundwater
dependant ecosystems can take place over an extended time and can lead to decline in growth
recruitrment and enable invasion by exotic species (Eamus, 20039).

The activities (besides clearing) that could have potential impacts upon groundwater dependent
ecosystems include:

b Cutting through areas of higher elevation;

b Construction of embankments over low-lying areas; and

b Potential ricks associated with construction activity including fuel spills.

Impacts associated with these include:;

¥  Groundwater drawdown;

b Groundwater impedance; and

b Groundwater quality impacts, including groundwater acidification or contamination.

Yegetation dieback may be the potential impact upon groundwater dependant ecosystems and
would became apparent over the long-term as the off-river storage is operating and asthe
enviranmmental flow rules are applied.
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The environmental flow rules should alleviate any potential impacts upon groundwater
dependant ecosysterns of the study area in padicular riparian vegetation. Any noticeable
impacts upon groundwater dependant ecosystems in the study area would be reflected in the
operation of the environmental flow rules and changes could be made accordingly.

10.6.3 Groundwater Drawdown

Despite the aperation of flow rules, the extraction of groundwater fram the aquifer associated
with the borefields may over the long-term reduce flow rates and surface water levels and
increase groundwater depths in the Mambucca River and South Creek This may potentially
lead to the gradual change in the floristic characteristics of riparian vegetation communities.
This may then lead to riverbank instability if same riparian species were to begin to die off.

It must be noted that the majority of riparian vegetation is comprised of introduced species such
as Camphor Laurel, Small-leaf Privet and Lantana, which are expected to be tolerant of reduced
flow rates and surface water levels and increased groundwater depths.

Cngoing rmonitoring of river levels and flow rates would be necessary to ensure that changes to
the riparian wvegetation are minimal, manageable and do not impact on their current habitat
values. Thiswould be most important if extraction regirmes are to change.

Excavation within the inundation area could also contribute to localised drawdown through
drainage of groundwater fram within the starage and from the altered recharge regime.
However asthese areas are within the upper part of the catchment where the groundwater is at
depth it is not expected that groundwater dependent ecosysterns would be impacted as a result
of this activity.

Orawdown of the alluvial aguifers may also occur along the floodplain areas as part of the
borefield collection pipeline systern. This could occur as a result of dewatering during trenching
construction. The potential for groundwater drawdown to the degree that the groundwater table
i significantly lowered is considerad to be minor. As such floodplain, wetland, riparian and
aguatic communities are not likely to be impacted. In addition, as these vegetation communities
are unlikely to be solely dependant upon groundwater for their environmentalwater
requirements, any temparary or localised impacts associated with dewatering are not likely to
result in any long term impacts to these communities.

10.6.4 Groundwater Inpedance

Consgtructing hard compacted surfaces across the Bowra Creek could potentially result in
localized impedance to shallow groundwater flow. T his may result in localised higher water table
on the up-gradient side of the embankment, and lower on the ather. With respect to
groundwater dependent ecosystemns, this could increase the availability of water on the side
where flows are impounded, while a reduction of groundwater availability may occur on the side
where groundwater has been impeded. This is anly likely to be a localised effect, and anly likely
to ococur where groundwater flow occurs within a few metres of ground surface, and should be
adequately catered for by typical drainage facilities associated with construction. Again, as the
cammunities are unlikely to be salely dependant upon groundwater far environmental water
requirements, then minimal impact is expected. It is also of note that much of the Bowra Creek
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catchrment has been subject to clearing through forest operations and agriculture and is likely to
have been previously subjected to graundwater changes.

10.6.5 Groundwater Quality Impacts

Fotential impacts associated with groundwater quality could result from activation of saline
waters due to drawdown of groundwater in the floodplain, or from fuel or chemical spills that
could occur during construction.

b In relation to activation of saline waters, it is considered that only minar impacts ta the
groundwater level would result from the Proposal, this is unlikely.

b Localised fuel or chemical spills, while having potential for impacts upon groundwater and
riparian systems, may be mitigated. As such they are considered unlikely to significantly
impact upon groundwater dependent ecosystems.

Chapter 11 Groundwater discusse s the existing groundwater environment in the stady area,
identifies likely impacts as a result of the Proposal, and proposes management measures to
reduce these impacts.

10.7 Key Threatening Processes relevant to Proposal

A threatening process is defined under the FM Act and TSC Act as 'a process that threatens, or
that may threaten, the survival or evalutionary development of & species, population or
ecological community'. Threatening processes that adversely affect threatened species,
populations or ecological communities, or possibly cause others that are not currently
threatened; to become threatened are listed as key threatening processes (KTPs) under the
T=C, FMand EFPBC Acts. KT Ps relevant to the Proposal are discussed in Tahle 28.

The proposed mitigation measures to minimise the potential of exacerbating each of the KTPs
include:

b Weed control in particular Lantana,

¥ Environmental Flow Rules;

b Provision of a protection area;

b Placement of rermoved hollow trees and logs into protection ares;

The pravision of fish passage where applicable.

Table 28 Key Threatening Process es Relevant to Proposal

Key Threatening Relevance to propos al

Process

Invasion of native plant There exists the potential for the spread of Giant Parramatta
communities by exotic Grass (Sporobolus fertilis) along the pipeline route borefields,
perennial grasses upgraded roadsides and the off-river starage embankment. This

species has been already recorded within the study area.
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Invasion, establishment
and spread of Lantana
camara

There exists the potential for the spread of Lantana (Lantans
camats) along the pipeline route, upgraded roadsides, the off-
fiver starage embankment and around the perimeter of the
inundation area. This species has been already recorded within
the study area.

Alteration to the natural
flow regimes of rivers,
streams, flaodplains &
wetlands,

The off-river storage would inundate the upper reaches of
Bowra Creek resulting in that portion of the creek becoming an
artificial lake. Transforming this ephemeral first order stream
inta a stationary water body. The lower reach of Bowra Creek
wiould have reduced flows as a result of the storage's
construction. The groundwater that would be extracted from the
praposed barefields would impact an the flow rates of the
Mambucca River and South Creek,

Clearing of native
veyetation

Approximately B4 .06 ha of native wegetation is to be removed
from within the inundation area, embankment footprint and
upgraded access roads, and 1.49 ha fram the location of
praposed riverbank stabilisation works, A total of 80,71 ha from
within the study area.

Loss of Hollow-bearing
Trees

some hollow bearing trees would be removed from the
proposed works area at specific locations as part of proposed
road upgrade works along Bobo Road to allow access for large
vehicles into the study area. The majority of road upgrade
activities would be occurring in association with tight corners. It
i at these locations where the remowal of hollow bearing trees
is inevitable as part of cut and fill road construction practices.

Removal of dead wood
and dead trees

All dead wood and debris would be removed prior to the
inundation of the starage area.

Installation and aperation
of instream structures and
other mechanisms that
alter natural flow regimes
of rivers and streams

Bowra Creekwould have a substantial permanent instream
structure constructed that would permanently inundate the
upper reach of the creek and would result in permanently
altering the natural flow regimes of the creek,

Degradation of native
riparian vegetation along
PSWY water courses

The riparian vegetation along Bowra Creek, Mambucca River
and South Cree isin poor to moderate condition. All are already
considered degraded in regards to healthy wiable native riparian
vegetation. The upper reach of Bowra Creek waould be
permanently inundated and altered. Some of the riparian
vegetation alang Mambucca River and South Creek isto be
minimally impacted as part of riverbank restoration works and
may benefit the long-term persistence of this vegetation and
thus reducing the impact of this KTF.

Removal of large woody
debris from Mew South
Wyales rivers and streams

Large woody debris would be remoaved prior to inundation of the
starage area. It is not anticipated that any large woody debris
willd be remowed along the Mambucca River or South Creek in
association with proposed pipeline routes.
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10.8 Significance of Potential Impacts

10.8.1 TS5C Act listed Threatened Species and EECs

Section 54 of the EP&A Act lists seven factors that must be taken into account in the
determination of the significance of potential impacts of a Proposal on ‘threatened species,
populations or ecological communities (or their habitats)' listed under the TSC Act. The
Assessment of Significance (AoS) V-part test' is used to determine whether a Proposalis 'likely'
to cause 'a significant effect’ on threatened biota and thus whether a Species Impact Statement
(=13 is required to accompany the DA

The A0S isto be applied to each species, population and ecological community that was
recorded during the survey within the study area oris likely to exist ar utilise hahbitat within the
study area (see Section 7.3).

Flora

The findings of the B-part tests undertaken by Connell Wagner and Biosis in regards to
threatened flara species that may potentially occur in the locality determined that no significant
impacts upon threatened flora were considered likely in regards to the proposed activities.

Mo threatened flara was identified during the current survey, however ¥-part tests have been
undertaken for four thre atened species that could potentially occur based on known distributions
and the habitats present within the study area.

A summary of the potential impacts and proposed miigative measures far relevant threatened
species and the conclusions of the 7-part tests is provided in Table 29, See Appendix C far the
completed A0S, It is unlikely that the proposal would result in 'a significant effect’ on any
threatened flora species in light of the mitigation measures provided in Section 11.1.

Fauna

The findings of the 8-part tests undertaken by Connell Wagner and Biosis in regards to
threatened fauna species that may potentially occur in the locality determined that no significant
impacts upon threatened fauna were considered likely in regards to the proposed activities.

An A0S was completed for the 14 threatened fauna species identified in Table 30, seven of
which were recarded and seven that were considered likely to occur. See Appendix C forthe
completed Ao It is unlikely that the proposal would result in "a significant impact’ on any
threatened fauna species in light of the mitigation measures provided in Section 11,
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Endangered Ecological Communities

As detailed in Section 6.3 the riparian vegetation of the Nambucca River and South Creek is naot
considered to comprise the River-flat Eucalypt Forest on Coastal Floodplains EEC as
determined by the Scientific Committee. However, a precautionary approach has been taken
and an assessment of significance has been prepared with respect to this community (refer to
Appendix C).

A sirnilar riparian community was also recorded atvarious locations on the upper slopes of
Bowra Creek catchment. These areas of vegetation are not considered to constitute 'floodplain’
ecosysterns and hence are not considered to constitute this EEC.

Mo other EECs listed under the TSC or EPBC Acts were recorded in the study area.

10.9 EPBEC Act Matters of National Environm ental Significance

The assessments of significance were carried out in accordance with EPBC Act guidelines,

In January 2007  the Commonwealth and NSW governments signed a Bilateral Agreement
which allows DEVYHA to accredit the assessment regimes under Part 3A, Part 4 and Part & of
the EP&A Act for assessment purposes under the EPBC Act. The Bilateral Agreement applies
only to proposals that the Commonwealth Environment Minister has determined are controlled
actions under the EPBC Act, with the exception of nuclear actions (DaP 2007,

A number of EPBC Act listed threatened species have previously been recorded ar are
predicted to occur in the locality. The NSW Wildlife Atlas (DECC , 2008) also revealed record s of
EPEC Act listed threatened species previously recorded in the locality. EFBC Act listed
threatened species are discussed d in Section 7.3, along with TSC Act listed biota, and
described in detail in Appendix C.

The matters of national environmental significance (NES) listed under the EPBC Act of potential
relevance to the study area are;

b Threatened fauna species (e.g. Spotted-tail Quoll, Giant Barred Frog);
b Threatened flora species (e.g. Minute Orchid, Tylophaora); and
b Migratory species (e.g. Rufous Fantail, Cattle Egret).

Mowoarld heritage properties, national heritage places, Ramsar sites or threatened ecological
cammunities are relevant to the study area. A detailed assessment of the significance of these
impacts on threatened species is provided in Appendix C,

10.9.1 Assessment under EPBC Act Significan ce Guidelines

The assessments of significance were carried out in accordance with EPBC Act guideline s,

In January 2007, the Commonwealth and NEYW governments signed a Bilateral Agreement
which allows DEVWHA to accredit the assessment regimes under Part 3A, Part 4 and Part 5 of
the EP&A Act for assessment purposes under the EPBC Act. The Bilateral Agreement applies
only to proposals that the Commonwealth Environment Minister has determined are controlled
actions under the EPBC Act, with the exception of nuclear actions (DoP 2007
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A number of EFBEC Act listed threatened species have previously been recorded or are
predicted to occur in the locality. The MEWW Wildlife Atlas (DECC, 2008) also revealed recards of
EPBC Act listed threatened species previously recorded in the locality. EFPBC Act listed
threatened species are discussed above, along with TSC Act listed biota, and described in
detail in Appendix A,

The matters of national environmental significance (NES) listed under the EPBC Act of potential
relevance to the study area are:;

P Threatened fauna species (e.g. Spotted-tail Quall, Giant Barred Frog),
b Threatened flora species (e.g. Minute Orchid, Tylophara); and
b Migratory species (e.g. Rufous Fantail, Cattle Egret).

Mo world heritage properties, national heritage places, Ramsar sites or threatened ecological
communities are relevant to the study area.

10.9.2 Potential Impacts on Nationally Listed Threatened Species

Mo threatened flora species listed under the EPBC Act were recorded at the site; howewver ten
threatened species are known or predicted to ocour in the locality. These species are presented
in Appendix A, along with an assessment of their habitat requirements and likelihood of
occurting at the site. The likelihood of ocourrence revealed that three species might possibly
occur in the study area, Leafless Tongue Orchid, Minute Orchid and Tylophora. Targeted
surveys of the inundation area did not locate any individuals of these species, nar any evidence
that impoartant habitat occurs at the site (Biosis, 2005). Therefore the Proposal is unlikely to
have a significant impact on any EPBC Act listed flora species as was determined whilst
undertaking the 7-part tests for each of these species.

Mo threatened fauna species listed under the EPBC Act was recorded at the site during the
current study, Fourteen species have been previously recorded in the locality of which six may
utilise hahitat at the site (refar Appendix C). Based an the results of this and other assessments
four EPBC Act listed fauna species are likely to occur at the site and potentially be affected by
the Proposal:

b Spotted-tail Quall,

b (Siant Barred Frog;

b Southern Barred Frog; and
b Grey-headed Flying-fox

The outcome of the EPBC Act A0S isthat the Proposalis not likely to have a significant impact
on any nationally listed threatened species, which may occur at the site in concurrence with the
proposed management measures listed in Section 11,

10.9.3 Potential Impacts on Migratory Species

The study area provides habitat for a number of EFPBC Act listed migratory bird species
including the Rufous Fantail and Cattle Egret, which were observed during field surveys. Mative
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vegetation and aguatic habitat at the site are likely to be used by a range of terrestrial, wetland
and marine migratory species on a periodic basis.

The habitat to be rermoved i 80.71 ha in total, inclusive of open grasslands and riparian
veyetation associated with access roads and offriver storage embankment infrastructure.
Therefare the habitats to be removed are not considered to consgtitute critical or impartant
hahbitat for any listed species under the migratory bird provisions of the EPBC Act, because the
habitat values of these vegetation communities is considered moderate to poor in relation to
surrounding lands and any migratory species that may potentially use the study area as a
hahbitat resource may only do so on a transient basis.

Further, modification of the habitat through inundation is unlikely to make it unsuitable for
occupation by the majority of migratory species. Migratory waterbirds are likely to occupy the
site during inundation periods, such asthe White-bellied Sea Eagle. The Proposal is also
unlikely to create a barrier to migration, increase the risk of injury or mortality or otherwise
impact an migratary species. Therefare the Proposal is unlikely to impose "a significant effect”
on any of the listed migratory fauna species, which could possibly occur in the study area on
occasion, in particular the Rufous Fantail and Cattle Egret.
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11.  Impact Mitigation and Management

The management of adverse impacts arising from the Praposal has been addressed accarding
to the hierarchy of avoidance; mitigation and offsetting of residual impacts. In order to minimise
impacts a Construction Environmental Management Plan (CEMP) is to be developed for the
Froposal.

To avoid and mitigate impacts on the biodiversity values of the study area arange of impact
mitigation and environmental management measures would be implemented during the
following stages of the Proposal;

b FPriorto the commencement of the Proposal (i.e. pre-construction);
b During the Proposal {i.e. during construction); and
b Afterthe Proposal {i.e. the post-construction/operational phase).

Disturbance and removal of areas of native vegetation and habitat is unavoidable during the
canstruction phase. However, a range of measures would be implemented to prevent further
disturbance and minimise adverse impacts on retained native vegetation and habitat and
resident fauna.

These mitigation measures would be detailed in a Flara and Fauna Management Plan which
would comprise sub-plans of the CEMP as described below.

11.1 Proposed Mitigation Measures

Lpan completion of the above recommendations the following mitigation measures should be
implemented:

b Mitigation measures to be undertaken prior to commencement of Proposal (e.y. pre-
clearance sunieys),

p Mitigation measures to be undertaken during the Froposal (e.q. clearly marking areas to be
cleared); and

b Mitigation measures to be undertaken after the Proposal has been completed (e.g. the
provision of a protection area and environmental manitaring of the study area).

These measures should be implemented to ensure that any unforeseen potential impacts that
thay accur upon any threatened biota that are known to occur or may potentially occur, ar their
habitats that are known to ocour or could potentially occur within the study area. These
measures would also ensure that the impacts upan ather native flora and fauna and the general
erviranmment of the study area would also be minimised.

11.1.1  Mitigation Measures prior to commencement of Proposal

Preparation of Environmental Management Plans

A CEMP and Operational Ervironmental Management Plan (OEMP) should be prepared for the
Froposal and should inchde:
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b An Erosion and Sediment and Control Flan (ESCF) should be developed and implemented
before, during and after the works to protect soils and prevent erosion after rainfall events
and wind erosion, particularly for works along the steeper slopes and where moderately
dispersive soils are identified. Sediment and erosion control structures, which conform with
the relevant guidelines, should be installed in stages as vegetation is cleared and
appropriately installed where major infrastructure isto be located e.g. dam embankment and
access roads;

b Awieed Management Plan (WWMWP) should be developed in the design stage of the off-river
storage and initiated prior to works commencing for implementation before, during and after
the works are completed to prevent the spread of introduced species and declared noxious
plants recorded within the study area. The WP would encompass the areas where
infrastructure isto be upgraded or developed alang the pipeline route, borefield locations,
access road upgrades and the dam embankment. Due to under riverbed boring for the
pipeline being undertaken, it is not envisaged that riparian vegetation along Mambucca River
or South Creek would be adversely impacted. Therefore revegetation and rehabilitation
works for these areas is not considered necessary,

P A Flora and Fauna Management Plan (FFMP) comprising of sub-plans to provide
protocols'management strategie s to minimise adverse impacts an retained native vegetation
and habitat and resident fauna (e.g. pre-clearing and clearing surveys), these are described
in more detail below: and

11.1.2 Protocols to Protect YWegetation prior to Clearing

b Areas of native vegetation that needs to be cleared would be clearly marked on maps and
identified with parawebbing or flagging tape in the field to ensure that clearing does not occur
beyond the area necessary for the Proposal; and

b Locating the construction compounds and materials stockpiles in areas that are currently
cleared or disturbed wherever possible. This would reduce the need to clear additional areas
of natural vegetation.

11.1.3 Protocok to Protect Fauna prior to Clearing

Pre-clearance Sunrey

Itis recommended that a pre-clearance sunvey be conducted prior to the commencement of any
of the proposed activities to identify and flag Koala habitat trees, hollow bearing trees, stags,
rocky outcrops, large hollow logs and hanging bird nests, preferably by a qualified ecologist.

A two staged approach should be used to undertake for the pre-clearance suveys as specified
below.

Stage T- prior to commencement of clearing

Inspection of clearing areas to identify and mark habitat features (large trees with obvious
hollows, rocky outcrops, large logs, hanging bird nests etc.) that would need special attention
during clearing and to identify features suitable for placement into the protection area to
maintain habitat resources (e.q. large rocks and logs).
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Stage 2 — surveys during clearing

b Inspection for Koalas and fallow protocols relating to Koalas if one is found,

b Banging of habitattrees, careful felling and inspection of hollows ance felled (protocols for
this are described below);

p Inspection of hanging hird nests for Golden-tipped bats;

b Adhere to protocals for remaving fauna e.q. bats, tempararily holding and releasing at dusk
to be developed in consultation with DECCW and detailed in fauna management sub-plan of
CEMP,

p Inspection of other habitat features ahead of clearing e.q. rocky outcrops and large hollow
logs for Spotted-tail Cuolls ar ather denning fauna; and

b Make sure that any fauna that is disturbed are encouraged to move into areas of retained
habitat, de aling with injured animals if required in accordance with injured animal protocols.

Hab itat inspection and refocation

Habitat inspection of the clearance zone to identify any logs, rocks or other fauna habitats
considered suitable for relocation into nearby habitat areas. Habitat suitable for relocation
marked with paint to be relocated to protection area. Any felled trees and limbs that were
considered suitable for habitat relocation including limb s with hollows, cracks and fissures and
shedding bark. Other limbs without the se attributes currently may also be used far hahbitat
relocation, as fissures would form in time as these felled limbs decay.

11.1.4 Protocols to Protect Fauna during clearing

A suitably qualified ecalogist must be an site during the remowval of Kaoala habitat trees, hollow
bearing trees, stags, rocky outcrops, large hollow logs, hanging bird nests and other significant
habitat components (as identified in the pre-clearance surveys), to ensure all items are
checked. Anyinjured fauna as a result of the clearing activities must be attended to by a
member of YARES or by a local veterinarian. Protocols relating to certain species are outlined in
the following sections.

Vegetation Clearing Protocok

The vegetation clearing protocols would include:

p Hollow logs, leaf litter and woody debris and large boulders that provide refuge for native
fauna identified during the pre-clearing surveys would be removed during construction would
be redistributed into the protection area. Thiswould minimise the removal of dead wood from
the locality, which has been listed on the TSC Act as a key threatening process;

b “egetation clearing would commence from the dam embankment and work upslope through
the inundation ares;

b Treesshould be felled away from retained vegetation where possible to reduce the incidence
of unnecessary impacts to adjacent vegetation;

p Fallen timber in the form of hallow bearing trees ar stags should be gently lawered during
felling and carefully placed into the edge of adjacent forest that is to be retained, whilst
avoiding access by heavy machinery into this 'no go' area (i.e. area beyond the cleared
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storage perimeter). This practice would ensure that additional habitat is provided or
maintained for any threatened fauna potentially relocating. This should be completed under
supervision by an ecologist or appropriately qualified persan;

P Ensure an experienced ecologist or wildlife handler is present to manage and retrieve any
displaced wildlife during clearing activities. The handling protocols are detailed below for
uninjured and injured fauna,

b Relocating displaced fauna to similar habitat atthe closest available secure location; and

b Exposed surface soil should be stabilised as soon as possible to avoid potential erosion (by
mulching, covering or replanting with native grass species where appropriate).

Fauna monitoring during clearing

Yegetation or other habitat features identified as potentially harbouring fauna would be
manitored by an ecologist during clearing activities.

Removal of Hollow-bearing Habitat Trees and Large Holfow Logs

Faricular attention would be given to those trees with substantial hollows or large hollow logs
identified during the initial pre-clearing site investigation as potential habitat for native fauna.
Adjacent non-habitat trees and other surrounding vegetation would be removed 24 hrs prior to
habitat tree removal providing fauna with an opportunity to exit the tree to minimise the potential
for unnecessary mortality or injury during tree felling activities and stress associated with
handling.

The following steps would be taken before clearing of vegetation surrounding identified habitat
trees and logs:

b Surrounding vegetation would be inspected by an ecologist for the presence of native fauna,
including searches for Koalas;

b Where a Koala is detected a temporary vegetation clearing exclusion zone of a minimum of
30 m radius must be established around it, until the Koala vacates the tree;

b Where other fauna are encountered they would be captured and released into adjoining
secure habitat or gently encouraged to leave the construction area and directed into
adjoining habitat; and

b Where no fauna species are detected clearing of vegetation surrounding habitat trees and
logs can proceed. The clearing activities would be monitored by an ecologist to detect any
fauna observed to be at risk.

The following protocols would be implemented far the removal of identified hollow-bearing trees
and hollow logs:

b Hollow-bearing trees or trees thought to harbour fauna would be felled, and large hollow logs
removed, under the supervision of two wildlife specialists. These specialists would have
appropriate permits and animal-handling equipment. The local veterinatian would also be
contacted and informed of the impending clearing activities;

p Priorto felling ar removal, clearing machinery would be used to gently shake or 'bang’ the
habitat tree or log for a period of 2-3 minutes (dependant on tree health and structural
integrity) to encourage any resident fauna to vacate hollows. Sticks, poles or other similar
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hand-held objects would also be used to hit the trunk of the tree or log atvarious points, to
encourage animals to vacate the treeflog. The tree orlog would be observed for at least b
minutes priar to completing the next action; and

b After the observation period, each tree would be felled at the base. Once it has been
deemed safe to inspect each tree by the excavator operator, hollows in felled trees would be
inspected far fauna that may be present (uninjured, injured or deceased).

fnspection of Rocky Outcrops

Rocky outcrops identified during the pre-clearing surveys would be inspected prior to clearing
by a wildlife specialist far the presence of sheltering fauna. Any fauna detected would be
captured and released in adjoining areas of suitable habitat or encouraged to vacate the
construction area and directed into adjoining habitats.

Uninjured captured individuak
Uninjured captured individuals would either be:
b Released immediately into adjoining retained habitat outside of the Construction Area,

particularly for diurnal species (e.g. <150 m away); or

P Temporarnly retained in captivity untl dusk, then released at the nearest suitable location
away fraom the area being cleared (e.g. <150 m away), particularly for nocturnal species.

fnjured and deceased individuak
Ifinjured or deceased animals are found, then the local veterinarian or WIRES representative

should contacted.

Stockpiling of hollow logs and branches and rocks

Hollow-bearing branches, logs, tree trunks and large rocks identified during the pre-clearing
surveyswould be stackpiled for placement in the protection area,

11.1.5 Mitigation Measures during construction of the Proposal

b Anyinfrastructure and machinery required for the proposed activities should be positioned to
avoid retained native vegetation (e.qg. adjacent vegetation outside designated clearing
areas)

P "Moxious and environmental weeds should be controlled through a WhP included in the
CEMP;

b Drainage and runoff should be controlled in such away as that no foreign substrates or
materials leave the site;

P Exposed surface =oil should be stabilised as soon as possible to avoid potential erosion (by
mulching, covering or replanting with native species);

b Excessive dust should be suppressed via watering dust generating soil or stock piles; and

P "The avoidance of soil disturbance in or near remnants, such as ripping planting lines and
road grading.

* - Mitigation measures to be also undertaken after the proposed works are complete.
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11.1.6 Timing of Clearing

The colder months of the year represent a time when fauna may be in torpor, less active and
less willing to relocate.

In general, for all species, and particularly hollow dependent species, they are generally less
likely to survive if you move them in winter because same are in torpor and for others it may be
mare difficult to find foraging resources and new territory or roosting habitat.

Key times to avoid where possible would be breeding times for Owls, however the only large
hallow bearing trees or stags are located along Bobo Road and protocaols have been provided to
reduce the possibility of any potential impacts upon these trees that would be marked during the
pre-clearance survey.

The Bentwing-bats breed in caves or similar areas so clearing is unlikely to significantly impact
their breeding colonies. Additionally protocols have been provided to reduce the possibility of
any potential impacts upon any Bentwing-bats that may be roosting in stags or hollow bearing
trees that would be marked during the pre-clearance survey.

The mitigation measures and protocols prescribed above should reduce the potential impact

upon any of the threatened fauna species that have been recarded ar are considered likely to
occur, aswell as any non-threatened fauna species that may be present when clearing takes
place.

Table 31 depicts the seasonal flowering or breeding periods of the threatened flora and fauna

species recorded or considered likely to occur in the study area.

Tahle 31 Flowering or Breeding Periods of Threatened Species Occurring or likely to Ocour in
the Study Area

Seasonal F lowering or Breeding Perods

Jan Feh Mar Apr May Jun Jul Aug Sep Ot Hov Dec

Barking Owd

M asked Ol

Sooty Ol

Paorverful Crnd

Glogsy Black Cockatoo

Wiarmpoo Fruit-dove

Kaoala

Golden-tipped Bat

Little Bentwing-bat

Eastern Bentwing bat

Spotted-tail Guoll
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Seasonal F lowering or Breeding Perods

Grey-headed Flying-fox

Southern Barred Frog

Giant Barred Frog

Fusty Plum

Tylophora

Minugte Crehid

Leafless Tangue Orchid

* Indicates unknowr flowering period of species

Green indicates the flowering! breeding periods for the threatened flora and fauna species occurring ar
likely to occur inthe study area.

11.1.7 Mitigation Measures Post Proposal Construction

The amelioration measures to be undertaken after the Proposal include:

b Exposed surface soil should be stabilised progressively as soon as possible to avoid
potential erasion (by mulching, covering or replanting with native grass species); and

P The transparently operated storage as specified in the Water Cluality Report compaonent of
the EIS should be implermented through a spillvay systerm and controlled release of water to
ensure ecological processes are sustained and that adeguate flows to maintain habitat for
aguatic biota is provided along Bowra Creek;

b Initial detailed monitoring assessments of the transparently operated starage should be
conducted for the downstream sections of Bowra Creek below the inundation area. These
assessments would serve as a benchmark for determining the lang-term effectiveness of the
transparent release of water from the off-river starage to sustain the enviranmental flow
below the inundation area;

P Monitor aguatic weeds, particularly Parrots Feather Myriophylum aguaticurn, and develop a
removal management plan to ensure the ongoing control of aguatic weed species that may
be introduced by waterbirds ar humans; and

b Monitor for Gambusia and develop a removal management plan if the species if identifie d.

11.1.8 Provision of Protection Area

There is the potential for direct and indirect impacts on biodiversity values as a conseguence of
the Proposal YWhile many of these impacts can be adequately mitigated or managed, there are
impacts associated with certain aspects of the Proposalwhere measures to avoid and mitigate
are not possible. These impacts are called residual impacts. The primary residual impact
associated with the Froposal would be the loss of native vegetation in the inundation area,
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including known and potential habitat for threatened flora and fauna species listed under the

TSC and EPBC Acts.

To address the residual impacts of the Proposal, MSC have nominated a potential protection
area that would be conserved in perpetuity and contribute to the long term conservation of
biodiversity in the locality. The proposed protection area has been devised in cooperation with
the existing landowner (Forests NSW) and comprises 122 .58 ha of native vegetation above and
surrounding the proposed inundation area where current logging activities would cease. It
contains vegetation communities representative of those that are to be removed fram the
inundation area and provides for an offset ratio of approximately 1.858 ;1 as detailed in Table

32.

The praotection area is designed to account for any potential direct, indirect or residual impacts
upon threatened species that may be associated with the Proposal that may not be adequately
controlled through the proposed mitigation measures. The proposed protection area aims to
offset the vegetation to be removed, as a whole, and is not able to offset each vegetation
cammunity at the same ratio that the whole protection area does. To achieve such outcame,
corresponding vegetation communities of the right size to accommodate the same ratio would

need to be identified further a field and purchased by MZSC. This could be considered
impractical, expensive and difficult to manage.

The pratection area has not been designed to offset each vegetation community to be remaved
atthe same ratio asisto be retained {i.e. 1:1). The emphasisis on the long-term protection of
habitat for threatened and non-threatened species and the rermoval of the vegetation clearing

KTF, associated with logging practices, from the vegetation to be retained. This is not

considered to be significant regards to the vegetation communities identified being anly able to

support certain threatened or non-threatened species.

The structurally modified state of each vegetation community to be cleared is unlikely to be
considered species specific hahitat. The species recorded ar considered likely to occur or may
possibly occur in the vegetation to be cleared are considered likely to breed, forage and/ar roost
in all of the vegetation communities identified. This then applies to the vegetation communities

associated with the proposed protection area.

Table32  Protection Area invcluding Retained Vegetation

Total area
{ha) to he
retained as
protection
area

N ative vegetation
communities to he retained in
land acquired from DI&I

Hative vegetation

communities to he cleared
in the inundation area

¥ Foothills Grey Gum—Broad
Leaved Mahogany;

¥  Morthern Wet Tallowswood —

¥ Foothills Grey Gum— Broad
Leaved Mahogarny;

¥ Morthern Wet Tallowswood —

Total
area (ha)
to he
cleared

Blue Gurr; Blue Gurm, 123 58 E5.05
¥ et Bloodwood — Tallowsood | & WWet Bloodwood — T allowssood
Temperate Rainforest); (Temperate Rainforest);
¥ ‘WetFlooded Gum— ¥ WetFlooded Gum—
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Total area

Native vegetation M ative vegetation tha) to he ; T.ut-all
iy o . . : area [ha)
communities to be cleared communities to he retained in retained as t0 he
in the inundation area land acquired from DI&I protection
cleared
area
Tallovwwood: and Tallpwwood, and
¥ Hardwood Plantation. ¥  Hardwood Plantation.
RATIO of Cleared VYegetation to Retained Yegetation 1.88:1

Mote: all figures determined through G1S analysis based upon overstorey vegetation cover.

The praotection areais at a ratio of approximately 1.88 . 1 as detailed in Table 32. In the
protection area, fallen limbs, leaf litter and dead trees should be retained insitu for hahbitat
puUrposes.

Firebreaks must be located outside the protection area area wherever possible or along existing
fire trails within the inundation area, as shown in Figure 12, The way in which fuel loads are to
be managed in the protection area is dependant on the use and approval of fuel reduction.
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12. Conclusion

The main abjectives of this assessment were to review, verify and supplement previous relevant
studies; survey, identify and report on existing agquatic and terrestrial flora and fauna
communities; provide a qualitative summary of the environmental values of the study ares;
assessment to identify the extent of potential impact to flora and fauna values; and provide
management advice and tools to mitigate these impacts.

12.1 Key findings

The proposed inundation area is comprised of structurally modified native vegetation and
hardwood plantations that have undergone significant past disturbances associated with logging
activities, Subseguent weed invasion has been instrumental in modifying the structure of this
vegetation resulting in reduced habitat values far thre atened flora and fauna.

Mumerous exatic plant specieswere observed during field surveys Several noxious weeds
were recorded in warying populations (Camphor Laurel, Lantana, Small-leaf Privet, Broad-leaf
Privet, YWeeping Willow , Giant Parramatta Grass, Crofton Weed and Mistflower). Feral dogs
were recorded aswell as Hares.

Fourteen species of fauna listed under the TSC, FM and/ or EPEC Acts were confirmed as
occurring within the study area. The fauna of canservation significance includes six mammal
species (koala, Spotted-tail Quoll, Grey-headed Flying-fox, Eastern Bentwing-bat, Gaolden-
tipped Bat and Little Bentwing-bat), eight bird species (Masked Owl, Barking Owl, Sooty Owl,
Powerful Chwl, Glossy Black Cockatoo and Wompoo Fruit-dove), including two migratory birds
(Rufous Fantail and Cattle Egret). The 7-part tests concluded that no significant impact is likely
on these species as a result of the Proposal. Therefore a Species Impact Statement is not
deemed necessary. Mo significant impacts are considered likely on the threatened species or
migratary birds listed under the EFPBC Act and therefare no referral to the Commonwealth
Minister in relation to the EFBC Act is necessary.

Three threatened flora species listed under the TSC or EFBC Actswere considered likely to
occur in the study area including Minute Orchid, Leafless Tangue Orchid, Rusty Plum and
Tylophora,

Mo threatened aguatic fauna or EECswere recarded or assessed as lkely to occur within the
study area. Therefare no assessments of significance were undertaken for these entities.

The 7-part Tests concluded that no significant impact is likely on these species as a result of the
proposed action. Therefare no Species Impact Statements are deemed necessary. Mo referral
to the Commanwealth Minister in relation ta the EFBEC Actis necessary.

The key impacts associated with the Proposal include habitat loss, sedimentation and weed
invasion. In order to minimise these key impacts it has been recommended that an
Environmental Management Plan be developed for the Proposal. This plan would include the
management of all proposed mitigation measures as outlined in this report.
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12.2 Concluding Statem ent

This YWorking Paper addresses the terrestrial and aguatic ecology impacts associated with the
construction of an off-river starage at Bowravile, NSV (the Proposal) and has been prepared
a5 a technical document to suppoart the Environmental Assessment. The abjective of the
Warking Paper isto provide an ecological assessment of the impact of the Proposal pursuant to
Part 5 of the Environmental Flanning and Assessment Act 1979 (EP&A Act). The warking paper
alzo provides an assessment of the significance of impacts on 'Matters of National
Environmental Significance’ pursuant to the Environment Protection and Biodiversity

Consery ation Act 19959 (EPBC Act). As a result of this assessment, particular areas where
tnitigation may be required have been identified and ameliorative measures have bheen
proposed so asto minimise the impacts of the Proposal,

There is the potential for a number of direct and indirect impacts to occur an biodiversity values
a5 a consequence of the Proposal. While many of these impacts have been adequately
minimised or managed, there are some impacts that cannot be adequately mitigated. To
address these residual impacts of the Proposal, the NSC has prepared a biodiversity offset
strategy. This strategy would complement the specific mitigation measures incorporated into the
Froposal and which would be implemented during the construction and operational phases to
further mitigate residual impacts and contribute to the maintenance and impravement of local
and regional biodiversity values.

An assessment of the potential significance of impacts on threatened species has been
prepared in accordance with section 54 of the EPA Act. The significance assessments have
concluded that there is unlikely to be a significant impact on threatened species pravided that
proposed mitigation and management measures are developed and implemented.

The Proposalis unlikely to have a significant impact on any other threatened or migratory
species listed under the EPBC Act, provided that adequate mitigation and management
measures are developed and implermented in consultation with the relevant authoritie s,
Provided such measures are implemented , the Proposal is unlikely to constitute a controlled
action as defined under the EPBC Act.
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Appendix B
Flora and Fauna Species Lists

221332819 Bowraville OFf-River 5torage and bs=sociated Wiork =
Aquatic and Terrestrial Flora and Fauna Assessment



Flora Species Recorded in the Study Area

Common Hame Scientific Hame Family

Ferns

Commaon Maidenhair Adianturm asthiopicum Adiantacese iy BIO, GHD

Fough Maidenhair Adiznturm hispidulurm Adiantaceae Wy BIO, GHD
var. hispicuiam

Gristle Fern Blechnur cartilagineur  Blechnaceae iy BIO, GHD

Prickly Rasp Fern Doodia aspera Blechnaceae Cvy, BIC

Rough Treefern Cyathes australis Cyatheaceae cw BIO, GHD

Bracken Preridiurn esculenturn Dennstaedtiaceas cWy BIO, GHD

Commaon Ground Fern Calochizensa dubla Dicksoniaceae WY

shiny Shield Fern Ladreopais acuminata Dryopteridaceas Wy

Urmbrella Fern Stichers flabeliztus Gleicheniaceas cw GHD
var. flabellatus

Screw Fern Lindsaea neats Lindsaeaceae iy SHD

Elkhorn Piatyoeruem bifurcaturn Polypodiaceas Wy, BIO, GHD

Rock Felt Fern Firrosia rupesths Folypodiaceae W

Jungle Brake Ftens umbross Pteridaceas Wy

Burrawang Lepidozamia Lamiaceae cw BIO, GHD
peroffshyana

Monocotyledons

oettler's Flax Gymnhostachys anceps  Araceae cw GHD

Bangalow Palm Archontop hoenix Arecaceas iy BIO, GHD
cunninghariana

Walking- stick Palm Linospadi Arecacese Wy BIO, GHD
monostachlya

Marrow-leaved Palm Lily  Cordyline skricta Asteliaceas Wy BIO, GHD

Aneilema Aneilerna aocuminatum Cammelinaceae WY

Mative Wandering Jew Commeltng cyahes Commelinaceae cw BIO, GHD

Bowraville OffRiver Storage and Aesociated Works
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“Wandering Jew Tradescantia albflora Commelinaceas EHD

Tall Sedge Carex aporessa Cyperaceag Ccvy, GHD

Cyperus Cypers filipes Cyperaceas WY

Cyperus Cyperys sop. Cyperaceas cW BIO

Cyperus Cyperus tetraphylius Cyperaceae WY

Gahnia Sahnia aspeta Cyperaceas CWY GHD

Red-fruit Saw-sedge Sahnia seberiana Cyperaceas Cwy, GHD

Matiwe Yam Dinscores trahsverss Diogcoreaceas iy BIO, GHD

Juncus Juncus spo. Juncaceae Wy BIO, GHD

Spiny-headed Mat-rush Lomandra longifolia Lomandraceas oy BIO, GHD

Wombat Berry Eustrephus latifolius Lomandraceae Wy BIO, GHD

scrambling Lily Gelftohoplasium Lomandraceas oy BIO, GHD
CYRIOSI

Snake Orchid Cymbidivm suave Orchidaceas CWy BIO

lronbark Orchid Dendrobivm aermulim Orchidaceas WY

Faroo Lily Dianella casrulea var, Phormiace ae iy BIO
caerulea

“Whisky Grass Andropagon wirginicus Foaceae Cvy, BIC, GHD

*Broad-leaved Carpet Axonopus compressis  Poaceae oy BIO, GHD

Grass

Tufted Hedgehog Grass Ech."no_pogon Foaceae Cvy, BIC, GHD
caesp.'.msus War.
Caesnitos s

Wiry Panic Entolasia stricta Poacese cwy BIO, GHD

*Fanic veldtgrass Erhatla erecta Foaceae BlO

Blady Grass Im;:!erata cylindrica var.  Poaceae Wy BIO, GHD
mafor

Blown Grass Lachnagrosts filforris Poaceae GHD

*Perranial Ryegrass Lolivm perenne Foaceae BID, GHD

Oplistmenus Oplismenus imbecillis Foaceae cw BIO, GHD

*Paspalum Faspalum dilatatum Foaceae cWy BIO, GHD

*kikuyu Grass Peannisetim Poaceas cwy BIO, GHD
clandestinum

Kangaroo Grass Themeda australis Poaceae iy BIO, GHD

an4133anE19
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spreading Rope-Hush Ernpodisia minla Restionaceae BIO, GHD
Wwhite Supplejack Ripogonum atbum Ripogonaceae Ccvy, GHD
Frickly Supplejack Ripogonum discolor Ripogonaceae cW GHD
Harry Supplejack Ripogonum elseyanurm  Ripogonaceae WY
amall Supplejack Ripogonum Ripogonaceae WY
fawcettianum
Darsaparilla Srllax gustralis Smilacaceae iy BIO, GHD
owe et Sarsaparilla Srmilax gilrcin by dia amilacaceas Cvy, BIC, GHD
Matwe Ginger Aloinia caerulea Zingiberaceas oy BIO, GHD
Dicotyledons
Pastel Flower Pseuderanthermurm Acanthaceae Cyw BIO
varia bile
*American Pennywart Hydracolyle bonarensis  Apiaceae Ccvy, GHD
*Moth Wine Aranjla sericifera Apocynaceas GHD
Common Silkpod Farsonsiz stramines Apocynaceae BID, GHD
Elderberry Panax Polyscias sambucifoliz  Araliaceae G, BIO, GHD
*Crofton Weed Ageratng adenophora Asteraceas cWyY GHD
*hlistflowear Ageratina npana Asteraceas Wy
*Cobbler's Pegs Bidens pilosa Asteraceas oy BIO, GHD
Cassinia Casania sop. Asteracese Wy BIO, GHD
*Spear Thistle Clrsiven wilgare Asteraceas oy BIO, GHD
*Tall Fleabane Conyza albida Asteraceae cWy BIO, GHD
Star Codweed Euchiton involucrats Asteraceas BIO, GHD
Mative husk Cllearia argophilia Asteraceae Wy
oticky Daisy Bush Oleatiz elliptica Asteraceas WY
YWhite Dogwood CDzotharmnu s Asteraceas iy BIO, GHD
dicsmifolius
*Stinking Hoger Tagetes minuta Asteraceas Cwy, GHD
*Dandelion Taraxacurm officingle Asteraceas BlO, GHD

Bowraville OffRiver Storage and Aesociated Works
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Pandores Fandores pandorana Bignoniaceae Wy BIO, GHD
s, pandorana
Koda Ehretla acurminata var. Boraginaceae CY
acuminata
*Japanese Honeysuckle  Lonicera japonica Caprifolaceas HD
Forest Starwort Stellaria flacclda Caryophyllaceae WY
Black Sheoak Allocasuaring ioralis Casuarinacesae Wy BIO, GHD
Forest Oak Allocasuarng formioss Casuarinaceas iy BIO, GHD
River Oak Casuaring Casuarinaceas GHD
cunninghamizna subsp.
cunninghamiana
Celastrus Celastius subspicata Celastraceae WY
Marrowe-le aved Waytenus silvestris Celastrace ae iy SHD
COrangebark
Berry Saltbush Elnadia hastata Chenopodiaceae BIO
Kidney Weed Dichondra repens Convolvulaceae cW BIO
Black WWattle Callicorms serratifoliz Cunoniaceae Wy BIO, GHD
Coachwood Ceratopetalum Cunoniace ae iy BIO, GHD
apetalum
Twining Guinea Flower Hibberiz dentata Dilleniaceas Cywy GHD
Climbing Guinea Flawer Hibbariz scandens Dilleniaceaa cwy BIO, GHD
Blueberry Ash Elaeocarpus reticwlatus  Elaeocarpaceae CVyY BIO, GHD
Lance Beard-heath Leucopogon Epacridaceae WY
fanceolatus var.
fanceolatls
Tree Heath Trochocatpa lauring Epacridaceae oy BIO, GHD
Featherwood Falrosma cunningharmy Escalloniaceas Wy
Brush Bloodwood Baloghia Inophislla Eupharbiaceas cw BIO, GHD
Coffee Bush Breyniz chiongfolia Euphorbiaceae Cvy, BIC, GHD
Brittlewood Claoxirlon australe Eupharbiaceas WY
Cheese Tree Shochidion ferdinandl Euphaorbiaceas iy BIO, GHD
var. ferdinand
Red Kamala Matiotus philippensis Euphorbiaceas Wy
Bolwarra Eupomatia lawring Eupomatiaceas cW BIO
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Twining Glycine Shecine clandesting Fabaceae WY
(Fabiodeae)
False Sarsaparilla Hardenbergia violacea  Fabaceae CW, BIO
(Fabiodeae)
Prickly Shaggy Pea Faodalobive iicialium Fabaceae Cvy, BIC
fsyn. Ohadobivem (Fabiodeag)
hcifolium)
Pultenaes Pultenaea wiloss Fabaceas Wy
(Fabiodeae)
"WWhite Clower Trifalivm repens Fabaceae BIO, GHD
(Fabiodeae)
Two-veined Hickory Acadiz binanhata Fabaceae cwy BIO, GHD
(Mimosoideas)
Green Yattle Acacla irrorata Fabaceae iy BIO, GHD
(Mirmosoideag)
Maiden's Wattle Acacia maida i Fabaceae CWy, BIO, GHD
(Mimosoideas)
Blackwood Acacia melanoxyion Fabaceae CW, BIO, GHD
(Mimosoideag)
Germander Raspwort Gonocaus teucrioides  Haloragaceae Y
*Parrats Feather Mriop b lium aquaticum Haloragaceae HD
Cockspur Flower Flectranthus parvifiorns Lamiaceae o BIO
*Camphar Laurel Clnna kol Lauraceae Wy BIO, GHD
camphara
Jackwood Cnpptocarya Lauraceae cw BIO, GHD
glalcescens
Forest maple Crptocarya Hoida Lauraceae WY
Endiandra Endiandra rmueller asp. Lauraceae Cyy BIO
e ller!
Hard Corkwood Endiandra siebari Lauraceae iy SHD
Wihite Bolly Gum Neolitses dealbata Lauraceae Cywy GHD
Toothed Lobelia Lokela dentata Lobeliaceae Cyy GHD
Wik ite ro ot Fratia purpurascens Lobeliaceae Wy BIO, GHD
Mative Rosella Hikiscus heterophilius  Malvaceae CW, BIO, GHD

s, heterophiiius

Bowraville OffRiver Storage and Aesociated Works
Aquatic and Terrestrial Flora and Fauna Assessment

2413302814



*Paddy's Lucerne Sida rhombifalia Malvaceas Wy BIO, GHD
Synoum Shrnoyim glanduyiosum Meliaceas Cvy, BIC
s50. glanduiosum
snake Yine Stephania japonica var. Menispermaceae oW BIO, GHD
discolior
Anchar Yine Falmena scandens Monimiaceae EHD
Weiny Wilkiea Wilkiea huegeliana Monimiaceae Wy BIO, GHD
Creek Sandpaper Fig Ficus coronata Maoraceae oy BIO, GHD
strangling Fig Ficus watkinsiana horaceae GHD
Brush Muttornwood Rapanhea howithizna Myrsinaceae cw GHD
hduttonweo od Rapanea varabills hyrsinaceae Wy
Lilly Filly Acrnens srthil Myrtaceae cw BIO, GHD
Roze Myrtle Archirhodormyrtus hlyrtace ae Wy
beachion
Fython Tree Austrorrins bidhwouldii - Myrtaceae iy
Grey Myrtle Backhowsia myrtifolia Myrtaceae CVyY BIO, GHD
Fink Bloodwood Congmbia intermedia hlyrtace ae Wy BIO, GHD
White Mahogany Eucalyptus acmenoides  Myraceae CW, BIO, GHD
Thick-leaved Mahogany  Eucalyptus camesa hlyrtace ae Cwy, BIC, GHD
Ounn's White Gum Eucalsptus dunnil Myrtaceae cw GHD
Flooded Gum Eucalyptus grandis hlyrtace ae Cvy, BIC, GHD
Tallowwood Eucalsptus microcorys  Myraceae cw BIO, GHD
Blackbutt Eucalptus pilulans hlyrtace ae BID, GRHD
amall-fruited Grey Gum Eucalsptus proprngua Myrtaceae oW BIO, GHD
Sydney Blue Gurn Eucalyptus saligha Myrtaceae CVyY BIO, GHD
Grey lranbark Eucalsptus siderophiola Myrtaceae oW BIO, GHD
Forest Red Gum Eucalptus tereticornis Myraceae cvy BID, GHD
Leptospermum Leptospermum hlyrtace ae Cvy, BIC, GHD
polagalifalivm ssn,
polagalifalivm
Brush Box Lophostermon confertuas Myraceae cw BIO, GHD
scrub Turpentine Rhodamnla rubescens hlyrtace ae Wy BIO, GHD
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Syhcatrpia Siencatnla glormulifera Myrtaceae cw BIO, GHD
s50. gormulfers
Wiater Gum Triganiopsis lauring Myrtaceae GHD
Weeping Lilly Pilly Waterhousea florbunda  Myraceae GHD
*Srmall-Le af Privet Ligustrirm sinehae Oleaceae iy BIO, GHD
*Large-Leaf Privet Ligustrum lucidum Oleaceas HD
Large Mock-olive Motelae a longifolia Oleaceae iy BIO, GHD
“eined Mock-olive Motelze s venoss Oleaceae WY
White Passionflower Fassifiors subpeltats Passifloraceae iy BIO, GHD
*Inkweed Fhytolacca octandra Phytolaccaceaes cvy, GHD
Common Apply-berry Billardiera scandens Pittosporaceas oW BIO
var. scahdens
Crange Tharn Fittasporum rultiflorurn Pittosporaceae Cvy, BIC, GHD
YWater Pepper Fersicaria hydropipet Folygonaceae BIO
Crinkle Bush Lomatiz silaifolia Froteaceae WY
Fersoonia Fersoonia sop. Proteaceas CWY
Fersoonia Fersoonia media. Froteaceas EHD
Yellow Ash Emmenospanma Fhamnaceae Wy
alphitonioide s
Frivet Parmaderris Fomaderia hqustiing Rhamnaceae W
s50. ligustring
FPomaderris Fomaderris sop. Fhamnaceae BID, GHD
Malucca Haspherry Rubus moluccahus Hosaceae oW BIO
Green-Leaved Bramble Rubus nebulosus Fosaceae EHD
Mative Raspberry Rubus parvifolius Hosaceae BIO, GHD
Rubus Rubus spp, Hosaceae WY
Coast Canthium Canthivm coprosmoides  Rubiaceas Wy
Morinda Morinda jasrminoides Rubiaceae GHD
Hairy Psychotria Faychotria loniceraides  Rubiaceaes Wy
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Hairy-leaved Doughwood  Melicope micrococcs Rutaceae CW GHD
fagn Euodia
rlcrococeal
Big Y¥ellow YWood Sarcormelicope Rutaceae CWY GHD
sitmplicifollz ssp.
sitmplicifolia
sandfly Lieria Ziaria smithil Futaceae Wy
“Weeping Willow Salx babylonica Salicaceae GHD
Matwe Tamarind Diplog lottis sapindaceas Ccvy, GHD
cunninghami
Large-leaf Hop-bush Dodonzes thquetra mapindaceae oW BIO, GHD
Green Tamatind Elattostachys nervoss Sapindaceae CWY GHD
Guios Swioa semiglauca mapindaceae cwy BIO, GHD
Farahebe Farahebe a0, sorophulariaceae WY
“eranica Veronica Spp. scrophulariaceae WY
Corkwood Dubolsia myoporoides Solanaceae CWY GHD
Wil Tobacco Bush Solanum rmauritianum Solanaceae Wy BIO, GHD
*Blackberry MNightshade Solanum nigram Solanaceae BIO, GHD
Brush Kurrajong Cormmersoniz fraser! aterculiaceas Wy
Lasiopetalum Lasiopetsium oterculiaceas WY
paniflornm
Seringia Seringla arborescens Sterculiaceas BlO
Wik stroemia Wikstroers ndica Thymelaeaceae Cyy BIO
Mative Peach Trema tomentosa var. Nmaceae EHD
windis
Cleradendrum Clerodendrurm “erbenaceae WY
torne htosurn
*Lantana Lantana carmata “Yerbenaceae iy BIO, GHD
*Purpletap Werbena bonarensis “erbenaceae BID, GHD
lvy-leav ed Wiolet Viols hederacea “iolaceae oW BIO
Five-Leaved YWater Wine  Cissus hypoglauca Yitaceae GHD
YWater Wine Clasus antarclica Yitaceae GHD
Brush Pepperwood Tasmannia nspida Winteraceae Y

Hotes:

Bl — Biosiz (2005), O — Connell Wagner (1997, GHD — GHD (2008), * Denotes Intraduced Weed Species
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Fauna Species Recorded in the Study Area

Common Hame Scientific Name Famikly

Amphibians

Lesueur's Frog Litoria lesueuri Hylidae Y

Common Eastern Froglet  Crina sighifera Myobatrachidae glﬁécw'

Eastern Banjo Frog Limnodynastes dumerii - Myobatrachidae BIO, CW

Great Barred Frog Wixophes fascolatus hyobatrachidae Y

Fed-Backed Toadlet Faaudophnne coriacea  Myobatrachidae Y

otriped Marsh Frog Limnodiynaste s peroni hyobatrachidae GHD

southern Barred Frog Wivophyes teratus Myobatrachidae F

Tusked Frog Adelotus brevis hyobatrachidae Cwy, GRD

Reptiles

Eastern WWater Dragon Fhysignathus lesweur! Agamidae BIO, GHD

Jacky Lizard Amphibolurus muricatus  Agamidae CWy

g?:;t;im Angle-headed Hypailrus solnipes Agarnidae Y

Diamond Pythan Worelia spilota spilota Boidae cyy, GHD

Macguarie Turtle Ernydura macouarlt Chelidae GHD

Black-bellied Swamp T _

Snake Hemiasois slgnata Elapidae Y

Eastern Brown Snake Faaudonaja textils Elapidae Y

. Fazudechis .

Red-bellied Black Snake POrphyTIaCTS Elapidae WY, GRHD

Yellow-faced Whip Snake Demansiz pazmmophis  Elapidae BlOCW
Calyptotis ruficauda Scinidae Y

Copper-tailed Skink Clenotus taeniolatus Scinidae Y

Eastern Blue-tongued Thaua scincokds scinidae cyWY, GHD

Garden Skink Lampropholis guichenoti  Scinidae EISEJCW,

Grass Skink Lampropholis delicata scinid ae Cyy, GHD
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Common Name Scientific Name Family
Lace Monitar Varanus varlls “aranidae BIOJCWY,
GHD

Native Birds
Crested Pigeon Deyphaps lophotes BlID, GHD
Black-shouldered Kite Elanus axiliaris Accipitridae BIC
Facific Baza Aviceda aubcristata Accipitridae ElO
Australian Owlet-nightjar  Aegotheles cristatus Aenothelidae Y
Azure Kingfisher Alcedo azurea Alcedinidae BlO
Australian Wood Duck Chenonelta fubata Anatidae Cwy GHD
Facific Black Duck Anas supercilioss Anatidae glﬁécw'
White-throated MNeedletail  Hirundapus caudacutus Apodidae ElO

- . BlO, Wy,
Cattle Egret Ardez b Ardeidae GHD
Mankeen MNight Heron Mycticorax caledonicis  Ardeidae ElO
YWhite-faced Heran Fgretta novaehollandize  Ardeidae glﬁécw'
Australian Magpie Symnorhing Hhicen Artaridae glﬁécw'
Grey Butcherbird Cracticus torquatua Artarmidae gll_f:'l[,]CW,
Pied Butcherhird Cracticus nigroguians Artamidae glﬁécw'
Pied Currawong Strepera graculing Artarnidae gﬁjcw'
Galah Cacatua rosaicapiila Cacatuidae cw, GHD
gi!:pkhautrn-;rested Cacutua galerita Cacatuidas cwY, GHD
Yellow-tailed Black Calyptothynchus Cacatuidae cyW GHD
Cockatoo funereus '
Black-faced Cuckoo- Coracing :
shrike novaehollandiae Campephagidae BIOAWIGHD
Cicadabird Coracing tenuirosthis Campephagidae  BIO, CW
White-winged Triller ! alage sueuril Campephagidae  BID
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Common Name Scientific Name Family
hasked Lapwing WVanelluas miles Charadriidae cwy, GHD
Eastern Whiphird Faophodes olivaceus Cinclosomatidae glﬁécw'
White-throated Cormobate s Climacteridae BIO . CW
Treecreeper leucophasus
Brown Cuckoo-dove Macm_pygaa_ Columbidae BIO, CW,
ambolne nsia GHD
Peaceful Dave Geopelia Sriata Columbidae glﬁécw'
YWhite-headed Pigean Colurmba leucormels Columbidae BIO, Cwy
Wompoo Fruit-dove Fiilinopu s magnificus Columbidae F
Dollarbird Eunsstomus orientalis Coraciidae EISEJCW,
Australian Raven Capeus corahoides Corcidae glﬁécw'
Torresian Crow COReS OFFL Corvidae BIO, Ty
Commaon Koel Eudynamys scolopaces  Cuculidae BID, Cw
Pallid Cuckoo Cuculus pallidus Cuculidae BIO, CW
shining Branze-cuckoo Chnysococoyy lucidus Cuculidae Y
Mistletoehird Dicasuem hirundinacewrn  Dicaeidae WY
Black-faced Monarch Wonarcha melanopsis Dicruridae BIO, Ty
Grey Fantall Rbipidura fuliginosa Dicrurid ae glﬁécw'
Magpie-lark Graling cyanoleuca Dicruridae gll_f:'l[,]CW,
Rufous F antail Rhipicdura rofifrons Dicruridae CWy, GHD
Spangled Drongo Dicrurys bracteatys Dicruridae BIO, CWy
Spectacled Manarch Monarcha trivirgatus Dicruridae CWy
Willie Wagtall Rhipidura lsucophrys Dicruridae gll_?ljcw'
Laughing Koakaburra Dacelo novaeguine ae Halcyonidae BIO, GHD
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Common Name Scientific Name Family

sacred Kingfisher Todirarmphus sanctis Halcyonidae BICH, Cwy
Fairy Martin Hirundo ariel Hirundinidae Y
Welcome Hirundo neoxena Hirundinidae cw, GHD
=embankmentow '
Superb Fairy-wren Waluris cyameus Maluridae EISEJCW,
“ariegated Fairy-wren Walurus larmbert! Maluridae Y
Australian Brush-turkey Akectura lathami Megrapodiidae cywy, GHD
Bell Miner Wanotna melanophrys  Meliphagidae Y
E;ur:r;r;-ehaetzged Melithreptus brevirosiris Meliphagidae BIC
Eastem Spin ebil pcanthorynchus Meliphagidae CW
Lewin's Honeyeater Welinhaga lewini Meliphagidae BIO, CW
Scarlet Honeyeater ifgﬂeﬁi?ema Meliphagidae oy
Yellow-faced Honeyeater é}ih;;;;&iﬂrmus Meliphagidas BlOCW
Superb Lyrebird Menura novaehollandize  Menuridae CW, GHD
Olive-backed Oriale Onolus sagittatus Criolidae Y
Golden YWhistler Factircephala pectoralis Pachycephalidae  BIO, CW
Grey Shrike-thrush Collunncincla hamonica Pachycephalidae  BIO, CWY
Fufous Whistler Factycephala rfiventris Pachycephalidae  BID, CW
Brown Gerygone Gerygone monki Pardalotidae BICH, Cwy
Brown Tharnbill Acanthiza pualla Pardalotidae BIO, CW
Buff-rumped Thaornbill Acanthiza reguioides Pardalotidae BICH, Cwy
Large-billed Scrubwren Setcorms magnirostris . Pardalotidae Y
Striated Tharnhill Acanthiza lineata Pardalotidae BIO, iy
White-browed Scrubwren  Sencaornis frontalis Pardalotidae BIC
White-throated Gerygone  Sreygone alivaces Pardalotidae BIC
rellow-throated Sericoris citreogularis  Pardalotidae CWW/BID

Scrubwren
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Common Name Scientific Name Family
Fed-browed Finch Neochmia temporalis Fasseridae glﬁfl[,]CW,
Eastern Yelow Raobin Eopsaliria australis Petroicidae SISEJCW,
Pale-yellow Raobin Tregeliasia capito Fetroicidae CyyY
Rose Rabin Petroica rosea Petroicidae Cyy
King Quail Cotumix chineshsla FPhasianidae BlO
Tawny Frogmouth Fodargus stigoides Podargidae Y
Australian King-parrot Aligterus acapulatis Psittacidae cwy, GHD
Crimson Rosella Flatycercus elegans Psittacidae cWY, GHD
Eastern Rosella Flatycercys extimius Psittacidae BIO, Ty
Rainbow Lorikeet Trichoglossus Psittacidae CWY, GHD
haematodus
ocaly-breasted Lorikeet Trickogiossus Pzittacidae ChY
chiorolspidoty s
Green Cathird Alluroedus crassirostris Plilonorhynchidae SISEJCW,
atin Bowerbird Ptilonorhynchus Ftilonorhynchidae BIO, CW,
wiolaceu s EHD
Barking T Minox conniven s Strigidae GHD
southern Boobook Minox novaesselandize  Strigidae BlO
hasked Chwl Tito novaehallandiae Tytonidae GHD
sooty Cwl Tyto tenebticoss Tytanidae cwY, GHD
Silvereye Zosteraps lateralls Losteropidae BICH, Cwy
Introduced Birds
Rock Dove Coluraba iz Columbidae cw, GHD
House Sparrow Faszar domesticu s Passeridae Y
Common Myna Acridotheres trists Sturnidae BIO, GHD
Commaon Starling Sturnus vuig anis Sturnidae Y

M ative Mammals
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Common Name Scientific Name Family

Brown Antechinus Antechinus stuarti Dasyuridae Y
Eastern Grey Kangaroo Wacropus giganteus Macropodidae CWY, GHD
White-striped Mastiff-bat  Myctinomus australis Molossidae Y
Bush Rat Rattus fuscipes Muridae Y
Fawn-footed Melomys Welomys cervinpes Muridae Y
Long-nosed Bandicoot Ferameles nasuta Peramelidas Y
sugar Glider Fetaurs breviceps FPetauridae Y
Common Brushtail Trichosur s vulpecular FPhalangeridae cywy, GHD
Fossum

EDD;:J?JH Brushtall Trchosu s caninls Fhalangeridae Y
Koala Phascolarctos cinerelds  Phascolarctidae Y, GHD
Greater Glider Fetauroides volans Pseudacheiridae  F
Grey-headed Flying-fox Pleropus pofiocephaivs  Pleropodidae Gy
Eastern Horseshoe-bat iigg;ﬁ;ﬁi Rhinolophidae Y
Chocolate YWattled Bat Chalinolobus moro Yespertilionidae Y
Golden-tipped Bat Kerivoula papuensis Wespertiionidae — Cy, GHD
Common Bent-wing Bat Miniopteris schreibersiy  Vespertilionidae Cwy, GRD
Eastern Broad-nosed Bat  Scolorepens oron Yespertilionidae Cyy, GHD
Eastern Forest Bat Yespadells purnills Wespertiionidae cw, GHD
Eastern Long-eared Bat Miyctophilus bifax Wespertilionidae Cw, GHD
Gould's Long-eared Bat  Myctophiius gowld! Wespertiionidas  CWw, GHD
Gould's Wattled Bat Chalinolobus gouldii Wespertilonidae  Cyy, GHD
Little Bent-wing Bat Miniopterss australis Wespertilonidae  Cwy, GHD
Little Forest Bat Vespadells vulturnus Wespertilonidae — Cwy
Introduced Mammals

Black Hat Raltus rattus Muridae Y
Brown Hare Lepus capensia Leporidae ChY

Cat (feral) Felis catus Felidae CWY, GHD
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Common Name Scientific Name Family

Cattle (domestic) Bos Taurua Bovidae glﬁfl[,]CW,

Fox VYiulpe s vulpes Canidae Y

Horse (domestic) Equus cabalius Equidae glﬁflleW,

House Mouse Wus muscuius Muridae Y

Fabbit Orpctolagus cuniculus Leporidae Y

Fish

Long-finned eel Anguilia reinhardhil Ambazzidae DPI,EL, BIO

Shart-finned eel Anguilla reinhardtiy Anguilladae EL

s e Philyprodon s Eleotridae EL

Cox's gudgeon Sobiomorphus coxi Eleatrid ae DPI, EL

Firetail gudgean Hypselkotns gail Eleotridae OPI,EL

Flat-headed gudgeon Fhilvpnodon grandiceps  Eleotridae DP|,EL, BIO

Striped gudgeon Gobiomorphus australis  Eleotridae DRI EL, BIO

Etmpire gudgean Hypseleotris compresss  Eleotridae DPI,EL,BIO,
GHD

Gudgean Hiypsekotrs S0, Eleotridae DPI, EL

Oxeye hering Wegalops cypringoides Megalopidae GHD

EQ{QEEE&”“E” Philypnodon . hlelanotaenia DPI,EL, BIO

Freshwater mullat Mzeus petards Mysus DFl EL, GHD

sea mullet Wi s cephalus Myxus DPI,EL

Eel-tailed catfish Tandanus tandanus Plotasidae GHD

Pacific blue-eye Faaudoraugil signifer Pseudomugilidae EEBEL' BIO,
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Common Name Scientific Name Family

Alstralian smelt Retropinna semoni Retropinidae EL
Bullraut Mote sthes robusta Scoraennidae OP| EL
Yellowfin bream Acanthopagrus australis Sparidae =HD

Introduced Fish

Gambusia Gambusia holbrooki Poeciliida e gEleL- BIO,

Hotes:

BIC — Biosis (2005)

WY — Carnell Wagner (1997

DPl — Department of P rimary Indugries (2003)
EL — The E cology Lak (1993)

GHD — GHD (2008

F — Forests MW
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Assessment of Significance

EPBC Act
TSC Act
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Assessment of Significance (EPBC Act)

There are nine EPBC listed species that are considered as potentially occurring in the locality in
terms of potentially suitable habitat, of which four are listed as vulnerable, three as endangered
and two are migratory. These species included:

Vulnerahle

b Leafless Tongue Orchid (Creptostylis hunterana),
b Minute Orchid [Taeniophylium rauelisn);

b Southern Barred Frog (Meophres balbusl, and

P Grey-headed Flying-fox [Pleropus polocephalis).
Endangered

b Giant Barred Frog (Mixophyes iteratug);

b Spotted-tail Quoll {Dasqurus maculatus; and

b Tylophora (Tilophors woollsi).

Migratory

P Rufous Fantail (Rhipidura rufifrong); and

b Cattle Eqgret (Ardes ibis).

The Leafless Tongue Orchid and Minute Orchid are both listed as vulnerable species and due
to their similarities as cryptic plant species they would be assessed together.

Mone of the other EFBC listed species identified in the table in Appendix Awere considered
likely to occur ar be significantly affected by the Proposal for some or all of the fallowing
FEESONS:

¥ Potential habitat does not occur on or near the site;
p Potential habitat is not impacted at all ar significantly;
p Minimal potential to occur on site due to:

— Disturbance history,

— lsolation from other suitable habitats; and

— Insufficient extent of habitats in remnants.

b Habitat loss due to the Proposal represents a negligible contraction of a marginally suitable
fraction of a larger potentialrange.

Mo aguatic flora or fauna species or endangered ecological communities listed under the EFBC
Actwere recorded in the study area and their likelihood of ocourrence was considered unlikely.
Therefare no assessments of significance were undertaken for such species.
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Vulnerahle Species

Leafless Tongue Orchid {Cryptostylis hunteriana)

This species is known histarically from a nurmber of localities on the NSV south coast. It is
typically found in heath and woodland. The larger populations typically occur in woodland
dominated by Scribbly Gum (Ewcalpius sclerophyliz), Silvertop Ash (£ sieber]), Red
Bloodwood (Corngrmbia gurmmifers) and Black Sheoak (Allocasuaring ittoralis). |t appearsto
prefer open areas in the understorey of this community and is often found in association with
the Large Tongue Orchid (O, swbulata) and the Tartan Tongue Crchid (O, erecta). Little is
known about the ecology of the species. It is leafless and is expected to have limited

photo synthetic capability and probably depends upon a fungal associate to meet its nutrition al
requirements fram either living or dead arganic material. In addition to reproducing from seed, it
is also capable of vegetative reproduction and thus forms colonies, which can become mare or
less permanent at a site.

Minute Orchid { Taeniophyiium muelleri)

This species is epiphytic, favouring littaral rainforest, subtropical rainforest, wet sclerophyll
forests and riparian (stream-side) areas. Flowering occurs during winter and spring (June to
Cctober).

Significant Impact Criteria

The guidelines to the assessment of significance define an action as likely to have significant
impact on avulnerable species if it would:

a) Lead to a long-term decrease in the size of an important population of a species;

These specieswere not recorded in the study area; this may be due to their cryptic nature. [t
has therefore been assessed that they may possibly occur in the study area. In this regard a
population of these species is considerad unlikely to exist and a long-term decrease of an
important population is unlikely.

b) Reduce the area of occupancy of an important population;

The Proposal involves the removal of 58.59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank re storation works are located along the
Mambucca River and South Creek. This vegetation may possibly provide suitable habitat for
populations of these species.

The extensive adjacent land, which contains Yiewmont State Forest (830 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resenve (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the connectivity of the study area and provides extensive habitat
linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.
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The proposed vegetation clearing would have a significant impact upon the potential
ectablishment of these species in the inundation area. Although the proposed warks are gaing
to clear viable habitat, it is assessed that there would be no negative impact on the long-term
persistence and recovery of this species, due to the proposed 150.86 ha protection area.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

c) Fragment an existing important popilation into bwo or more populations;

The proposed action is unlikely to fragment populations of these species because of the
connectivity of the surrounding lands.

o) Adversely affect ha bitat critical to the surival of a species;

The habitat in the study is not considered critical habitat for the survival of either of these
Species.

e) Disrupt the breeding cycle of an important population;

Itis only a possihility that these species may occur in the study area, in that an impoartant
population may not exist. Although the proposed works are going to clear viable habitat it is
assessed that there would be no negative impact on the long-term persistence and recovery of
these species. Thisis primarily due ta the proposed 122 .58 ha protection area.

f] Modify destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species & likely to decline;

The existing habitat is structurally modified in regards to the preferred habitats for these
species. The removal of this habitat is unlikely to result in the decline of these species, because
it is only a possibility that they are likely to ocour. The proposed protection area may help both
of these species populations to increase in the broader study area.

i) Result in invas ire species that are harmiul to a vulnerable species becoming
established in the viinerable species’ ha bitat;

There already exists a high level of weed infestation within the inundation area because of past
lagging practices. However the proposed 122 58 ha protection area surrounding the inundation
area would be conserved and no logging would occur in this area, thus limiting the potential of

the weed infestation to increase as a result of logging practices.

k) Introduce dizsease that may cause the species to decline; or

The potential for the introduction of a disease is likely, however mitigation measures to disinfect
vehicles accessing the study area should reduce the likelihood of a disease that may be
detrimental to these species fram ocourring.

i] Interfere with the recovery of the species.

These Crchid species have not been recorded in the study area, although they may possibly
occur. The proposed 12258 ha protection area that isto be conserved into the future may help
both of these species to establish and persist in the study area.

Conclusion
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Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an the Leafless Tongue Orchid or the Minute Crchid and therefare referral
of the Proposal to the Environment Minister is not required.

Southern Barred Frog (Mixophyes balbus)

This species is typically found in rainforest and wet, tall open forest in the foothills and
escarpment on the eastern side of the Great Dividing Range (DECC , 2009). Outside the
breeding season adults live in deep leaf litter and thick understarey vegetation an the farest
floor (DECC, 2009). This species breeds in streams during summer after heavy rain (DECC,
2009y

The Southern Barred Frag was not detected in the study area during the present study,
however it is likely to occur within the study area.

a) Lead to a long-term decrease in the size of an important population of a species;

The Southern Barred Frag was not recorded during the field surveys undertaken for this
assessment, however potential habitat for a population of the Southern Barred Frog is present
within gullies supporting rainfarest and moist gully forest within the inundation area.

It is considered unlikely that a local population of Southern Barred Frog would be adversely
affected such that its population would decrease. It is considered unlikely that the Proposal
would adversely affect any of the currently known populations of the species, as no DECC Atlas
of MSW Wildlife records are located within the inundation area or locations of other
infrastructure.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the lang-term persistence and recovery of this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves

b) Reduce the area of occupancy of an important population;

The Proposal involves the removal of 58.59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. This vegetation may possibly provide suitable habitat for a
population of this Southern Barred Frogs

This species has not been previously recorded within the study area; therefore the presence of
an important population is unlikely. Additionally the availability of sutable habitat to suppart an
important population is minimal and degraded in comparison to more viable habitat in
surrounding lands.

The extensive adjacent land, which contains Viewmont State Forest (890 ha), Bollonolla MNature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest
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(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the long-term survival of the species.

c) Fragment an existing important popilation into bwo or more populations;

The proposed action is unlikely to fragment populations of this species because of the
connectivity of the surrounding lands. The Southern Barred Frog is mobile and would be able to
relocate into adjacent habitat. The Proposal would not impede movement of the species and
would not fragment an impartant population. The proposed 12268 ha protection area would
maintain connectivity with an extensive vegetation corridor comprised of state forest and nature
FESErVES.

d) Adversely affect habitat critical to the syunival of a species;
The habitat in the study area is not considered critical habitat for the survival of this species.
e) Disrupt the breeding cycle of an important population;

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the Southem
Barred Frog and the proposed vegetation clearing would not have a significant impact upon the
lang-term survival of the species.

f] Modify destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species & likely to decline;

The existing habitat is of low quality in regards to the preferred habitats for the Southem Barred
Frog. The remmoval of this habitat is unlikely to result in the decline of this species. Additionally
the extensive adjacent land, which contains Wiewmont State Forest (890 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resence (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 A8 ha protection area, which would maintain connectivity with an extensive
vegetation corridar comprised of state forest and nature reserves

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

i) Result in invas ire species that are harminl to a vuinerable species becoming
established in the viinerable species’ ha bitat;

Mo new species that affect the lifecycle of the specieswould be intraduced. Mitigation
measures to reduce the impact of invasive flora and fauna have been included in this report.

k) Introduce disease that may cause the species to decline; or
Mo new disease that would affect the lifecycle of the species would be introduced.

i] Interfere with the recovery of the species.
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The proposed activities would not affect the movement of the Southern Barred Frog and is
unlikely to impact upon foraging and breeding resources as the proposed 122 A8 ha protection
area would maintain connectivity with an extensive vegetation corridor comprised of state forest
and nature reserves.

Conclusion

Based on consideration of the above factors it is concluded that the Propasal is unlikely to have
a significant impact on the Southern Barred Frog and therefore referral of the Proposal to the
Enviranment Minister is naot required.

Grey-headed Flring-fox (Pteropus poliocephalus)

Foosting camps are generally located within 20 km of a regular food source and are commonly
found in gullies, close towater and in wegetation with a dense canopy. Site fidelity to camps is
high with some camps being used for aver a century. These camps can be made up of many
thousands of animals. The GHFF eats fruit from a range of native and introduced species,
particularly figs, and for this reason it is sometimes called a 'Fruit Bat' (DECC, 2008).

Annual mating commences in January and a single young is born each year. The young are
usually born in September-Movember (DECC 2003).

Individual camps may have tens of thousands of animals and are used for mating, birth and the
reating of young. Although they appear in large groups, numbers of Grey-He aded Flying Foxes
are declining because of habitat clearing (Australian Museum, 2003,

This species would travel up to 50 km to forage. They feed an the nectar and poallen of native
trees, in particular Eucalyptus, Melaleuca and Banksia, and fruits of rainforest trees and vines.
They also forage in cultivated gardens and fruit crops and can inflict severe crop damage. This
species is sensitive to the loss of key roosting resources, particularly winter and summer
flowering species (DEC C, 2008).

The GHFF was not detected an the study area during the present study; however it was
recorded in previous studies,

a) Lead to a long-term decrease in the size of an important population of a species;

The GHFF was not recorded during the field surveys undertaken for this assessment, however
paotential foraging habitat for the species is present within the study area and the local
population may seasonally use the site in greater numbers whilst certain Eucalypt species are
flowering. A breeding colony was identified on the outskirts of Bowraville and as such forms the
local population of the species.

It is considered unlikely that this local population would be adversely affected such that its
population would decrease. [tis considered unlikely that the Proposal would adversely affect
any of the currently known populations of the species.

Although the proposed works are gaoing to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 A8 ha protection area, which would maintain connectivity with an extensive
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vegetation corridor comprised of state forest and nature reserves.

b) Reduce the area of occupancy of an important population;

The Proposal involves the removal of 58.59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 5.03 ha
of native wvegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. This vegetation may passibly provide suitable foraging
habitat for a population of GHFFs=.

This species has been previously recorded within the inundation area and a viable breeding
population is present in the locality. Any impacts to this population are unlikely as the population
is far rermoved from the impacted areas.

The extensive adjacent land, which contains Yiewmont State Forest (830 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resence (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
providing security for the lang-term survival of the species.

c) Fragment an existing important population into two or more populations;

The proposed action is unlikely to fragment populations of this species because of the
connectivity of the surrounding lands. This species is mobile and would be able ta relocate into
adjacent habitat. The Proposalwould notimpede movement of the species and would not
fragment an important population. The proposed 122.58 ha protection area would maintain
connectivity with an extensive vegetation corridar comprised of state forest and nature reserves,

o) Adversely affect habitat critical to the suwival of a species;
The habitat in the study area is not considered critical habitat for the survival of this species.
e] D rupt the breeding cycle of an important population;

Due to the large amount of alternative breeding and foraging habitat within the locality, the area
to be affected by the proposed action is not considered an important resource for the GHFF and
the proposed vegetation clearing would nat have a significant impact upan the long-term
survival of this species.

f] Modify destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species & likely to decline;

The existing hahitat is of low quality in regards to the preferred habitats for this species. The
removal of this habitat is unlikely to result in the decline of this species. Additionally the
extensive adjacent land, which contains “iewmant State Forest (850 ha), Bollanolla Nature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the long-term survival of the species.
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Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recavery of this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

g) Result in invas ire species that are harmiul to a vuinerable species becoming
established in the vuinerable species’ ha hitat;

Mo new species that affect the lifecycle of the species would be introduced. Mitigation
measures to reduce the impact of invasive flora and fauna have been included in this report.

k) Introduce disease that may cause the species to decline; or
Mo new disease that would affect the lifecycle of the species would be introduced.
i] Interfere with the recovery of the species.

The proposed activities would not affect the movement of the GHFF and is unlikely to impact
upon breeding and foraging resources as the proposed 12258 ha protection area would
maintain connectivity with an extensive vegetation corridor comprised of state forest and nature
FESEMVES.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an the Grey-headed Flying-fox and therefore referral of the Proposal to the
Environment Minister is not required.

Endangered

Giant Barred Frog (Mixop hyes Reratus)

Giant Barred Frog is distributed along the coast and ranges from southeastern Clueensland to
the Hawkeshury River in NSW (DECC, 2003). Mortheastern MSW, particularly the Coffs
Harbour-Doarrigo area, is now a stronghold (DECC, 2009). The species forage and live amongst
deep, damp leaf litter in rainfarests, maist eucalypt forest and nearby dry eucalypt forest, at
elevations below 1000 m (DECC, 2003). They breed around shallaw, flowing rocky streams
from late spring to summer (DECC, 2009).

The Giant Barred Frog was not detected on the study area during the present study; howewver it
i5 likely to occur within the study area.

a) Lead to a long-term decrease in the size of a popuktion;

The Giant Barred Frog was not recorded during the field surveys undertaken for this
assessment, however potential habitat for the species is present within gullies supporting
rainforest and moist gully forest within the inundation area, as is evident in this species having
being previously recorded in the study area. It iswithin these vegetation communities that
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populations of the species may be distributed.

Itis considered unlikely that a local population of Giant Barred Frog would be adversely affected
such that its population would decrease. It is considered unlikely that the Proposal would
adversely affect any of the currently known populations of the species, as no DECC Atlas of
MW Wildlife recards are located within the inundation area or locations of ather infrastructure.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 A8 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

b) Reduce the area of occupancy of an important population;

The Proposal involves the remaval of 5859 ha of structurally modified native wegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation alonyg the proposed access roads and 16.84 ha of pastureland and weed
infested riparian wvegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. This vegetation may possibly provide suitable habitat for a
population of this species.

This species has not been previously recorded within the study area; therefore the presence of
an impartant population is unlikely. Additionally the availability of sutable hahitat to support an
impartant population is minimal and is structurally modified in comparison to more viable habitat
in surraunding lands.

The extensive adjacent land, which contains Yiewmont State Forest (830 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resence (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.

c) Fragment an existing important population into two or more populations;

The proposed action is unlikely to fragment populations of this species because of the
connectivity of the surrounding lands. This species is mobile and would be able ta relocate into
adjacent habitat. The Proposalwould notimpede movement of the species and would not
fragment an important population. The proposed 122.58 ha protection area would maintain
connectivity with an extensive vegetation corridar comprised of state forest and nature reserves,

o) Adversely affact habitat critical to the suwival of a species;
The habitat in the study area is not considered critical habitat for the survival of this species.
e] D rupt the breeding cycle of an important population;

The existence of alternative foraging and breeding resources within the wider study area and
the poor habitat status of the study area means it is unlikely that the proposed action would
have an adverse effact on the breeding cycle of the species. Due to the large amount of
alternative breeding and foraging habitat within the locality, the area to be effected by the
proposed action is not considered an important resource for the Giant Barred Frog and the
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proposed vegetation clearing would not have a significant impact upon the long-term survival of
the species.

f] Modify destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species & likely to decline;

The existing habitat is of low quality in regards to the preferred habitats for the Giant Barred
Frog. The removal of this habitat is unlikely to result in the decline of this species. Additionally
the extensive adjacent land, which contains Wiewmont State Forest (890 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resence (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 A8 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

i) Result in invas ire species that are harmiul to a critically endangered or endangered
species becoming established in the endangered or critically endangered species’
habitat;

Mo new species that affect the lifecycle of the species would be introduced. Mitigation
measures to reduce the impact of invasive flora and fauna have been included in this report.

k) Introduce disease that may cause the species to decline; or
Mo new disease that would affect the lifecycle of the species would be introduced.
i] Interfere with the recovery of the species.

The proposed activities would not affect the movement of the Giant Barred Frog and is unlikely
to impact upon faraging and breeding resources as the proposed 122.58 ha protection area
would maintain connectivity with an extensive vegetation corridor comprised of state forest and
hature reseres.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an the Giant Barred Frog and therefare referral of the Proposal to the
Environment Minister is not required.

Spotted-tail Quoll (Dasyurus maculatus)

The Spotted-tail Cluall isthe largest and most arboreal of the quolls. [tinhabits a variety of
habitats including wet and dry sclerophyll forest, rainfarest, vine thicket, woodland and coastal
scrub and is known to deposit ts scats on prominent high points in the landscape. This species
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is solitary and typically occupies a home range of thousands of hectares. They normally travel
several kilometres a night while foraging. The subject area provides foraging habitat, but little in
the farm of shelter due to the lack of large debris and tree hollows.

Mo Spotted-tail Quolls were recorded in the study area however they are likely to occur,
a) Lead to a Jong-term decrease in the size of a population;

The Spotted-tail Quoll was not recarded during the field surveys undertaken for this
assessment however potential foraging habitat for the species is present in the study area, as
iz evident in this species having been previously recorded within a 10 km radius of the study
area.

Itis considered unlikely that a local population of Spotted-tail Quoll would be adversely affected
such that its population would decrease. It is considered unlikely that the Proposal would
adversely affect any of the currently known populations of the species, as no DECC Atlas of
MSW Wildlife records are located within the inundation area or locations of ather infrastructure.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridar comprised of state forest and nature reserves.

b) Reduce the area of occupancy of an importani population;

The Proposal involves the removal of 53,59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation alonyg the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. This vegetation may possibly provide suitable habitat for a
population of this species.

The Spotted-tail Cluall has not been previously recorded within the inundation area; therefare
the presence of an important population is unlikely. Additionally the availability of suitable
breeding habitat in the form of large debris and tree hollows to support an important population
is minimal in comparisan to more wiable breeding habitat in surrounding lands.

The extensive adjacent land, which contains Viewmont State Forest (830 ha), Bollonolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(¥ 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
providing security for the long-term survival of the species.

c) Fragment an existing important popilation into bwo or more populations;

The proposed action is unlikely to fragment populations of this species because of the
connectivity of the surrounding lands. This species is mobile and would be able to relocate into
adjacent habitat The Proposal would notimpede movement of the species and would not
fragment an important population. The proposed 12258 ha protection area would maintain
connectivity with an extensive vegetation corridar comprised of state forest and nature reserves,

o) Adversely affact habitat critical to the suwival of a species;
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The habitat in the study area is not considered critical habitat for the survival of this species.

e] D rupt the breeding cycle of an important population;

The existence of alternative feeding and breeding resource s within the wider study area and the
low habitat values of the study area mean it is unlikely that the proposed action would have an
adverse effect on the breeding cycle of the species.

f] Modify destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species & likely to decline;

The existing habitat is of low quality in regards to the preferred habitats for this species. The
rermoval of this habitat is unlikely to result in the decline of the species. Athough the proposed
works are going to clear viable habitat it is assessed that there would be no negative impact on
the long-term persistence and recavery of this species. This is due to the proposed 122 558 ha
protection area, which would maintain connectivity with an extensive vegetation corridar
comptrised of state forest and nature reserves.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

o) Result in invas ire species that are harmiul to a critically endangered or endangered
specles bacoming established in the endangered or critically endangered specias’
habitat;

Mo new species that affect the lifecycle of the species would be introduced. Mitigation
measures to reduce the impact of invasive flora and fauna have been included in this report.

k) Introduce disease that may cause the species to decline; or
Mo new disease that would affect the lifecycle of the species would be introduced.
ij Interfere with the recovery of the species.

The proposed activities would not affect the movement of the Spotted-tail Quall and is unlikely
to impact upon foraging and breeding resources as the proposed 122.58 ha protection area

would maintain connectivity with an extensive vegetation corridor comprised of state forest and
hature reseres.

Conclusion

Bas=ed on consideration of the above factors it is concluded that the Proposal iz unlikely to have
a significant impact an the Spotted-tail Quoll and therefore referral of the Propaosal to the
Environment Minister is not required,

Tylophora (Tylophora woolk i)

The Cryptic Forest Twiner is found from the NSW north coast and New England Tablelands ta
southern Clueensland, but is very rare within that range. 1t is known on the Tablelands from the
Bald Rock and Boonoo Boonoo areas north of Tenterfield. This species grows in maoist eucalypt
forest, moist sites in dry eucalypt farest and rainfarest margins. Flowering occurs in summer and
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autumn, usually between January and March but sometimes as late as November.

a) Lead to a Jong-term decrease in the size of a population;

This specieswas not recorded in the study area, however this may be due to its cryptic nature.
It has therefore been assessed that it may possibly occur inthe study area. In this regard a
population of the species is considered unlikely to exist and a long-term decrease of an
important population is unlikely.

b) Reduce the area of occupancy of an important population;

The Proposal involves the remaval of 5859 ha of structurally modified native wegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation alonyg the proposed access roads and 16.84 ha of pastureland and weed
infested riparian wvegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. This vegetation may possibly provide suitable habitat for a
population of Tylophora.

The extensive adjacent land, which contains “iewmont State Forest (830 ha), Bollonolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation cannectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.

The proposed vegetation clearing would have a significant impact upan the potential
establishrment of this species in the inundation area. Although the proposed works are going to
clear viable habitat, it is assessed that there would be no negative impact on the long-term
persistence and recavery of this species. Thisis due to the proposed 122.58 ha protection area.

c) Fragment an existing important population into two or more populations;

The proposed action is unlikely to fragment populations of this species because of the
connectivity of the surrounding lands. Additionally it is only a possibility that this species may
occutrin the study area.

o) Adversely affect ha bitat critical to the surival of a species;
The habitat in the study area is not considered critical habitat for the survival of this species.
e) Dizrupt the breeding cycle of an important population;

Itis only a possibility that this species may occurin the study area, inthat an important
population may not exist. Although the proposed works are going to clear viable habitat it is
assessed that there would be no negative impact on the long-term persistence and recavery of
this species. This is due to the proposed 12258 ha protection area.

f] Modify destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species & likeky to decline;

The existing habitat is of low quality in regards to the preferred habitats for this species. The
remowal of this habitat is unlikely to result in the decline of this species, because it is only a
possibility that they are likely to oceur. The proposed protection area may help this species
population to establish and persist in the broader study area.
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q) Result in invasire species that are harmiul to a critically endangered or endangered
species bacoming established in the endangered or critically endangered species’
habitat;

The possibility of invasive weed infestation is high, however mitigation measures to control and
prevent weed infestation should improve the habitat for Tylophora after the proposed actions
have taken place.

k) Introduce disease that may cause the species to decline; or

The potential for the introduction of a disease is likely, however mitigation measures to disinfect
vehicles accessing the study area should reduce the likelihood of a disease that may be
detrimental to this species from ocourring.

ij Interfere with the recovery of the species.

Tylophaora has not been recorded in the study area, although it may possibly occur. The
proposed 122 58 ha protection area thatisto be conserved into the future may help this species
to persist and establish in the broader study area.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an Tylophora and therefore referral of the Proposal to the Enviranment
Minigter is not required,

Migratory

Two migratory species, Rufous Fantail and Cattle Egret were recarded in the study area and
tnay regularly utilise the site asvagrants and as such would be assessed together.

Rufous Fantail {R hipidura rufifrons)

The Rufous Fantail is found in northern and eastern coastal Australia. Itis typically found in
rainforest, dense wet forests, swamp woodlands and mangraves, preferring deep shade, and is
often seen close to the ground. During migration, it may be found in more open habitats or
urban areas.

Cattle Egret {Ardea ibis)

This species is most widespread in south-eastern Australia from Bundaberg, Queensland to
Port Augusta, South Australia. The Cattle Egretis found in grasslands, woodlands and
wetlands, and is not common in arid areas. It also uses pastures and croplands, especially
where drainage is poor. Will also forage at garbage dumps, and is often seen with cattle and
other stock (Marcombe , 2003).

The EPBC Assessment guidelines define an action as [kely to have a significant impacton a
migratory species, if it would:

a) Substantially modify (including fragmenting, altering fire regimes, altering nutrient
cycles or altering hydrological cycles), destroy or isolate an area of important hab#at
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of the migratory speciles.
An important habitat is considered:

b Habitat used by a migratary species occasionally or periodically within a region that supports
an ecologically significant proportion of the population of the species, or;

b Habitatthat is of critical importance to the species at particular life-cycle stages, or;
p Habitat utilized by a migratory species which is atthe limit of the species range, or,
b Habitat within an area where the species is declining.

The site is not considered likely to constitute an mporant area of habitat on the basis of the
following:

The site is not known breeding habitat for both of the above mentioned species and constitutes
only a very small area of mare extensive vegetation communities of greater habitat value on
adjoining lands and in the broader locality,. The site is not considered capable of supporting an
ecologically significant population of either of these species (at maost, only a small group ar
transient individuals).

YWhile some migratory species occurring in the locality may be at the limits of their range, no
such specieswere recorded in the study area. Additionally, similar habitat is known to accur in
all directions from the study area.

b) Will the activity result in an invasive species that is harmiul to the migratory species
becoming establis red inan area of important habitat for the migratory species; or

The proposed activities would not result in an invasive species that is harmful to a migratory
species becaming established in an area of important hahitat.

c) Will the activity seriousky disrupt the Ifecycle {breeding, feeding, migration or resting
behaviow) of an ecologically significant proportion of the population of a migratory
specles

Mo disruption on the lifecycle of any migratory bird is likely, as the ste did not contain suitable

potential breeding habitat far the two migratory species recorded. The loss of ¥3.71 ha of

potential faraging habitat associated with the structurally modified proposed inundation area and

related infrastructure is considered, amidst the large reserve systern with in the region, is
unlikely to significantly affect the foraging success of these migratory species.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an migratory species and therefore referral of the Proposal to the
Environment Minister is not required.

Assessment of Significance (TSC Act)
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I—
Threatened species listed under the TSC Act recorded in the study area include:
b Barking Owl (Ninox conmivens);
b Masked Owl [Tyt novaehollandiae),
b Sooty Owl (Tirto tenebrico ss);
b FPowerful Owl (Minox strenua);
P Glossy Black Cockatoo (Calpptorhrnchus lathamil;
P WWompoo Frut-dove (Fhithogpus magaificus);
b Koala (Fhascolarclos cinereus),
b Golden-tipped bat (Kemvouls papuensis,
b Little Bentwing-bat (Miniopterus australis); and
b Eastern Bentwing-bat (Minopterus schraibersil oceaneanals),

A further six threatened species (Spotted-tail Quall, Grey-headed Flying-fox, Southern Barred
Frog, Giant Barred Frog, Rusty Plum and Tylophora) are likely to occur based on the results of
previous studies, known species ranges and habitat associations and habitat present in the
study area.

Mo aguatic flara or fauna species listed under the TSC Act were recorded in the study area and
their likelihood of occurrence was considered unlikely. Therefore no assessments of
significance were undertaken for such species.

Une EEC River-flat Eucalypt Forest on Coastal Floodplains has also undergone an assessment
of significance because some of the riparian vegetation along Mambucca River and South
Creek contains some elements that possibly resemehble this EEC. Further detailis provided in a
preamble farthis EEC's AoS.

The Proposal involves the removal of 58,59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek.
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Threatened Species Recorded in the Study Area
Koala {Phascolarclos cinereus)

The Koala is the largest of Australia's arboreal mammals. Its home range size varies with
guality of hahitat, ranging from less than two hectares to several hundred hectares in size.
Koalas typically inhabit eucalypt woodlands and forests where they feed on the foliage of more
than 70 eucalypt species and 30 non-eucalypt species, but in any one area would select
preferred browse species. They are generally inactive for maost of the day, feeding and moving
tostly at night. Koalas spend most of their time in trees, butwould descend and traverse open
ground to move between trees. This species is generally solitary, but has complex social
hierarchies based on a dominant male with a territary averlapping several females and sub-
ordinate males an the periphery. Females breed at two years of age and produce one young
peryear (DECC, Z008).

One male Koala was recarded in the upper centre ofthe inundation area in close praximity to
the camp site during a nocturnal survey.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the Iife cycle of the specles such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the removal of 53,59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. |t is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Koala due to an expanse of native vegetation in
adjacent lands that is of greater habitat value.

The study area contains two Koala feed trees listed under Schedule 2 of SEPF 44 site is not
considered to constitute core Koala habitat due the level of past disturbances and weed
infestation and therefare may not support a large population of Koalas. Mo evidence of Koala
activity (scats and scratches) was noted during the site inspection, but one male Koala was
heard during a nocturnal survey in the proposed inundation area. Due to their complex social
hierarchy, territarial behaviour and the structurally modified condition of the site, the sole male
Koala recorded may have a large home range that extends beyond the inundation area,
therefore a low population density is probable, although it is more than likely a breeding
population that is present.

The study area is considered to be 3 smaller component of the averall habitat used by this
species as they often have large home ranges. This species would utilise the study area as a
foraging resource, although the continuous vegetation communities in the surrounding study
area are considered to be of greater foraging and breeding importance to this species as
indicated by database search results (see Figure ).
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Itis proposed that the vegetation immediately surrounding the inundation area occupying
122458 ha would be acquired by NSC from Forests NEW as a protection area to the proposal.
The protection area would be made into a conservation area for the long-term. Subsequently
the koalas inhabiting this area would be protected from logging and any future development.

The Koala is maobile and would be minimally affected by the loss of vegetation due to the
proposed off-river storage and related infrastructure. Additionally the Koala would be able to
disperse into adjacent lands due good connectivity and that the off-river storage would not
create a barrier to this movement.

The Proposal is likely to remove existing foraging habitat for a local Koala population, howey er
due to structural modification resulting from past logging practices this habitat is less favourable
than habitats in adjacent lands. It is therefore considered that the Propaosal is unlikely to
significantly affect breeding and foraging success, or dispersal of local Koalas

Itis therefore unlikely that the proposed action would have an adverse effect on the life cycle of
the Koala such that a viable local population of the species is likely to be placed at risk of
extinction.

b)  In the case of an endangered population, whether the action proposed i likely to
have an adverse effect on the life cycle of the specles that constitutes the
endangered population such that a viable local population of the species is lkely
to be placed at risk of extinction;

There is no endangered population currently listed an the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— Is likely to have an adverse effect on the extent of the ecological conmunity such
that its Jocal occurrence is likely to be phced at rvisk of extinction, or
— is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence & likely to be placed at risk of extinction,
This factor does not apply to threatened species.

o)  In relation to the habitat of a threatened species, population or ecological
COommunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokited from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survrival of the species, population or ecological community in the
focality,

The vegetation to be removed comprises structurally modified vegetation due to past logging
practices, monoculure plantings and weed infestation. There are two species of SEPF 44 listed

Bowraville OffRiver Storage and Aesociated Works 22143302819
Aquatic and Terrestrial Flora and Fauna Assessment



Koala feed trees located within the proposed inundation area along with other less significant
feed trees, the Koala may utilise these trees apportunistically as a foraging resource. These
existing feed trees are to be removed as part of the proposed action. The proposed 12258 ha
of protection area that is to be conserved would provide a long-term habitat resource for the
Koala.

The effectiveness of the study area as a movement corridor and habitat resource would not be
negatively affected because of the proposed protection area. The proposed off-river storage
would not impose a barrier to movement for the Koala into adjacent lands. Higher than normal
vehicle activity would be expected but not far the lang-term, hence the threat of car strike in the
local area would not be significantly increased as a result of the proposed activities.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be affected by the proposed action is not considered an important resource for the Koala and
the proposed vegetation clearing would not have a significant impact upon the long-term
survival of the species.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is na critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat a batement phan;

There is a recovery plan for the Koala (NZW Mational Parks and Wildlife Service , 200373, which
outlines specific objectives to help conserve the Koala and its habitat Ten current threats to
Koalas are identified. Habitat loss and fragmentation are considered to be the most important
threats to this species in MWW, Although the proposed warks are not consistent with the
objectives of the recovery plan it is assessed that there would be no negative impact an the
long-term persistence and recovery of this species.

The extensive adjacent land, which contains Wiewmont State Forest (890 ha), Bollanaolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the lang-term survival of the species.

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and has lower habitat values due to past disturbance s and weed infestation resulting in
structural modification. The area would not be fragmented due to the proposed warks. Any
areasto be revegetated would be planted with native tree species, including Koala food treesto
avoid or reduce adverse impacts on the Koala.

i)  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTF'S) listed under the T5C Act The most
relevant one to this proposalis the clearing of native wegetation which is listed as a KTP under
T2C and EPBC Acts. The proposed action includes the clearing of 3.9 ha of native vegetation
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that contains Koala feed trees. However the proposed protection area area of 122.58 ha aims to
consenie the surrounding wegetation that does contain viahle foraging and breeding habitat for
the Koala and in effect the clearing of native vegetation KTP would be excluded from the
protection area, as logging currently contributes to this KTP at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Koala and therefore a Species Impact Staternent is not required for
this species.

Barking Owl (Ninox connirens)

Barking Owl is found throughout Australia except for the central arid regions and Tasmania
(DECC 2003). The species inhabits eucalyptwoodland, open forest, swamp woodlands and,
egpecially in inland areas, timber along watercourses (DECC 2008). Denser vegetation is used
occasionally far roasting (DECC 2008). Territories range fram 30 to 200 hectares and bhirds are
present all year (DECC 2008). During the day they roost along creek lines, usually in tall
understarey trees with dense foliage such as Acsciz and Casuzring species, or the dense
clumps of canopy leaves in large Eucalypts (DECC 2008). Breeding occurs during late winter
and early spring, with eggs laid in nests in hollows of large, old eucalypts including River Red
Gum (Eucalpius camalduiensis), White Box (Eucalypius albens), Red Box (Eucalyptus
polyanthemos and Blakely's Red Gum (Euwcalyptus blaked:) (DECC 2008).

Cne Barking Owl was heard calling and recorded after a call playback survey beyond the
narthern extent of the study area.

a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the Iife cycle of the species such that a viable focal population
of the species & likely to be placed at risk of extinction;

The Praposal involves the remaval of 5859 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. Itis considered unlikely to constitute habitat critical for the
maintenance of a local population of the Barking Cwl due to an expanse of native vegetation in
adjacent lands that is of greater habitat value.

This species preferred nesting trees were not identified a= occurring within the inundation area
but were identified along the access roads to be upgraded, however no hollows were identified
as being large enough for the speciesto nest in. Therefare it is unlikely that a local population of
the species nests or breeds within the study area.

However it may occasionally utilise the study area as a foraging resource, as some limited
foraging resources are available, although the continuous vegetation communitie s in the
surrounding study area are likely to be of greater faraging and breeding impartance to this
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species due to the presence of non-plantation forests that provide suitable mature hollow
bearing trees. The Barking Cwl is highly mobile and would be minimally affected by the loss of
vegetation due to the proposed off-river storage and related infrastructure.

The Proposal is not considered likely to reduce the local Barking Owl population due to the low
guality roosting and nesting habitat found in the inundation area and the availability of more
favourable adjacent habtats, however sutable foraging habitat is present. Additionally the
Barking Owl was recorded beyond the northern extent of the study area in the Viewmont State
Forest. Itis therefore considered that the Proposal is unlikely to significantly affect breeding
and foraging success, or dispersal of local Barking Cwls.

The existence of alternative foraging and breeding resources within the wider study area and
the poor habitat status of the study area mean it is unlikely that the proposed action would have
an adverse affect on the life cycle of the Barking Owl such that a viable local population of the
speciesis likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed k likely to
have an adverse effect on the life cycle of the specles that constitutes the
endangered population such that a viable local population of the species is lkely
to be placed at risk of extinction;

There is no endangered population currently listed on the TSC Actwithin the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its focal occurrence is likely to be phced at visk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d) In relation to the habitat of a threatened species, population or ecological
coRumunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokted from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological cormenunity in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
manoculture plantings and weed infestation. Hollow bearing tree s were identified along the
proposed access roads that are to be upgraded, the majonty of which do not have hollows
sufficiently large enough to be utilised by the Barking Cuwl,

The effectiveness of the study area as a movement caorridar and habitat resource would not be
negatively affected due to its level of connectivity to larger tracts of forest that provide better
foraging and breeding habitat than the habitat that isto be removed. Additional vehicle activity
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along the proposed access roads would be expected, but not for the long-term, hence the threat
of car strike in the local area would not be significantly increased as a result of the proposed
activities.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be affected by the proposed action is not considered an impartant resource for the Barking
Cwl and the proposed vegetation clearing would not have a significant impact upan the long-
term survival of this species.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat a batement phn;

There is a recovery plan for the Barking Owl (NSW Mational Parks and ‘Wildlife Service, 20033,
which outlines specific objectives to help conserve the Barking Cwl and its habitat. Four current
threats to Barking Owls are identfied. Inappropriate forest harvesting practices that change
forest structure and the removal of old growth hollow-bearing trees is the primary threat posed
by the proposed action.

The potential removal of hollow bearing trees along the proposed access roads to be upgraded
poses a minimal threat to the species, because the trees identified would not, at present, have
hallows suttably large enough far Barking Owls to inhabit, although these trees may potentially
provide suitably sized hollows in the future. This specieswas not identified within the study area
because its preferred nesting habitat may not be present, but use of the site as a foraging
resource is likely.

The expanse of adjacent lands, which contains Yiewmont State Farest (3590 ha), Bollonalla
Mature Reserve (650 ha), Bowraville Mature Reserve (B0 ha) and the large Gladstone State
Forest (7 200 ha) strengthens the vegetation connectivity of the study areas and provides
extensive hahitat linkages in the locality. The presence of the two nature reserves could be
considered as providing security for the long-term survival of the species.

The retention of woodland and open farest remnants, especially those containing hallow-
bearing trees is one of the key strategies to recover the species. Although the proposed works
are not consistent with this objective of the recovery plan it is assessed that there would be no
negative impact on the lang-term persistence and recaovery aof this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

q) Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTF's) listed under the T5C Act The most
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relevant one to this proposal is the clearing of native vegetation which is listed as a KTP under
T2C and EPBC Acts. The proposed action includes the clearing of 3.9 ha of native vegetation
that contains existing foraging habitat and potential future nesting sites in hollow bearing trees.
However the proposed protection area of 122 58 ha aimsto conserve the surrounding
vegetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native vegetation KTF would be excluded from the protection area, as
logging currently contributes to this KT at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Barking Owl and therefore a Species Impact Staterment is not
required far this species.

Masked Owl({Tyto novaehollandiae)

Masked Cwl occurs from the coast (where it is maost abundant), to the western plains (DECC
2008, Overall records for this species fall within approximately 90% of NSW, excluding the
maost arid narthwestern comer (DECC 2008). The species lives in dry eucalypt farests and
woodlands from sea levelto 1100 m, but often hunts along the edges of forests, including
roadsides (DECC 2008). Pairs have a large home-range of 500 to 1000 hectares, and the
species roosts and breeds in moist eucalypt forested gullies, using large tree hollows or
sametimes caves for nesting (DECC 2008).

Two Masked Owls were visually recorded during a call playback survey beyvond the northern
extent of the study area. This is indicative of a viable population, howewer no additional recards
of this species within a 10 km radius of the study area.

a) In the case of a threaterned species, whether the action proposed is likely to have
anadverse effect on the life cycle of the species such that a viable focal population
of the species & likely to be placed at rik of extinction;

The Proposal involves the removal of 58.59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Masked Owl due to an expanse of native vegetation in
adjacent lands that is of greater habitat value.

The inundation area has no stags, hollow bearing trees or caves that would provide potential
nesting site s for a local population. Some stags and hollow bearing trees were identified along
the proposed access roads that are to be upgraded, the majority of which, at present, would not
have hollaws sufficiently large enough to be utilised as roosting or nesting sites.

However it may occasionally utilise the study area as a foraging resource |, as some limited
foraging resources are available, although the continuous wegetation communities in the
surrounding study area are considered to be of greater foraging and breeding importance to the
species, because of a greater abundance of hollow bearing trees and foraging resources. The
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Masked Owlis highly mobile and would be minimally affected by the loss of vegetation due to
the proposed off-river storage dam and related infrastructure.

The Masked Owl is known to forage along access roads and the potential for increased road
mortality during the construction phase is likely, particularly when trucking out cleared timber
from the inundation area, albeit only a temporary activity.

The Proposal is not considered to reduce the local Masked Owl population due to the relatively
low quality of the habitat found in the inundation area and the availability of more favourable
adjacent habitats. Additionally the Masked Cwlwas recorded beyond the northern extent of the
study area in the “ewront State Forest It is therefore considered that the Proposalis unlikely
to significantly affect breeding and foraging success or dispersal of a local population of Masked
Chwls and as such awiable local population of the species is likely to be placed at risk of
extinction.

b)  In the case of an endangered population, whether the action proposed i likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at visk of extinction;

There is no endangered population currently listed an the TSC Actwithin the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whetherthe action proposed:

— Is likely to have an adverse effect on the extent of the ecological conmunity such
that its Jocal occurrence is likely to be phced at rvisk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence & likely to be placed at risk of extinction,
This factor does not apply to this species.

o)  In relation to the habitat of a threatened species, population or ecological
COommunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokited from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survrival of the species, population or ecological community in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
monoculture plantings and weed infestation. Hollow bearing trees were identified along the
proposed access roads that are to be upgraded, the majarity of which, at present, do nat have
hollows sufficiently large enough to be utilised by the Masked Owl.

The effectiveness of the study area as a movement corridor and habitat resource would not be
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negatively affected due to its level of connectivity to large tracts of forest that provide better
foraging and breeding habitat than the habitat that isto be removed. Additional vehicle activity
along the proposed access roads would be expected, but not for the long-term, hence the threat
of car strike in the local area would not be significantly increased as a result of the proposed
activities.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the Masked
Chwl and the proposed vegetation clearing would nat have a significant impact upon the long-
term survival of this species.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat abatement phan;

There is a recovery plan for the Masked Owl (DECC  2008), which outlines specific objectives to
help conserve the Masked Owl and its habitat. Five current threats to Masked Owls are
identified. The twa most relevant ones ta this action are the loss of mature hollow-bearing trees
and changesto forest and woodland structure, which leads to fewer such trees in the future and
the clearing of hahitat far grazing, agriculture, forestry or other development.

The potential removal of hollow bearing trees along the proposed accessroads to be upgraded
poses a minimal threat to the species, because the trees identified would not have hollows
suitably large enough for Masked Owls to inhabit, although these trees may potentially provide
suitably sized hollows in the future. The species was not identified within the study area
because its preferred nesting habitat may not be present, but use of the site as a foraging
resource is likely.

The extensive adjacent land, which contains Wiewmont State Forest (890 ha), Bollanaolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the lang-term survival of the species.

The retention of hollow bearing trees as well as large, mature trees that would provide hollows
inthe future is one of the key strategies to recover the species. Although the proposed warks
are not consistent with this objective of the recovery plan because of the rermoval of hollow
bearing trees it is assessed that there would be no negative impact on the long-term
persistence and recavery of the species. Thisis due to the proposed 12258 ha protection area,
which would maintain connectivity with an extensive vegetation corridor comprised of state
forest and nature reserves.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.
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q) Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTP's) listed under the T5C Act. The most
relevant one to this proposalis the clearing of native wegetation which is listed as a KTP under
TSC and EPBC Acts. The proposed action includes the clearing of 58.59 ha of native vegetation
that contains existing foraging habitat and potential nesting sites in hollow bearing trees.
Howeverthe proposed protection area of 122 58 ha aims to conserve the surrounding
veyetation that does contain hollow bearing trees as well as more suitable foraging habiat. In
effect the clearing of native vegetation KTF would be excluded from the protection area, as
logging currently contributes to this KTP at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Propasal is unlikely to have
a significant impact an the Masked Owl and therefare a Species Impact Statement is not

required far this species.

Sooly Owl{Tyito tenebricosa)

The Sooty Owl occurs in the easternmost one-eighth of NSWY, on the coast, coastal escarpment
and eastern tablelands (DECC, 2008). The species accurs in rainforest, including dry rainforest,
subtropical and warm temperate rainforest, as well as moist eucalypt forests (DECC, 2008). The
species roosts by day in the hollow of a tall forest tree or in heavy vegetation and hunts by night
for small ground mammals or tree-dwelling mammals such as the Common Ringtail Possum
[Fasudochelrus peregrnus) or Sugar Glider (Petaurus breviceps (DECC, 2008). Sooty Owls
nestinverylarge tree-hollows (DECC, 2008).

The Sooty Owl was heard and recarded during & nocturnal survey within the inundation area,
which is consistent with this species being recorded in the same general location by Connell
Wagnerin 1996,

a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the Iife cycle of the species such that a viable focal population
of the species & likely to be placed at risk of extinction;

The Praposal involves the remaval of 5859 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. Itis considered unlikely to constitute habitat critical for the
maintenance of a local population of the Sooty Owl due to an expanse of native wegetation in
adjacent lands that is of greater habitat value.

The inundation area has no stags or hollow bearing trees that would provide potential nesting
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sites for a population of this species, however some stags and hollow bearing trees were
identified along the proposed access roads that are to be upgraded, the majority of which would
not have hollows sufficiently large enough to be utilised as roosting or nesting sites.

The Sooty Owl does utilise the study area as a foraging resource, because it was recorded in
the inundation area. However the exensive vegetation communities in the surrounding study
area are considered to be of greater foraging, nesting and breeding importance to a population
of this species. The Sooty Owlis highly mobile and would be minimally affected by the loss of
vegetation due to the proposed off-river storage and related infrastructure and would be able to
relocate into the adjacent lands.

The Proposal is not considered to reduce the local Sooty Owl population due to the low quality
of the habitat found in the inundation area and the availability of more favourable adjacent
habitats. It is unlikely to roost in the hollow bearing trees recorded along the proposed access
toads that are elevated above the inundation area, because the trees identified would not have
hallows suitably large enough far itto inhabit. Therefare the Saoty Owl recarded ansite may be
roosting in hollow bearing trees located in the elevated parts of the study area. It is therefore
considered that the Proposal is unlikely to significantly affect breeding and foraging success, or
dispersal of a local population of Sooty Cwls,

The existence of alternative foraging and breeding resources within the wider study area and
the relatively poar habitat value of the study area mean it is unlikely that the proposed action
would have an adverse effect on the life cycle of the Sooty Chwl such that a viable lacal
population of the species is likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed i likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at visk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— Is likely to have an adverse effect on the extent of the ecological conmunity such
that its local occurrence is likely to be phced at visk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d)  In relation to the habitat of a threatened species, population or ecological
COommunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokited from other
areas of habitat as a result of the proposed action, and
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— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survrival of the species, population or ecological community in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
monoculture plantings and weed infestation. Hollow bearing trees were identified along the
proposed access roads that are to be upgraded, the majority of which do not have hollows
sufficiently large enough to be utilised by the Sooty Owl

The Sooty Owl was recorded in the study area although the effectiveness of the study area as a
maovement corridor and habitat resource would not be negatively affected due to its level of
cannectivity to larger tracts of farest that provide better foraging and breeding habitat than the
habitat that is to be removed. Additional vehicle activity along the proposed access roads would
be expected, but not for the long-term, hence the threat of car strike in the local area would not
be significantly increased as a result of the proposed activities.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be affected by the proposed action is not considered an impartant resource far the Soaty Chyl
and the proposed vegetation clearing would not have a significant impact upon the lang-term
survival of the species

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.,

f] Whether the action proposed is consistent with the objectives or actions of a
recovery planor threat abatement phn;

There is a recovery plan for the Sooty Owl (DECC 2008), which outlines specific objectives to
help conserve the Sooty Owl and its habitat. Four current threats to Sooty Owls are identified.
The twa most relevant ones ta this action are the lass of mature hollow-bearing trees and
changes to forest and woodland structure, which leads to fewer such trees in the future and the
clearing of habitat for grazing, agriculture , forestry or other development. The paotential remaval
of hollow bearing trees along the proposed access roads to be upgraded poses a minimal threat
to the species, because the trees identified would not, at present, have hollows suitably large
enough for Sooty Owls to inhabit, although these trees may potentially provide suitably sized
hollows in the future.

The extensive adjacent land, which contains Yiewmont State Forest (890 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resene (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation cannectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.

The retention of hollow bearing trees as well as large, mature trees that would pravide hallows
in the future is one of the key strategies to recover the species, Although the proposed works
are nat consistent with this objective of the recavery plan it is assessed that there would be no
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negative impact on the long-term persistence and recovery of this species. Thisis due to the
proposed 122 A8 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

aql  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening process.

There are currently 31 key threatening processes (KTF's) listed under the T5C Act The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTF under
TSC and EPBC Acts. The proposed action includes the clearing of 58.53 ha of native vegetation
that contains existing foraging habitat and potential nesting sites in hollow bearing trees,
However the proposed protection area of 122 58 ha aims to conserve the surrounding
vegetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native wvegetation KTF would be excluded from the protection area, as
logging currently contributes to this KTF at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Propasal is unlikely to have
a significant impact on the Sooty Owl and therefore a Species Impact Staternent is not reguired
for this species.

Eastern Bentwing- bat {Minlopterus schreibersii oceanensis)

Eastern Bentwing-bats occur along the east and north-west coasts of Australia (DECC 2008).
The species is associated with a range of habitats, typically well-timbered areas where it
forages above and below the tree canopy on small insects (DECC 2008). The species would
utilise caves, old mines, and starmwater channels, under bridges and occasionally buildings for
shelter (DECC 2003). This species has been reported utilising bushland remnants in urban
areas and is estimated to forage within a 20 km radius in a single night (DECC 2003). Predators
include owls, pythons, feral cats and foxes (DECC 2008).

Breeding is confined to caves with suitable temperature, humidity and physical dimensions to
permit breeding (DECC 2008). The dependence of the Eastern Bentwing-bat upon relatively few
nursery caves suggests that threats to the existence or structuralintegrity of these may place
widespread populations in jeapardy (DECC 2003). Laong migrations between raost sites,
according to seasonal needs or reproductive status, have been recorded (DECC 2003).

With the onset of spring, adult female Eastern Bentwing-bats move from numerous widely
scattered roosts to specific nursery caves which provide high temperature and humidity ar have
an internal conformation that retains air warmed by the bats activities (DECC 2003). Within
nursery caves, young bats can be present at densities of up to 3 000 per square metre (DECC
2008). In Mew South Wales, mating occurs in late May and early June, just prior to winter
(DECC 2008). Cool caves are utilised during the winter hibernation, when Eastern Bentwing-
bats go into deep torpor, relying an body reserves of fat (DECC 2008). Bats in this state are
particulatly vulnerable to disturbance (DECC 2003).
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The Eastern Bentwing-bat was identified during the current study via definite Anabat recordings
at two locations within the study area. It was also recorded in the inundation area during a
previous study.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the life cycle of the species such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the removal of 53,59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Eastern Bentwing-bat due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

There are no known maternity roost caves within the study area that would support a local
population of the species and a high proportion of the potential foraging habitat is in adjacent
lands that have undergone less disturbances. The key habitat resource; caves and similar cave-
like rman-rmade structures for roosting occur beyvond the limits of the study area and would be
retained as potential roosting sites for a papulation of the species.

Whilst multiple trees with hallows are likely to be removed along the proposed access roads and
potentially undetected small hollows within the inundation area, these features are only
occasionally used by the Eastern Bentwing-bat and do not constitute primary roosting habitat for
a population of this species, as they would be more likely to utilise caves which occur in the
lacality. The distribution of & population would be greatest around such caves and densities may
decrease the greater the distance from them.

The existence of alternative foraging and breeding resources within the wider study area and
the poor habitat status of the study area mean it is unlikely that the proposed action would have
an adverse effect on the life cycle of the Eastern Bentwing-bat such that a viable local
population of the speciesis likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed i likelby to
have an adverse effect on the life cycle of the specles that constitutes the
endangered population such that a viahle local population of the species is likely
to be placed at visk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

— I5 likely to substantially and adversely modify the composition of the ecological
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community such that its local occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d) In relation to the habitat of a threatened species, population or ecological
coORunuURity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokted from other
areas of habitat as a result of the proposed action, and

- the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological community in the
focality,

The Proposalwould require the removal of an area of potential habitat, which is relatively small
in comparison to the expanse of adjacent habitat. Therefore this area could not be regarded as
significant habitat for the Eastern Bentwing-bat on a local or regional basis due to the level of
past disturbances. The Proposal would nat invalve the remaval ar modification of critical
roosting habitat or nursery/ hibernation caves for the Eastern Bentwing-bat.

The Eastern Bentwing-bat is a fast flying species that usually feeds above the canopy (Churchill
1998), and has been known to travel up to B5 kmin a night (Ayers et al. 1996). Given the high
tohbility of this species and the study area's connectivity to adjacent more favourable vegetation
it is unlikely that the proposed action would isolate the Eastern Bentwing-bat from other areas of
hahbitat.

Mo known maternity caves are within the lacality. The habitat to be removed may provide
potential foraging habitat for this species; however, it is not considered that the removal of this
already disturbed vegetation would have an impact on the long-term survival of the species.
“Yegetation clearance would not further isolate any area of hahitat for this wide-ranging and
highly mobile species. Compared to the remaining potential habitat within the study area and
wider lacality

Dlue ta the large amaount of alternative breeding and foraging habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the species
and the proposed wegetation clearing would not have a significant impact upon the lang-term
survival of this species.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
{either directhy or indirectly);

There is na critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat a batement phan;

DECC is yet to prepare a recovery plan for this species and does not currently list any Priarities
Action Statements (PAS). There are no threat abatement plans applicable to this species

The extensive adjacent land, which contains “iewmont State Forest (890 ha), Bollanaolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest
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(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the long-term survival of the species.

The retention of woodland and open forest remnants, especially those containing hollow-
bearing trees is ane of the key strategies to recaver the species. Although the proposed warks
are going to clear viable habitat it is assessed that there would be no negative impact on the
long-term persistence and recovery of this species. This is due to the proposed 122.58 ha
protection area, which would maintain connectivity with an extensive vegetation corridor
comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

i)  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTP'S) listed under the T5C Act. The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTP under
TSC and EPBC Acts. The proposed action includes the clearing of 58.59 ha of native vegetation
that contains existing foraging habtat and potential roosting sites in hollow bearing trees.
Howeverthe proposed protection area of 122 58 ha aims to conserve the surrounding
vegetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native vegetation KTF would be excluded from the protection area, as
logging currently contributes to this KT at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Eastern Bentwing-bat and therefore a Species Impact Staterment is
nat required for this species.

Golden-tipped Bat (Kerivoukl papuensis)

The Golden-tipped Bat is distributed along the east coast of Australia in scattered locations from
Cape York Peninsula in Queensland to Bega in southern NSW (DECC 2008). The species is
found in rainforest and adjacent sclerophyllforest, and roosts in abandoned hanging
Yellow-throated Scrubwren and Brown Gerygone nests located in rainfarest gullies on small
first- and second-order streams (DECC 2008). It is also known to roost beneath hanging moss
on tree trunks and in dense foliage in rainforest close to creek lines. Golden-tipped Bats would
fly up to two km from roosts to farage in rainforest and scleraphyll farest on upper-slopes, and is
a specialist feeder on small web-building spiders (DECC 2008).

The Gaolden-tipped Batwas identified during the current study via definite Anabat recordings at
one lacation within the study area.

a) In the case of a threaterned species, whether the action proposed is likely to have
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anadverse effect on the life cycle of the species such that a viable focal population
of the species & likely to be placed at risk of extinction;

The Proposal involves the removal of 58.59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 5.03 ha
of native wvegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Golden-tipped Bat due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

Whilst multiple trees with hallows are likely to be remowved along the proposed access roads,
these features are not used by the Golden-tipped Bat and do not constitute primary roosting
hahbitat for the species, as they would be more likely to utilise abandoned hanging bird ne sts,
hanging moaoss on tree trunks and in dense foliage, which would occur in the locality. The
distribution of a population of this species would be based upon the amount and location of
abandoned hanging bird nests. Due to past disturbances and structural modification at the site,
this distribution could be considered minimal and may only support a small population of the
species.

The species roosts in abandaoned hanging Yellow-throated Scrubwren and Brown Gerygaone
nests located in rainforest gullies on small first and secaond order streams (DECC, 2008). Both
bird species have been recarded in the study area during previous studies and the inundation
area contains a first order stream. Therefore abandoned hanging bird nests would ocour in the
study area and are likely to be utilised by the Golden-tipped Bat as roosting sites.

Given the extent of viable habitat suitable for the Golden-tipped Bat and the presence of
Yellow-throated Scrubwren and Brown Gerygone populations in the wider study area. tis
considered unlikely that the proposed action would have an adverse affect on the life cycle of
the Golden-tipped Bat such that & viable local population of the species is likely to be placed at
risk of extinction.

b)  In the case of an endangered population, whether the action proposed k likely to
have an adverse effact on the life cycle of the specles that constitutes the
endangered population such that a viable local population of the species is lkely
to be placed at risk of extinction;

There is no endangered population currently listed an the TSC Actwithin the study area.

c) In the case of an endangered ecological community or critically endange red
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its focal occurrence is likely to be phced at visk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

221332819 Bowraville OFf-River 5torage and bs=sociated Wiork =
Aquatic and Terrestrial Flora and Fauna Assessment



d) In relation to the habitat of a threatened species, population or ecological
COommunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokited from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survrival of the species, population or ecological community in the
focality,

The Proposalwould require the rermoval of an area of potential habitat, which is relatively small
in camparison to the expanse of adjacent habitat. Therefare this area could not be regarded as
significant habitat for the Golden-tipped Bat on a local or regional basis due to the level of past
disturbances.

The Proposalwould invalve the removal of roosting hahbitat that isin the form of abandaned
hanging Yellow-throated Scrubwren and Brown Gerygone nests. Given the extent of viable
habitat suitable for the Golden-tipped Bat and the presence of Yellow-throated Scrubwren and
Brown Gerygone populations in the wider study area, it is considered unlikely that the study
area would form an important component of habitat for the long-term survival of the species in
the locality.

The habitat to be removed may provide patential faraging hahbitat far this species; however, it is
tot considered that the removal of this structurally modified vegetation would have an impact on
the long-term survival of this species. The effectiveness of the study area as a movement
corridor and habitat resource would not be negatively affected due to its level of connectivity to
larger tracts of forest that provide better foraging and breeding habitat than the habitat that isto
be remaoved.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the Golden-
tipped Bat and the proposed vegetation clearing would not have a significant impact upon the
lang-term survival of this species.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phan or threat a batement phn;

The Gaolden-tipped Batis incorporated into The Action Plan for Australian Bats (DEWWHA, 159997,
Cne of the threats is that the majority of roosts that have been located so far, have been in the
nests of the Yellow-throated Scrubwren and Brown Gerygone, it may be important to identify
current threats facing these two rainforest bird species (DEWHA, 1999). As both of these
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species are present within the study area, there may also viable populations in the adjacent
habitat that is of greater hahitat value. In light of this, any Golden-tipped Bats that may became
dislocated as a result of the action may be able to relocate successfully into adjacent habitats
where viable Yellow-throated Scrubwren and Brown Gerygone populations are likely to oceur,

DECC is yet to prepare a recaovery plan for this species but does currently list B Priorities Action
statements (PAS). One PAS isto identify the effects of fragmentation on the speciesin a range
of fragmented landscapes, e.q. genetic isolation, movement and persistence across a range of
fragment sizes (DECC, 2009). The area to be cleared is not going to create fragmentation and

would retain connectivity to adjacent habitat. There are no threat abatement plans applicable to
this species.

The extensive adjacent land, which contains Wiewmont State Forest (890 ha), Bollanaolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the long-term survival of the species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recavery of this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves

q) Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTF's) listed under the T5C Act The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTF under
TSC and EPBC Acts. The proposed action includes the clearing of 58.53 ha of native vegetation
that contains existing foraging habitat and potential nesting sites in hollow bearing trees,
However the proposed protection area of 122 58 ha aims to conserve the surrounding
vegetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native wvegetation KTF would be excluded from the protection area, as
lagging currently contributes to this KT at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an the Golden-tipped Bat and therefore a Species Impact Statement is not
required for this species.

Little Bentwing-bat {(Miniopterus australis)

Little Bent-wing Bat is found in coastal north eastern MSWY and eastern Clueensland (DECC
2008). The species prefers moist eucalypt forest, rainforest ar dense coastal banksia scrub
(DECC,2008). Little Bentwing-bats roost in caves, tunnels and sometimes tree hollows during
the day, and at night farage far small insects beneath the canopy of densely vegetated hahitats
(DECC 2003). The species often share roosting sites with the Common Bentwing-bat and | in
winter, the two species may form mixed clusters (DECC 2008).
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The Little Bentwing-bat was identified during the current study via definite Anabat recordings at
two locationswithin the study area. It was also recorded within the inundation area during a
previous study.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the life cycle of the species such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the removal of 53,59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Little BEentwing-bat due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

There are no known maternity roost caves within the study area that would potentially support a
population of the species and a high proportion of the potential foraging habitat is in adjacent
lands that have undergone less disturbances. The key habitat resource; caves and similar cave-

like rman-rmade structures for roosting occur beyvond the limits of the study area and would be
retained.

Whilst multiple trees with hallows are likely to be remowved along the proposed access roads,
these features are only occasionally used by the Little Bentwing-bat and do not constitute
primary roosting habitat for a population of this species, as they would be more likely to utilise
caveswhich must occur elsewhere in the locality. However it may occasionally utilise the study
area asa foraging resource, as some limited faraging resources are available, although the
continuous vegetation communities in the surrounding study area are likely to be of greater
foraging and breeding importance to this species due to the presence of non-plantation lands
thatwould provide more favourable foraging and suitable hollow bearing trees.

The existence of alternative foraging and breeding resources within the wider study area and
the poor habitat status of the study area mean it is unlikely that the proposed action would have
an adverse effect on the life cycle of the Little Bentwing-bat such that a viable local population
of the species is likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed k likely to
have an adverse effact on the life cycle of the specles that constitutes the

endangered population such that a viable local population of the species is lkely
to be placed at risk of extinction;

There is no endangered population currently listed an the TSC Actwithin the study area.

c) In the case of an endangered ecological community or critically endange red
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
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that its local occurrence is likely to be plced at risk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d) In relation to the habitat of a threatened species, population or ecological
coRumunity:

— the extent to which habitat is likely to be removed or modified as a resulf of the
action proposed, and

— whether an area of hahitat is likely to become fragmented or isokated from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological commmunity in the
focality,

The Proposalwould require the removal of an area of potential habitat, which is relatively small
in comparison to the expanse of adjacent habitat. Therefore this area could not be regarded as
significant habitat for the Little Bentwing-bat on a local or regional basis due to the level of past
disturbances. The Proposal would not involve the remaval or modification of critical roosting
habitat ar nursery! hibernation caves for the Little Bentwing-bat.

The Little Bentwing-bat feeds on insects under densely vegetated habitats and is known to stay
within close proximity to colony sites (DECC, 2009). Giwen that no caves ar tunnels exist in the
study area suitable for a roosting colony and that very little densely vegetated habitats ocour
onsite, aswell asthe study area's connectivity to adjacent more favourable vegetation. It is
unlikely that the proposed action would isolate the Eastern Bentwing-bat fram other areas of
foraging and roosting habitat. The effectiveness of the study area as a movement coridar and
habitat resource would not be negatively affected due to its level of connectivity to larger tracts
of forest that provide better foraging and breeding habitat than the habitat that is to be removed.

The habitat to be removed may provide potential foraging habitat far this species; however, it is
not considered that the removal of this structurally modified vegetation would have an impact on
the long-term survival of the species. Wegetation clearance would not further isolate any area of
favourable habitat for this species in caompatrison to the remaining potential habitat within the
study area and wider locality.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the Little
Bentwing-bat and the proposed vegetation clearing would not have a significant impact upon
the long-term survival of this species.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat a batement phan;
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DECC is yet to prepare a recovery plan for this species but does currently list 25 Priorities
Action Statements (PAS). One PAS is to protect significant roostingd maternity sites of the
species. Thiswould be ensured as no caves or tunnels were identified in the study area. There
are no threat abaterment plans applicable to this species.

The extensive adjacent land, which contains Wiewmont State Forest (890 ha), Bollanaolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the long-term survival of the species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recavery of this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

)  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTF's) listed under the 750 Act The most
relevant one to this proposalis the clearing of native wegetation which is listed as a KTP under
TSC and EPBC Acts. The proposed action includes the clearing of 58.59 ha of native vegetation
that contains existing foraging habitat and potential roosting sites in hollow bearing trees.
Howeverthe proposed protection area of 122 58 ha aims to conserve the surrounding
veyetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native vegetation KTF would be excluded from the protection area, as
logging currently contributes to this KTP at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an the Little Bentwing-bat and therefare a Species Impact Statement is not
required for this species.

Endangered Ecological Community
River-flat Eucalypt Forest on CoastalFloodplains EEC

Preamble

The riparian vegetation in the study area has been substantially altered (both structurally and
flaristically) and degraded as a result of previous land management activities (logging, clearing
and grazing) and is dominated by Camphor Laurel, Privet and Lantana with scattered native
canopy trees. Areas of this vegetation along the Mambucca River, South Creek and lower
reaches of Bowra Creek contain some elements that possibly resemble the A¥verflat Euca it
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Forest on Goasa! Floodplains EEC listed under the TSC Act. However, the riparian vegetation
in these areas is not considered to constitute this EEC given:

b The vegetation, including canopy, understorey and groundcover strata, is dominated by
exotic species;

b Nlative species, potentially indicative of the EEC, including Forest Red Gum and Flooded
Gurm, are only present as scattered and isolated individuals. The majority of the understorey
was clear of vegetation due to livestock grazing and the remainder was comprised of exotic
species, whilst no native understorey species typically associated with this EEC were
present; and

b The study areais located well beyond the identified northern-most occurrence of the
community in the Port Stephens LGA (Scientific Committee Determination (DEC, 20057).

Whilst the riparian wegetation is not considered to comprise the River-flat Eucalypt Forest an
Coastal Floodplains EEC as determined by the Scientific Cammittee, a precautionary approach
has been taken and an assessment of significance has been prepared with respect to this
community (refer to Appendix 0. Given the relatively small area of highly modified and
disturbed riparian vegetation to be impacted (approximately 1 .49 ha), a significant impact on the
community is considered highly unlikely even if it does occur in some areas,

A similar riparian community was also recaorded at warious locations on the upper slopes of
Bowra Creek catchment. These areas of vegetation are not considered to constitute 'floodplain'
ecosysterns and hence are not considered to constitute this EEC.

The DEC prafile of this EEC determines the distribution of this community as being as far north
asthe Part Stephens LGA, which is found in the northern extent of the Sydney Basin Biaregion.
The study area is located in the Mambucca Shire LGA and is part of the North Coast Bioregion,
Therefare the study area is located beyand the typical natural distribution for this EEC.

GHD has decided to take the precautionary approach and has undertaken an assessment of
significance for this EEC |, because where the riverbank stabilisation works are proposed to
occur, impacting approximately 1.49 ha of ripanan vegetation, is where this vegetation
cammunity is representative of this EEC due to the presence of Eucalypt canapy species that
are typically associated with this EEC in the Sydney Basin Bioregion,

Background

As the name suggests, this EEC is found on the river flats of the coastal floodplains. It has atall open
tree layer of eucalypts, which may exceed 40 min height, but can be considerably shorter in
regrowth stands or under conditions of lower site quality. While the composition of the tree stratum
varies considerably, the most widespread and abundant dominant trees include Eucalptus
tereticormis [forest red gum) | E. ampifoliz (cabbage gurm), Angophora floribunds (rough-barked
applel and A. subweluting (broad-leaved applel. Known from parts of the Local Government Areas
of Port Stephens, Maitland, Singleton, Cessnock, Lake Macquarie, YWyang, Gosford, Hawkesbury,
Baulkham Hills, Blacktown, Parramatta, Penrith, Blue Mountains, Fairfield, Holroyd, Liverpool,
Bankstown, Wallondilly, Camden, Campbelltown, Sutherland, Wollongong, Shellharbaur, Kiama,
shoalhaven, Palerang, Eurobodalla and Bega “alley but may occur elsewhere inthese bioregions.
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a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the life cycle of the species such that a viable local population
of the species & likely to be placed at risk of extinction;

This factor does not apply to EECs.

b)  In the case of an endangered population, whether the action proposed k likely to
have an adverse effect on the life cycle of the specles that constitutes the
endangered population such that a viabhle local popilation of the species is likely
to be placed at risk of extinction;

This factor does not apply to EECs.

c) In the case of an endangered ecological community or critically endange red
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its focal occurrence is likely to be phced at visk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

The Proposal involves the removal of approximately 1.49 ha of structurally modified riparian
vegetation along sections af the Nambucca River and South Creek where riverbank stabilisation
works are proposed to take place. The ripanan vegetation in these areas contain some
elements resembling this EEC due to the presence of Eucalypt canopy species that are
recognised as an element of this EEC. However due to past land uses associated with
agriculture and land clearing this vegetation has become dominated by exotics resulting in a
reduction of these elements that are now scattered along these thin riparian zones. Therefore it
iz considered unlikely that there would be any significant impacts upon the extent of this
cammmunity, which may potentially resemble this EEC | in that it would be placed at risk of
extinction.

The compaosition of this ecolagical community contains some elements of this EEC and has
been structurally modified through weed infestation and land use practices and any addition al
modification is unlikely to place it at risk of extinction, as previous land use has already modified
it substantially and only some elements remain i.e. scattered canopy species typically
associated with this EEC.

d)  In relation to the habitat of a threatened species, population or ecological
COommunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokited from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survrival of the species, population or ecological community in the
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focality,

The Proposal involves the removal of approximately 1.49 ha of structurally modified riparian
vaegetation along sections of the Mambucca River and South Creek where riverbank stabilisation
warks are proposed to take place. The habitat value of this endangered caommunity is already
very low due to past disturbances associated with agricultural land use and weed infestation.

This community contains some elements resembling this EEC, which are scatterad through thin
Fipatian zones comprised of vegetation communities modified to varying degrees along the
Mambucca River and South Creek. |t is therefore not considered to be presently fragmented
and is unlikely to be fragmented as part of the proposed riverbank stabilisation works and
should remain connected to this thin riparian zone, as the works only occupy the lower
riverbank in close proximity to the waters edge. In some regard this community, which contains
some elements of this EEC | is already isolated in that it is located well beyand its typical
biaregional distribution.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
{either directhy or indirectly);

There is na critical habitat listed on the register for this EEC in the narth coast bioregion.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat abatement phan;

YWeed invasion is a threat to this endangered community. The vegetation to be cleared is
primarily weed infested and the removal of these weeds may assist in the re-establishment of
this community post riverbank stabilisation warks, ewen though it is only considered to contain
same elements of this EEC.

)]  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTP'S) listed under the T5C Act. The most
relevant one to this proposalis the clearing of native wegetation which is listed as a KTP under
T5C and EPBEC Acts. The proposed action includes the clearing of 1.49 ha of riparian
vegetation along the lower riverbank in close proximity to the waters edge along the Nambucca
River and South Creek where vegetation that contains some elements of this EEC occurs,
However this vegetation is structurally modified through past land uses and weeds infestation
and only contains some elements of this EEC; therefore the proposed action of riverbank
stabilisation would not constitute being a KTP.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an this vegetation community that contains some elements of River-flat
Eucalypt Farest on Coastal Floodplains EEC and therefare a Species Impact Statement is not
required for this EEC.
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Threatened Species Considered Likely to Occur

Spotted-tail Quoll (Dasyurus maculatus)

The Spotted-tail Quoll is the largest and most arboreal of the quolls. [tinhabits a variety of
habitatzs including wet and dry sclerophyll forest, rainforest, wine thicket, woodland and coastal
scrub and is known to deposit ts scats on prominent high paints in the landscape. This species
is solitary and typically occupies a home range of thousands of hectares. They normally travel
several kilometres a night while foraging. The subject area provides foraging habitat, but little in
the farm of shelter due ta the lack of large debris and tree hollaws.

Mo Spotted-tail Quolls were recarded in the study area however they are likely to occur.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the Iife cycle of the specles such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the remaval of 58.59 ha of structurally modified native wegetation in the
inundation area that is heavily infested with noxious weeds throughout the understarey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian wvegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Spotted-tail Cluoll due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

The study area is considered to be a smaller component of the averall habitat used by this
species asthey often have large hame ranges. This species would utilise the study area as a
foraging resource, although the continuous wvegetation communities in the surrounding study
area are considered to be of greater foraging and breeding importance to this species.
Additionally this species is typically salitary for the majority of its life and accupies a large home
range. Therefore the importance of the study area for a local population is considerad unlikely.

It is proposed that the vegetation immediately surrounding the inundation area occupying
122 58 ha that may be acguired by M3C from Forests MESW as a protection area to offset the
proposal The protection area would be made into & conservation area for the long-term and
subsequently the Spotted-tail Qualls inhabiting this area would be protected from logging and
any future development.

The Proposalis likely to remowe existing foraging habitat for a lacal Spotted-tail Cluoll
population, however due to structural modification resulting from past logging practices this
habitat is less favourable than habitats in adjacent lands. It is therefare considered that the
Proposal is unlikely to significantly affect breeding and foraging success, or dispersal of local
spotted-tail Quolls.
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Itis therefore unlikely that the proposed action would have an adverse effect on the life cycle of
the Spoatted-tail Cluoll such that a viable local population of the species is likely to be placed at
risk of extinction.

b)  In the case of an endangered population, whether the action proposed i likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viable local population of the species is likely
to be placed at risk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— Is likely to have an adverse effect on the extent of the ecological conmunity such
that its Jocal occurrence is likely to be phced at risk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d)  In relation to the habitat of a threatened species, population or ecological
community:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokited from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survrival of the species, population or ecological community in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
monoculture plantings and weed infestation. The Spotted-tail Cuollis solitary and typically
occupies a home range of thousands of hectares. They normally travel several kilometres a
night and may occasionally utilise the area as a foraging resource. There was also a minimal
arnount of large log debris and tree hollows available for shelter within the study area. The study
areawould be revegetated where possible with local native speciesta reflect the natural
canditions existing prior to development and improve other roadside vegetation areas that are
currently degraded.

The effectiveness of the study area as a movement corridar and habitat resource would not be
negatively affected due to its level of connectivity to larger tracts of forest that provide better
foraging and breeding habitat than the habitat that isto be removed. Additional vehicle activity
along the proposed access roadswould be expected, but not for the long-term, hence the threat
of car strike in the local area would not be significantly increased as a result of the proposed
activities.

Due to the large amount of alternative breeding and foraging habitat within the locality, the area
to be affected by the proposed action is not considered an impoartant resource for the Spotted-
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tail Quoll and the proposed vegetation clearing would not have a significant impact upon the
lang-term survival of this species.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species or similar species on the register of critical
habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat abatement phan;

There is no recovery plan for this species however there are 32 priority actions listed for this
specieswithin the priority action statement. High priority actions include habitat management
(conservation of core gquoll habitat) and manitaring and research (short and long term, tracking
and disturbance thresholds). Although the proposed action is not consistent with some of the
objectives of these priority actions it is assessed that there would be no negative impact on the
lang-term persistence and recavery of this species. This is due to the proposed 12258 ha
protection area, which would maintain connectivity with an extensive vegetation corridar
comptrised of state forest and nature reserves.

The extensive adjacent land, which contains Viewmont State Forest (890 ha), Bollonolla MNature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(¥ 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the lang-term survival of the species.

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

i)  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 30 key threatening processes (KTF'S) listed under the T5C Act The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTP under
T2C and EPBC Acts. The proposed action includes the clearing of 3.9 ha of native vegetation
that contains existing foraging habitat and potential nesting sites in hollow bearing trees.
However the proposed protection area of 122 58 ha aimsto conserve the surrounding
vegetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native vegetation KTF would be excluded from the protection area, as
logging currently contributes to this KT at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Spotted-tail Quoll and therefore a Species Impact Statement is not
required far this species.
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Grey-headed Flying-fox (Pteropus poliocephalus)

Foosting camps are generally located within 20 km of a regular food source and are commonly
found in gullies, close towater and in wegetation with a dense canopy. Site fidelity to camps is
high with some camps being used for aver a century. These camps can be made up of many
thousands of animals. The GHFF eats fruit from a range of native and introduced species,
particularly figs, and for this reason it is sometimes called a 'Fruit Bat' (DECC, 2008).

Annual mating commences in January and a single young is born each year. The young are
usually born in September-Movember (DECC 2003).

Individual camps may have tens of thousands of animals and are used for mating, birth and the
rearing of young. Although they appear in large groups, numbers of Grey-He aded Flying Foxes
are declining because of habitat clearing (Australian Museum, 2003).

This species would travel up to 50 km to forage. They feed an the nectar and poallen of native
trees, in particular Eucalyptus, Melaleuca and Banksia, and fruits of rainforest trees and vines.
They also forage in cultivated gardens and fruit crops and can inflict severe crop damage. This
species is sensitive to the loss of key roosting resources, particularly winter and summer
flowering species (DEC C, 2008).

The GHFF was not detected on the study area during the present study, however it was
recorded in previous studies to the east of the study area. A large GHFF colony is located
adjacent to the Bowraville Township.

a) In the case of a threaterned species, whether the action proposed is likely to have
anadverse effect on the life cycle of the species such that a viable focal population
of the species & likely to be placed at rik of extinction;

The Proposal involves the removal of 58.59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Grey-headed Flying-fox (GHFF) due to an expanse of
native vegetation in adjacent lands that is of greater hahitat value.

The GHFF was not detected an the study area during the present study and it is unlikely ta
camp or breed there given the lack of dense canopy cover and access to a permanent water
body as iz preferred for campsites. It is likely to forage opportunistically on the flowers of the
Tallowwood, Turpentine, lronbark and Bloodwoods located on and around the study area.

Although this species may utilise the study area as a foraging resource, the vegetation
communities in the adjacent lands associated with Forests NSW are considered of greater
foraging and breeding importance to this species. As a population and as individuals the GHFF
is highly mohile species and would be minimally affected by the loss of native vegetation. 1t is
also noted that within the broader study area there is a vast extent of native vegetation that
contains similar vegetation communities as those contained within the study area that are in a
less disturbed condition and more likely to sustain members of the viable local population
identified on the Mambucca River in Bowraville Township.
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The existence of alternative feeding and breeding resource s within the broader study area and
the limited resources provided by the study area mean it is unlikely that the action proposed
would have an adverse effect on the life cycle of the GHFF such that a viable local population of
the speciesis likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed k likely to
have an adverse effect on the life cycle of the specles that constitutes the

endangered population such that a viabhle local popilation of the species is likely
to be placed at risk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endange red
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its focal occurrence is likely to be phced at visk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d)  In relation to the habitat of a threatened species, population or ecological
conumunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of hahitat is likely to become fragmented or isokated from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological commmunity in the
focality:

The vegetation to be removed comprises degraded vegetation due to past logging practices,
manoculture plantings and weed infestation.

The GHFF may utilise the subject area opportunistically as a foraging resource at certain times
of the year as part of a much larger home range. There is low quality roosting habitat available
due to the structurally modified nature of the inundation area. One GHFF was recorded within
the inundation area during previous studies; howeyer nane were recorded during the present

study. The minimal recording of the species in the inundation area is indicative of the level of
disturbance and habitat values at the site.

The effectiveness of the study area as a movement carridor and habitat resource would naot be
negatively affected due to its level of connectivity to larger tracts of forest that provide better
foraging and breeding habitat than the habitat that isto be remaved. The GHFF is highly
nomadic and follows the fruiting season. Migratory movements can be up to hundreds af
kilornetres. The proposed action would not decrease the value of the study area as a potential
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movement corridor, therefore no area of habitat is likely to become fragmented or isolated from
other areas of hahitat.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the GHFF and
the proposed vegetation clearing would nat have a significant impact upan the long-term
survival of this species.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species or similar species on the register of critical
habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat a batement phn;

An Action Plan for Australian Bats was completed in 1993, This Action Plan, which was
prepared far Environment Australia, reviews the conservation status of 80 taxa of Australian
bats including the GHFF. The major threat to this species according to the Action Plan is hahitat
loss. The complexity of the habitat require ments of the GHFF, particularly its requirement for
multiple, geographically dispersed populations of food trees, leaves it vulnerable to population
declines from land use decisions and management strategies. Although the proposed action is
nat cansistent with the objectives of these priority actions it is believed that there would be na
negative impact on the lang-term persistence and recovery of this species due to the already
disturbed state of the area to be cleared and the large armount of similar resources in the study
area.

The extensive adjacent land, which contains Wiewmont State Forest (890 ha), Bollanaolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the twao nature reserves could be considered as
providing security for the lang-term survival of the species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recavery of this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation coridor comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

) Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 30 key threatening processes (KTP's) listed under the T5C Act. The most
relevant one to this proposalis the clearing of native wegetation which is listed as a KTP under
TSC and EPBC Acts. The proposed action includes the clearing of 58.59 ha of native vegetation
that contains existing foraging habitat. Howewer the proposed protection area of 122.58 ha aims
to consenve the surrounding wegetation that does contain hollow bearing trees and mare
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suitable foraging habitat and in effect the clearing of native vegetation KTFP would be excluded
from the protection area, as logging currently contributes to this KTP at this locality.

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the GHFF and therefore a Species Impact Statement is not required for
this species.

Powerful Owl {Ninox strenua)

In MEWW, this species is widely distributed throughout the eastern forests fram the coast inland to
the tablelands. The Powerful Owl inhabits a range of vegetation types, from woodland and open
sclerophyll forest to tall open wet forest and rainfarest. The Powerful Owd requires large tracts of
forest orwoodland habitat but can accur in fragmented landscapes aswell. The species breeds
and hunts in open or closed sclerophyll forest or woodlands and occasionally hunts in open
habitats. It roosts by day in dense vegetation comprising species such as Turpentine [ Syncarma
glomulfera), Black She-oak [(Allocaawaring littoralis, Blackwood (Acacia melanoxyion), Rough-
barked Apple (Angophora floribunda), Cherry Ballart (Exocarpus cupresaforrmia and a number
of eucalypt species. As most prey species require hollows and a shrub layer, these are
important habitat components for the owl.

Foweful Owls nest in large tree hollows (at least 0.5 m deep), in large eucalypts (diameter at
breast height of B0-240 cm) that are at least 150 years old. Mesting occurs from late autumn to
mid-winter, but is slightly earlier in north-eastern M3W (late summer - mid autumn).

The Powerful Owl has been previously recorded within a 10 km radius of the study area and
was targeted whilst using call playback, however none were recorded during this study.
Previous studies also targeted the Powerful Owl with no success.

a) In the case of a threaterned species, whether the action proposed is likely to have
anadverse effect on the life cycle of the species such that a viable focal population
of the species & likely to be placed at rik of extinction;

The Proposal involves the removal of 58.59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Powerful Owl due to an expanse of native vegetation in
adjacent lands that is of greater habitat value.

The inundation area has no stag or hallow bearing trees that would provide potential nesting
sites, however some stags and hollow bearing trees were identified along the proposed access
roads that are to be upgraded, the majority of which would not have hollows sufficiently large
enaugh to be utilised as roosting or nesting sites.

This species preferred nesting trees were not identified as occurring within the inundation area
but were identified along the access roads to be upgraded, however no hollows were identified
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as being large enough for the speciesto nest in. Therefare it is unlikely that a local population of
the species nests or breeds within the study area.

However it may occasionally utilise the study area as a foraging resource |, as some limited
foraging resources are available, although the continuous vegetation communities in the
surrounding study area are likely to be of greater faraging and breeding impartance to this
species due to the presence of non-plantation lands that would pravide suitable hollow bearing
trees. The Powerful Owlis highly mobile and would be minimally affected by the loss of
vegetation due to the proposed off-river storage and related infrastructure.

The Proposal is not considered to reduce the local Powerful Owl population due to the low
guality of the habitat found in the inundation area and the availability of more favourable
adjacent habitats. It is therefore considered that the Proposalis unlikely to significantly affect
breeding and foraging success, or dispersal of local Poweful Cwls.

The existence of alternative foraging and breeding resources within the wider study area and
the relatively poar habitat status of the study area mean it is unlikely that the proposed action
would have an adverse effect on the life cycle of the Barking Owl such that a viable local
population of the speciesis likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed & likelfy to
have an adverse effect on the life cycle of the specles thait constitutes the
endangered population such that a viabhle local popilation of the species is likely
to be placed at risk of extinction;

There is no endangered population currently listed an the TSC Actwithin the study area.

c) In the case of an endangered ecological community or critically endange red
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its focal occurrence is likely to be phced at visk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d) In relation to the habitat of a threatened species, population or ecological
coORunuURity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of habitat is likely to become fragmented or isokted from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological cormenunity in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
manoculture plantings and weed infestation. Hollow bearing tree s were identified along the
proposed access roads that are to be upgraded, the majornty of which do not have hollows
sufficiently large enough to be utilised by the Powerful Owl.
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The Powerful Owlis known to adapt to fragmented landscapes, although the effectiveness of
the study area as a movement carridar and habitat resource would not be negatively affected
due to its level of connectivity to larger tracts of forest that provide better foraging and breeding
habitat than the habitat that is to be removed. Additional vehicle activity along the proposed
access roadswould be expected, but not far the long-term, hence the threat of car strike in the
local area would not be significantly increased as a result of the proposed activities.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an impoartant resource far the Powerful
Cwl and the proposed vegetation clearing would not have a significant impact upan the long-
term survival of this species.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat a batement phn;

There is a recovery plan for the Powerful Owl (NSW MNational Parks and Wildlife Service, 2003),
which outlines specific objectives to help canserve the Powerful Owl and its habitat. Four
current threats to Powerful Owls are identified. Inappropriate forest harvesting practices that
change forest structure and the removal of ald growth haollow-bearing trees iz the primary threat
posed by the proposed action.

The potential removal of hollow bearing trees along the proposed access roadsto be upgraded
poses a minimal threat to the species, because the trees identified would not, at present, have
hallows suttably large enough far Powerful Chwls to inhabit, although these trees may potentially
provide suitably sized hollows in the future. The species was not identified within the study area
because its preferred nesting habitat may not be present, but use of the site as a foraging
resource is likely.

The extensive adjacent land, which contains Viewmont State Forest (830 ha), Bollonolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(¥ 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
providing security for the long-term survival of the species.

The retention of woodland and open farest remnants, especially those containing hallow-
bearing trees is one of the key strategies to recover the species. Although the proposed works
are not consistent with this objective of the recovery plan it is assessed that there would be no
negative impact on the lang-term persistence and recaovery aof this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
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lands and it has lower habitat values due to structural modification and weed infe station.

q) Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTF's) listed under the T5C Act The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTF under
TSC and EPBC Acts. The proposed action includes the clearing of 58.53 ha of native vegetation
that contains existing foraging habitat and potential nesting sites in hollow bearing trees,
However the proposed protection area of 122 58 ha aims to conserve the surrounding
vegetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native wvegetation KTF would be excluded from the protection area, as
logging currently contributes to this KTF at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Powerful Owl and therefore a Species Impact Statement is not
required for this species.

Glossy Black Cockatoo {Calyptorhynchus lathami)

The Glossy Black Cockatoo is uncommon although widespread throughout suitable forest and
woodland habitats. This species is dependent on large hollow-bearing eucalypts for nest sites.
This species typically inhabits open forest and woodlands of the coast and the Great Dividing
Fange up to 1000 rm in which stands of she-oak species, paricularly Black She-oak
fAllocasuaring Nttoralis), Forest She-oak (A, torwlosa) or Drooping She-oak (4. verticillata)
occur. It feeds almost exclusively on the seeds of several species of she-oak (Casuannag and
Allocasuaring species).

This specieswas not recorded during the recent study, however Allocasuaring torulosa and A,
torwiosa were both identified and are a foraging resource for the species and it has been
previously recaorded within & 10 km radius to the southeast of the study area.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the life cycle of the species such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the removal of 58,59 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation alonyg the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restaration warks are lacated along the
Mambucca River and South Creek. |t is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Glossy Black Cockatoo due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

The inundation area has no stags or hollow bearing trees that would provide potential nesting
sites, however some stags and hollow bearing trees were identified along the proposed access
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roads that are to be upgraded, the majority of which would not, at present, have hollows
sufficiently large enough to be utilised as roosting ar nesting sites.

The Glossy Black Cockatoo may utilise the study area as a foraging resource, because it has
been previously recorded within a 10 km radius of the study area. However the extensive
vegetation communities in the surrounding study area are considered to be of greater faraging
and in particular nesting and breeding importance to a population of this species, as the
surrounding more elevated areas contain a greater abundance of Allocasuaring sp. that are
impartant to the species. The Glossy Black Cockatoo is highly mobile and would be minimally
affected by the loss of vegetation due to the proposed off-river storage and related infrastructure
and would be able to relocate into the adjacent lands.

The Proposalis not considered to reduce the local Glossy Black Cockatoo population due to the
low quality of the habitat found in the inundation area and the availability of more favourahble
adjacent habitats that contain a greater abundance of foraging resources ie. Allocasuarina sp..

The existence of alternative foraging and breeding resources within the wider study area and
the reduced habitat status of the study area mean it is unlikely that the proposed action would
have an adverse effect on the life cycle of the Glossy Black Cockatoo such that a viable local
population of the speciesis likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed i likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local popuiation of the species is likely to be placed at r5k
of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

- is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence k likely to be placed at risk of extinction,

This factor does not apply to this species.

d)  In relation to the habitat of a threatened species, population or ecological
coORununity:

— the extent to which habitat is likely to be removed or modifled as a resulf of the
action proposed, and

— whether an area of habitat is likely to bacome fragmented or isobted from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological community in the
focality,
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The vegetation to be removed comprises degraded vegetation due to past logging practices,
manoculture plantings and weed infestation. Hollow bearing tree s were identified along the
proposed access roads that are to be upgraded, the majonty of which do not have hollows
sufficiently large enough to be utilised by the Glossy Black Cockatoo.

The effectiveness of the study area as a movement corridar and habitat resource would not be
negatively affected due to its level of connectivity to larger tracts of forest that provide better
foraging and breeding habitat than the habitat to be removed. Additional vehicle activity along
the proposed access roads would be expected, but not for the long-term, hence the threat of car
strike in the localarea would not be significantly increased as a result of the proposed activities.
Any resident Glossy Black Cockatoos would be able to relocate into adjacent lands that provide
higher guality foraging and roosting habitats.

Due to the large amount of alternative breeding habitat and greater abundance of foraging
habitat within the locality, the area to be effected by the proposed action is not considered an
impartant resource for the Glossy Black Cockatoo and the proposed wegetation clearing would
not have a significant impact upon the long-term survival of this species.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat,

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat abatement phan;

There is no recovery plan for the Glossy Black Cockatoo. Four current threats to Glossy Black
Cockatoos are identified. The two most relevant ones to this action are the loss of mature
hallow-bearing trees and changes to forest and woodland structure, which leads to fewer such
trees in the future, and the clearing of habitat for development.

The potential removal of hollow bearing trees along the proposed access roads to be upgraded
poses a minimal threat to the species, because the trees identified do not, at present, have
hollows sutably large enough for Glossy Black Cockatoos to inhabit, although these trees may
potentially provide suitably sized hollows in the future. The existing vegetation is already
structurally modified so any changes to the forest structure at the site has already occurred due
to logging practice s with the subsequent invasion of noxious weeds throughout the understarey.

The extensive adjacent land, which contains Yiewmont State Forest (830 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resence (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.

The retention of hollow bearing trees as well as large, mature trees that would pravide hollows
in the future is one of the key strategies to recover the species. Although the proposed works
are nat consistent with this objective of the recavery plan it is assessed that there would be no
negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 A8 ha protection area, which would maintain connectivity with an extensive
vegetation corridar comprised of state forest and nature reserves.
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The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

i)  Whether the action proposed constitutes or is part of a key threatening process or

is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTP'S) listed under the T5C Act. The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTP under
T2C and EPBC Acts. The proposed action includes the clearing of 3.9 ha of native vegetation
that contains existing foraging habitat and potential nesting sites in hollow bearing trees.
However the proposed protection area of 122 58 ha aimsto conserve the surrounding
vegetation that does contain hollow bearing trees and more suitable foraging habitat and in
effect the clearing of native vegetation KTF would be excluded from the protection area, as
logging currently contributes to this KT at this locality.

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have

a significant impact on the Glossy Black Cockatoo and therefore a Species Impact Staterment is
not required for this species.

Wompoo Fruit-dove (Ptifinopus magnificus)

This species is rarely recorded south of Coffs Harbour. Three subspecies are recognised, with
the most southerly in MWy and southeastern CQlueensland. It occurs in or near rainfarest, low
elevation moist eucalypt forest and brush box forests. This species feeds on a diverse range of
tree and vine fruits and is locally namadic, following ripening fruit. Some of its feed trees rely on
this species to distribute their seeds. It breeds in spring and early summer and is most often
seen in mature forests, but is also found in remnant and regenerating rainfarest. Aspects of its
behavior such as social behavior and structure, movements and breeding biology have not
been well-studied.

This species was not recorded during the current study; howewer it may potentially occur on site
at ane time or another, as it was previously recorded within a 10 km radius of the study area by
Forests NSW.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the life cycle of the specles such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the remaval of 5859 ha of structurally modified native wegetation in the
inundation area that is heavily infested with noxious weeds throughout the understarey, 4 55 ha
of native vegetation along the proposed access roads and 14.23 ha of pastureland and weed
infested riparian wvegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. Itis considered unlikely to constitute habitat critical for the
maintenance of a local population of the WYompoo Fruit-dove due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

Bowraville OffRiver Storage and Aesociated Works 22143302819
Aquatic and Terrestrial Flora and Fauna Assessment



The study area may provide potential nesting sites for a population of this species, however the
surrounding lands where pockets of rainforest exist that are not as structurally modified may be

more favourable to this species. Additionally the YWormpoo Fruit-dove is rarely recorded south of
Coffs Harbour.

The WYWompoo Fruit-dove is likely to utilise the study area as a foraging resource at certain times
of the year as seasonal native fruts are ripening. These species are likely to be in short supply
inthe study area due to weed infestation and past logging practices. However the extensive
vegetation communities in the surrounding study area are considered to be of greater foraging,
nesting and breeding importance to a population of this species, because it is less intensively
logged and has lowerweed content. The Wormpoo Fruit-dove is a highly mobile nomadic
species that would be minimally affected by the loss of vegetation due to the proposed off-river
storage and related infrastructure and would be able to relocate successfully into the adjacent
lands.

The existence of alternative foraging and breeding resources within the wider study area and
the relatively poor habitat status of the study area mean it is unlikely that the proposed action
would have an adverse effect on the life cycle of the Wompoo Fruit-dove such that a viable local
population of the speciesis likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed i likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viabhle local population of the species is likely
to be placed at visk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

- is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence k likely to be placed at risk of extinction,

This factor does not apply to this species.

d)  In relation to the habitat of a threatened species, population or ecological
coORununity:

— the extent to which habitat is likely to be removed or modifled as a resulf of the
action proposed, and

— whether an area of habitat is likely to bacome fragmented or isobted from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological community in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
tonoculture plantings and weed infestation.
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The Wompoo Fruit-dove has been recorded within a 10 km radius of the study area. The
effectiveness of the study area as a movement carridar and habitat resource would not be
negatively affected due to its level of connectivity to larger tracts of forest that provide better
foraging and breeding habitat than the habitat that is to be removed. The Wompoo Fruit-dove
would be able to relocate into adjacent lands that provide higher quality faraging and breeding
hahitat.

Additional vehicle activity along the proposed access roads would be expected, but not for the
lang-term, hence the threat of car strike in the local area would not be significantly increased as
a result of the proposed activities.

Due to the large amount of alternative breeding and feeding habitat within the locality, the area
to be affected by the proposed action is not considered an impartant resource for the Wompoo
Fruit-dove and the proposed vegetation clearing would not have a significant imp act upon the
long-term survival of this species.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat a batement phan;

There iz no recavery plan for the Yaompoo Fruit-dove. Three current threats to Wompoo Fruit
daoves are identified (DECC, 2008). The twao most relevant anes to this action are clearing,
fragmentation and weed invasion of low to mid-elevation rainforest due to coastal development
and grazing, and logging and roading in moist eucalypt forest with well-developed rainforest
understarey.

The potential remaoval of some rainforest by means of clearing/ logging may reduce faraging
resources in the study area. Although the proposed works are not consistent with the current
threats it is assessed that there would be no negative impact on the long-term persistence and
recavery of this species. This is due to the proposed 12258 ha protection area, which would
maintain connectivity with an extensive vegetation corridor comprised of state forest and nature
reserves. Additionally the Wompoo Fruit-dove is a highly mobile and nomadic species and
would be able to find foraging and breeding resources elsewhere.

The extensive adjacent land, which contains Yiewmont State Forest (830 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resence (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study areas and provides extensive
habitat linkages in the locality. The presence of the two nature reserves could be considered as
praviding security for the long-term survival of the species.

The rainfoarest vegetation to be cleared is smallin comparison to vegetation associated with
adjacent lands and it has lower habitat values due to structural modification and weed
infestation.
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gl Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening process.

There are currently 31 key threatening processes (KTP'S) listed under the T5C Act The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTP under
T2C and EPBC Acts. The proposed action includes the clearing of 3.9 ha of native vegetation
that contains existing foraging habitat and potential nesting sites. However the proposed
protection area of 122.58 ha aims to conserve the surrounding vegetation that does contain
hallow bearing trees and more suitable faraging habitat and in effect the clearing of native
vegetation KTF would be excluded from the protection area, as logging currently contributes to
this KTF at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Wompoo Fruit-dove and therefore a Species Impact Statement is not
required far this species.

Giant Barred Frog (Mixop hyes feratus)

Giant Barred Frog is distributed along the coast and ranges from southeastern Clueensland to
the Hawkeshury River in NSW (DECC, 2003). Mortheastern NM3W, particularly the Coffs
Harbour-Darrigo area, is now a stronghold (DECC, 2009). The species forage and live amaongst
deep, damp leaf liter in rainforests, moist eucalypt forest and nearby dry eucalypt forest, at
elevations below 1000 m (DECC, 2003). They breed around shallow, flowing rocky streams
from late spring to summer (DECC, 2009),

The Giant Barred Frog was not detected inthe study area during the present study, however it
is likely to occur within the study area as it has been previously recorded to the northeast of the
study area.

a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the Iife cycle of the species such that a viable focal population
of the species & likely to be placed at risk of extinction;

The Praposal involves the remaval of 5859 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. Itis considered unlikely to constitute habitat critical for the
maintenance of a local population of the Giant Barred Frog due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

Giant Barred Frog was not recorded during the field surveys undertaken for this assessment,
however potential habitat for the species is present within gullies supporting rainfarest and moist
gully forest within the inundation area. It is within these vegetation communitie s that populations
of the species may be distributed.

Itis considered unlikely that a local population of Giant Barred Frog would be adversely affected
such that it would be placed at risk of extinction. It is considered unlikely that the Proposal
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would adversely affect any of the currently known populations of the species, as no DECC Atlas
of MW Wildlife records are located within the inundation ares or locations of other
infrastructure.

The existence of alternative foraging and breeding resources within the wider study area and
the relatively poar habitat status of the study area mean it is unlikely that the proposed action
would have an adverse effect on the life cycle of the Giant Barred Frog such that a viable local
population of the speciesis likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed k likely to
have an adverse effect on the life cycle of the specles that constitutes the
endangered population such that a viable local population of the species is lkely
to be placed at risk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endange red
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its focal occurrence is likely to be phced at visk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d) In relation to the habitat of a threatened species, population or ecological
coRumunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of hahitat is likely to become fragmented or isokated from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to

the long-term survival of the species, population or ecological commmunity in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
manoculture plantings and weed infestation. There exists potential habitat for the species within
gullies supparting rainforest and moist gully farest within the inundation area.

The effectiveness of the study area as a movement corridor and habitat resource would not be
negatively affected due to its level of connectivity to larger tracts of forest that provide better
foraging and breeding habitat than the hahitat that isto be remoaoved. The inundation of the site
would displace the Giant Barred Frog, however the upper reaches of the Bowra catchment
containing rainforest may provide appropriate habitat for the species.

Due ta the large amaount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the Giant
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Barred Frog and the proposed vegetation clearing would not have a significant impact upon the
lang-term survival of this species.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directhy or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat a batement phan;

DECC is yet to prepare a recaovery plan for this species but does currently list B Priorities Action
Statements (PAS). One PAS isto control weeds in riparian areas. Eight current threats to the
Giant Barred Frog are identified. Changes in water flow patterns; either increased or decreased
flows and habitat loss through wegetation clearance are the key ones relating to the proposed
action. The water flow patterns below the off-river storage would be reduced, however B0 % of
the environmental flow rate isto be maintained in the Mambucca River and lower reaches of
Bowra Creek, this should provide viable habitat for the species.

The extensive adjacent land, which contains “iewmont State Forest (830 ha), Bollonolla Mature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study area and provides extensive
habitat linkages in the locality that may be utilised by the species. The presence of the two
nature reserves could be considered as praviding security for the long-term survival of the
species.

Although the proposed works are going to clear viable habitat t is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 A8 ha protection area, which would maintain connectivity with an extensive
vegetation corridar comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

i)  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTF'S) listed under the T5C Act The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTP under
T2C and EPBC Acts. The proposed action includes the clearing of 3.9 ha of native vegetation
that contains existing foraging and breeding habitat. However the proposed protection area of
12258 ha aims to conserye the surrounding vegetation that does contain hollow bearing trees
and more suitable foraging habitat and in effect the clearing of native vegetation KTF would be
excluded fram the protection area, as logging currently contributes to this KT at this locality.

Conclusion

Bas=ed on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Giant Barred Frog and therefore a Species lmpact Staternent is not
required far this species.
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Southern Barred Frog (Mixophyes balbus)

This species is typically found in rainforest and wet, tall open forest in the foothills and
escarpment on the eastern side of the Great Dividing Range (DECC , 2009). Outside the
breeding season adults live in deep leaf litter and thick understarey vegetation an the farest
floor (DECC, 2009). This species breeds in streams during summer after heavy rain (DECC,
2009y

The Southern Barred Frag was not detected in the study area during the present study,

however it is likely to occur within the study area because viable foraging and breeding habitat
exists.

a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the Iife cycle of the species such that a viable focal population
of the species & likely to be placed at rikk of extinction;

The Proposal involves the remaval of 5559 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
taintenance of a local population of the Southern Barred Frog due to an expanse of native
vegetation in adjacent lands that is of greater habitat value.

The Southern Barred Frog was not recorded during the field surveys undertaken for this
assessment, however potential habitat for the species is present within gullies supporting
rainforest and moist gully forest within the inundation area. It is within these vegetation
communities that populations of the species may be distributed.

Itis considered unlikely that a local population of Southern Barred Frog would be adversely
affected such that it would be placed at risk of extinction. It is considered unlikely that the
Proposal would adversely affect any of the currently known populations of the species, as no
DECC Atflas of NSW \Wildlife recards are located within the inundation area ar lacations of ather
infrastructure.

The existence of alternative foraging and breeding resources within the wider study area and
the poor habitat status of the study area mean it is unlikely that the proposed action would have
an adverse effect on the life cycle of the Southern Barred Frog such that a viable local
population of the speciesis likely to be placed at risk of extinction.

b) In the case of an endangered population, whether the action proposed k likely to
have an adverse effect on the life cycle of the specles that constitutes the
endangered population such that a viabhle local popilation of the species is likely
to be placed at risk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.
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c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be plced at risk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d) In relation to the habitat of a threatened species, population or ecological
coRumunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of hahitat is likely to become fragmented or isokated from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological commmunity in the
focality,

The vegetation to be removed comprises degraded vegetation due to past logging practices,
manoculture plantings and weed infestation. There exists potential habitat for the species within
gullies suppoarting rainforest and moist gully forest within the inundation area.

The effectiveness of the study area as a movement corridor and habitat resource would not be
negatively affected due to its level of connectivity to larger tracts of forest that provide better
foraging and breeding habitat than the hahitat that isto be remoaoved. The inundation of the site
would displace the Southern Barred Frog, howeyer the upper reaches of the Bowra catchrment
containing rainforest may provide appropriate habitat for the species.

Due ta the large amaount of alternative breeding and feeding habitat within the locality, the area
to be effected by the proposed action is not considered an important resource for the Southem
Barred Frog and the proposed vegetation clearing would not have a significant impact upan the
lang-term survival of this species.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
{either directhy or indirectly);

There is na critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn orthreat abatement phn;

DECC is yet to prepare a recovery plan for this species but does currently list 7 Priorities Action
otatements (PAZ). One PAS isto control weeds in known habitat for this species. Four current
threats to the Southern Barred Frog are identified. Changes in water flow patterns; either
increased or decreased flows and habitat loss through vegetation clearance are the key ones
relating to the proposed action. The water flow patterns below the off-river storage would be
reduced, however 80 % of the environmental flow rate is to be maintained in the Nambucca
River and lower reaches of Bowra Creek, this should provide viable habitat for the species.
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The extensive adjacent land, which contains Yiewmont State Forest (830 ha), Bollonolla Mature
Reserve (B50 ha), Bowraville Mature Resence (80 ha) and the large Gladstone State Forest

(7 200 ha) strengthens the vegetation connectivity of the study area and provides extensive
habitat linkages in the locality that may be utilised by the species. The presence of the two
nature reserves could be considered as praviding security for the long-term survival of the
species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recavery of this species. This is due to the
proposed 122 58 ha protection area, which would maintain connectivity with an extensive
vegetation corridor comprised of state forest and nature reserves.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

)  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTP's) listed under the T5C Act. The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTF under
TSC and EPBC Acts. The proposed action includes the clearing of 58.59 ha of native vegetation
that contains existing foraging and breeding habitat. However the proposed protection area of
122458 ha aimsto conserve the surrounding vegetation that does contain haollow bearing trees
and mare suitable foraging habitat and in effect the clearing of native vegetation KT P would be
excluded from the protection area, as logging currently contributes to this KTP at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Southern Barred Frog and therefore a Species Impact Statement is
nat required for this species.

Rusty Plum {Amorphospermum whitel)

This species is a smallto medium tree to 20 m high with a very fluted or irregular trunk (DECC,
2009y, It occurs on the coast and adjacent ranges from northern MSWY into southern QLD
(DECC,2009). This species prefers rainforest and adjacent understorey of maist eucalypt forest
(DECC,200%). Threats include clearing, timber harvesting, and weed invasion, particularly
Lantana (DECC, 2009),

The Rusty Plum was not detected in the study area during the present study, however it may
possibly ococur within the study area.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the life cycle of the specles such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the remaval of 58.59 ha of structurally modified native wegetation in the
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inundation area that is heavily infested with noxious weeds throughout the understorey, 5.03 ha
of native wvegetation along the proposed access roads and 16.84 ha of pastureland and weed
infested riparian vegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. It is considered unlikely to constitute habitat critical for the
maintenance of a local population of the Rusty Plum.

Rusty Plum was not recorded during the field surveys undertaken for this assessment, however
paotential habitat for a population of the species is present within the WWet Bloodwood —
Tallowwood Forest (Temperate Rainforest) vegetation of the upper Bowra Creek catchment.

Itis considered unlikely that a local population of Rusty Plums would be adversely affected such
that it would be placed at risk of extinction. 1t is considered unlikely that the Proposal would
adversely affect any of the currently known populations of the species, as no DECC Atlas of
MSW Wildlife records are located within the inundation area or locations of ather infrastructure.

The existence of less degraded habitats in the wider study area and the amount of Lantana

infestation would impede the succe ssful establishment or persistence of the species. Therefore
it is unlikely that the proposed action would have an adverse effect on the life cycle of the Rusty
Plum such that a wiable local population of the species is likely to be placed at risk of extinction.

b)  In the case of an endangered population, whether the action proposed i likely to
have an adverse effect on the life cycle of the species that constitutes the
endangered population such that a viahle local population of the species is likely
to be placed at visk of extinction;

There is no endangered population currently listed on the TSC Act within the study area.

c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

- is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence k likely to be placed at risk of extinction,

This factor does not apply to this species.

d)  In relation to the habitat of a threatened species, population or ecological
coORununity:

— the extent to which habitat is likely to be removed or modifled as a resulf of the
action proposed, and
— whether an area of habitat is likely to bacome fragmented or isobted from other
areas of habitat as a result of the proposed action, and
— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological community in the
focality,
The vegetation to be removed is comprised of already degraded vegetation due to past logging
practices, monoculture plantings and weed infestation. There exists potential habitat for the
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species within gullies supporting rainforest and moist gully forest within the upper catchment of
the inundation area.

Due to the large amount of more suitable habitat within the wider study area, the area to be
affected by the proposed action is not considered important habitat for the Rusty Plurm. The
proposed vegetation clearing would have a significant impact upon the potential establishment
of the species in the inundation area.

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat.

f] Whether the action proposed is consistent with the objectives or actions of a
recovery phkn or threat abatement phan;

DECC is yet to prepare a recovery plan for this species but does currently list 9 Priorities Action
Statements (PAS). One high PAS is to protect areas of known habitat from timber harvesting
and ather land clearing. Thiswould occur as part of the proposed protection area to retain and
rehabilitate the vegetation surrounding the inundation area that may potentially be acquired by
Council. Another high PAS isfire management. The maintenance of fire trails and firebreaks as
proposed in the mitigation measures may help to protect the species from the occurrence of fire

The extensive adjacent land, which contains Yiewmont State Forest (890 ha), Bollonolla Mature
Reszerve (B50 ha), Bowraville Mature Reserve (80 ha) and the large Gladstone State Forest

(¥ 200 ha) strengthens the vegetation connectivity of the study area and potentially provides
suitable habitats for the species if its seed were to be deposited by fauna. The presence of the
two nature reserves could be considered as providing security for the long-term survival of the
species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 A8 ha protection area.

The vegetation to be cleared is small in comparison to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infe station.

q) Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTF's) listed under the T5C Act The most
relevant one to this proposal is the clearing of native vegetation which is listed as a KTF under
TSC and EPBC Acts. The proposed action includes the clearing of 58.53 ha of native vegetation
that contains a portion of habitat that is considered suitable for the presence and establishment
of the species. However the proposed protection area of 122,53 ha aims to conserve the
surrounding vegetation that does contain similar habitat and in effect the clearing of native
vegetation KTP would be excluded fram the protection area, as logging currently contributes to
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this KTF at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact on the Rusty Plum and therefore a Species Impact Staterment is not
required far this species.

Tylophora (Tylophora woolk i)

Tylophora is a cryptic forest twiner found on the NSW north coast and Mew England Tablelands
to southern Clueensland, but isvery rare within that range (DECC, 2009). |t is known an the
Tablelands fram the Bald Rock and Boonoo Boonoo areas north of Tenterfield (DECC, 2003).
This species grows in moist eucalypt forest, moist sites in dry eucalypt forest and rainforest
margins (DECC, 2009). Flowering occurs in summer and autumn, usually between January and
March but sometimes as late as November (DECC, 2009).

The Tylophora was not detected inthe study area during the present study.

a) In the case of a threatened species, whether the action proposed is likely to have
anadverse effect on the life cycle of the specles such that a viable local population
of the species & likely to be placed at risk of extinction;

The Proposal involves the remaval of 5859 ha of structurally modified native vegetation in the
inundation area that is heavily infested with noxious weeds throughout the understorey, 503 ha
of native vegetation alonyg the proposed access roads and 16.84 ha of pastureland and weed
infested riparian wvegetation at the proposed locations of the off-river storage embankment,
access road upgrades and where proposed riverbank restoration works are located along the
Mambucca River and South Creek. Itis considered unlikely to constitute habitat critical for the
maintenance of a local population of the Tylophora because the study area is south of the
sauthern limit of the species.

Tylophora was not recorded during the field surveys undertaken for this assessment, however
paotential habitat for a population of the species is present within the WWet Bloodwood —
Tallowwood Forest (Temperate Rainforest) gullies of the upper Bowra Creek catchment.

Itis considered unlikely that a local population of Tylophora would be adversely affected such
that it would be placed at risk of extinction. 1t is considered unlikely that the Proposal would
adversely affect any of the currently known populations of the species, as no DECC Atlas of
MSW Wildlife records are located within the inundation area or locations of ather infrastructure.

The existence of less degraded habitats in the wider study area and the poar habitat status of
the study area, mean it is unlikely that the proposed action would have an adverse effect an the
life cycle of Tylophora such that a viable local population of the species is likely to be placed at
risk of extinction.

b)  In the case of an endangered population, whether the action proposed i likelby to
have an adverse effect on the life cycle of the specles that constitutes the
endangered population such that a viahle local population of the species is likely
to be placed at visk of extinction;

There iz no endangered population currently listed on the TSC Act within the study area.
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c) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

— is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be plced at risk of extinction, or

— is likely to substantially and adversely modify the composition of the ecological
community such that its Jocal occurrence & likely to be placed at risk of extinction,

This factor does not apply to this species.

d) In relation to the habitat of a threatened species, population or ecological
coRumunity:

— the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

— whether an area of hahitat is likely to become fragmented or isokated from other
areas of habitat as a result of the proposed action, and

— the importance of the habitat to be removed, modified, fragmented or isolted to
the long-term survival of the species, population or ecological commmunity in the
focality,

The vegetation to be removed is comprised of already degraded vegetation due to past logging
practices, manoculture plantings and weed infestation. There exists potential hahitat far the
specieswithin gullies supporting rainfarest and moist gully forest within the upper catchment of
the inundation area, which would have a small portion removed as part of land clearing
activities.

D'ue ta the large amaount of more suitable habitat within the wider study area, the area to be
affected by the proposed action is not considered important habitat for Tylophora. The proposed
vegetation clearing would have a significant impact upon the potential establishment of the
speciesin the inundation area, although after the action is completed the retained vegetation in
the protection area may allow this species to potentially re-establish and persist

e] Whether the action proposed is likely to have an adverse effect on critical habitat
{either directly or indirectly);

There is no critical habitat listed for this species on the register of critical habitat,

f] Whether the action proposed is consistent with the objectives or actions of a
recovery planorthreat abatement phn;

DECC is yet to prepare a recovery plan for this species but has identified 15 Prioritie s Action
otatements (FAS). One high PAS isto integrate weed contralworks on public lands inta
regionalwarks programs as appropriate. Another high PAS is fire management. The
maintenance of fire trails and firebreaks as proposed inthe mitigation measures may help to
protect the species from the occurrence of fire

The extensive adjacent land, which contains Viewmont State Forest (890 ha), Bollonolla MNature
Feserve (B50 ha), Bowraville Nature Reserve (30 ha) and the large Gladstone State Forest
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(7 200 ha) strengthens the vegetation connectivity of the study area and potentially provides
suitable habitats for the species if its seed were to be deposited by fauna. The presence of the
two nature reserves could be considered as providing security for the long-term survival of the
Species.

Although the proposed works are going to clear viable habitat it is assessed that there would be
no negative impact on the long-term persistence and recovery of this species. This is due to the
proposed 122 58 ha protection area.

The vegetation to be cleared is small in comparisan to vegetation associated with adjacent
lands and it has lower habitat values due to structural modification and weed infestation.

)  Whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of, or increase the impact of, a key threatening
process.

There are currently 31 key threatening processes (KTP's) listed under the T5C Act. The most
relevant one to this proposalis the clearing of native wegetation which is listed as a KTP under
TSC and EPBC Acts. The proposed action includes the clearing of 58.59 ha of native vegetation
that contains & portion of habitat that is considered suitable for the presence and establishment
of the species. However the proposed protection area of 122,55 ha aims to conserve the
surrounding vegetation that does contain similar habitat and in effect the clearing of native
vegetation KTP would be excluded fram the protection area, as logging currently contributes to
this KTF at this locality.

Conclusion

Based on consideration of the above factors it is concluded that the Proposal is unlikely to have
a significant impact an the Tylophora and therefore a Species Impact Statement is not required
for this species.
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Summary

Matters of National Environmental Significance

This part of the répnrt summarises the matters of national environmental significance that may
occur in, or may relate to, the area you nominated. Further information is available in the detail
part of the report, which can be accessed by scrolling or following the links below, If you are
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L3
proposing fo undertake an activity that may have a significant impact on one or more matters of
national environmental significance then you should consider the Administrative Guidelines on
Significance - see
http://www environment.qov.aufepbe/assessmentsapprovals/guidelines/index.htmil.

World Heritage Properties: None
Mational Heritage Places: _ MNone
Wetlands of International Significance: None
(Ramsar Sites)

Commonwealth Marine Areas: Mone
Threatened Ecological Communities: None
Threatened Species: 24
Migratory Species: . 15

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the
area you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the aclion is outside the Commaonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is
likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the
actions taken on Commanwealth land, and the environment from actions taken by Commonwealth
agencies. As heritage values of a place are part of the 'environment', these aspects of the EFBC
Act protect the Commonwealth Heritage values of a Commonwealth Heritage place and the
heritage values of a place on the Register of the National Estate. Information on the new heritage

laws can be found at hitp/fwww.environment.gov.au/heritage/index.html.

Please note that the current dataset on Commonwealth land is not complete. Further information
on Commonweaith land would need to be obtained from relevant sources including
Commonwealth agencies, local agencies, and land tenure maps.

A permit may be required for activities in or on a Commonwealth area that may affect a member of
a listed threatened species or ecological community, a member of a listed migratory species,
whales and other cetaceans, or a member of a listed marine species. Information on EPBC Act
permit requirements and application forms can be found at

hitp:frwww.environment.gov.aulepbc/permits/index, html,

Commonwealth Lands: 1
Commonwealth Heritage Places: - MNone
P NE: 1
Listed Marine Species: 13
Whales and Other Cetaceans: None
Critical Habitats: None
Commonwealth Reserves: None

Extra Information

This part of the report provides information that may also be relevant to the area you have
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nominated.

State and Territory Reserves:

Other Commonwealth Reserves:

Regional Forest Agreements:
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Details

Matters of National Environmental Significance

Threatened Species [ Datasst Information ]

Birds

Lathamus discolor
Swift Parrot

Rostratula australis
Australian Painted Snipe

Xanthomyza phrygia

Regent Honeyeater

Frogs

Litoria aurea
Green and Golden Bell Frog

Litoria booroolongensis
Booroolong Frog

Mixophves balbus

Stuttering Frog, Scuthern Barred Frog (in

Victoria)
Mixophves iteratus

Southern Barred Frog, Giant Barred Frog

Insects

Phyllodes imperialis {southern subsp. - ANIC
3333}

a moth

Mammals

Chalinolaobus dwyeri

Large-eared Pied Bat, Large Pied Bat
Dasyurus maculatus maculatus {SE mainfand

population)

Spot-tailed Quoll, Spotted-tail Quoll, Tiger
Quoll {southeastern mainland population)

Potorous fridactylus fridactvlus
Long-nosed Potoroo (SE mainland)

Pseudomys oralis

Hastings River Mouse

Pleropus policcephalus
Grey-headed Flying-fox

Reptiles

Status Type of Presence

Endangered Species or species habitat may
occur within area

Vulnerable Species or species habitat may
ocour within area

Endangered Species or species habitat likely to
occur within area

Vulnerable Species or species habitat may
ocour within area

Endangered Spegies or species habitat may
occur within area

Vulnerable Species or species habitat likely to
occur within area

Endangered Species or species habitat likely to
occur within area

Endangered Species or species habitat likely to
occur within area

Vulnerable Species or species habitat may
occur within area

Endangered Species or species habitat may
occur within area

Vulnerable Species or species habitat may
oceur within area

Endangered Species or species habitat likely to
occur within area

Yulnerable Roosting known to oceur within area

htp://www.environment.gov.au/cgi-bin/erin/ert/epbciepbe_report.pl 25/07/2008
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Bellinger River Emydura (Bellinger River,
NSW)

Plants

Arthraxon hispidus
Hairy-joint Grass
Cryptostylis hunteriana
Leafless Tongue-orchid

Cynanchum elegans
White-flowered Wax Plant

Hicksbeachia pinnatifolia

Mankey Nut, Bopple Nut, Red Bopple, Red
Bopple Nut, Red Nut, Beef Nut, Red Apple
Nut, Red Boppel Nut, Ivory Silky Oak
Marsdenia longiloba

Slear Milkvine

Parsunisia dorrigoensts
“ilky Silkpod

Quassia sp. Muonee Creek (J.King s.n. 1949)

NSW Herbarium

Taeniophyllum muelleri
Minute Orchid, Ribbon-root Orchid

Thesium australe
Austral Toadflax, Toadflax

Tylophora woollsii

Migratory Species [ Dataset Information ]
Migratory Terrestrial Species
Birds

Haliasetus leucogaster
White-bellied Sea-Eagle

Hirundapus caudacutus
White-throated Needletail

Merops ornatus

. Rainbow Bee-eater

Monarcha melanopsis
Black-faced Monarch

Monarcha trivirgatus
Spectacled Monarch

Myiagra cyanoleuca
Satin Fiycatcher

Rhipidura rufifrons
Rufous Fantail

Xanthomyza phrygia
Regent Honeyeater

Migratory Wetland Species
Birds

http://www.environment.gov.aw/cgi-bin/erin/ert/epbe/epbe_report.pl

Vuinerable

Vulnerable
Vulnerable
Endangered

Yulnerable

Vulnerable
Endangered
Endangered
Vulnerable
Vulnerable
Endangerad

Status

Migratory

Migratory
Migratory
Migratary
Migratory
Migratory
Migratory

Migratory

Page 4 of §

Species or species habitat likely to
oceur within area

Species or species habitat likely to
occur within area

Species or species habitat may
occur within area

Species or species habitat likely to
oceur within area

Species or species habitat likely to
occur within area

Species or species habitat likely to
occur within area

Species or species habitat likely to
occur within area

Species or species habitat likely to
occur within area

Species or species habitat may
oceur within area

Species or species habitat likely to
occur within area

Species or species habitat likely to
occur within area

Type of Presence

Species or species habitat likely to
occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Breeding may occur within area
Breeding likely to occur within area
Breeding likely to occur within area

Breeding may occur within area

Species or species habitat likely to
occur within area

’ ‘
¥
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Ardea alba

Great Egret, White Egret
Ardea ibis

Cattle Egret

Gallinago hardwickii
Latham's Snipe, Japanese Snipe

Rostratula benghalensis s. lat.
Painted Snipe

Migratory Marine Birds

Apus pacificus
Fork-tailed Swift

Ardea alba
Great Egret, White Egret

Ardea ibis
Tattle Egret

Migratory
Migratory
Migratory

Migratory

Migratory
Migratory

Migratory

Page 5 0f 8

Breeding likely to occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Species or species habitat may
oceur within area

Species or species habitat may
oceur within area

Breeding likely to occur within area

Species or species habitat may
ocecur within area

Other Matters Protected by the EPBC Act

Listed Marine Species [ Datasef Information ]

Birds

Apus pacificus
Fork-tailed Swift

Ardea alba
Great Egret, White Egret

Ardea ibis
Cattle Egret

Gallinago hardwickii
Latham's Snipe, Japanese Snipe

Haliaeetus leucogaster
White-bellied Sea-Eagle

Hirundapus caudacutus
White-throated Needletail

Lathamus discolor
Swift Parrot

Merops ornatus
Rainbow Bee-eater

Monarcha melancpsis

hitp://www.environment.gov.au/cgi-bin/erin/ert/epbc/epbe_report.pl

Status

_ Listed -
overfly
marine
area

Listed -
overfly

marine

area

Listed -
overfly
marine
area

Listed -
overfly

marine
area

Listed

Listed -
overfly
marine
area

Listed -
overfly
marine
area

Listed -
overfly
maring
area

Listed -

Type of Presence

Species or species habitat may occur
within area

Breeding likely to occur within area

Species or species habitat may occur
within area

Species or species habitat may oceur

within area

Species or species habitat likely to

occur within area
Species or species habitat may ocecur

within area

Species or species habitat may occur
within area

Species or species habitat may occur

within area

Breeding may occur within area
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Black-faced Monarch overfly

marine

area
Monarcha trivirgatus Listed - Breeding likely to oceur within area
Spectacled Monarch overfly

marine

area
Myiagra cyanoleuca Listed - Breeding likely to occur within area
Satin Flycatcher overfly

marine

area
Rhipidura rufifrons Listed - Breeding may occur within area
Rufous Fantail overfly

marine

area
Rostratula benghalensis s. lat. Listed - Species or species habitat may occur
Painted Snipe overfly  within area

marine

area

Commonwealth Lands [ Dataset Information ]

Communications, Information Technology and
the Arts - Telstra Corporation Limited

Places on the RNE [ Dataset Information |
Note that not all Indigenous sites may be listed.

MNatural
Bowraville Nature Reserve NSW

Extra Information
State and Territory Reserves [ Dataset Information |

Bollanolla Nature Reserve, NSW
Bowraville Nature Reserve, NSW

Jaaningga Nature Reserve, NSW

Regional Forest Agreements | Dataset Infermation |
Note that all RFA areas including those still under consideration have been included.

Lower North East NSW RFA, New South Wales

Caveat

The information presented in this report has been provided by a range of data sources as
acknowledged at the end of the report. '

This report is designed to assist in identifying the locations of places which may be relevant in
determining obligations under the Environment Protection and Biodiversity Conservation Act 1099,
It holds mapped locations of World Heritage and Register of National Estate properties, Wetlands of
International Importance, Commonwealth and State/Territory reserves, listed threatened, migratory
and marine species and listed threatened ecological communities. Mapping of Commonwealth land
is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is

hitp:/fwww.environment.gov. au/cgi-bin/erin/ert/epbe/epbe_report.pl 25/07/2008
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(R .
a general guide only. Where available data supports mapping, the type of presence that can be
determined from the data is indicated in general terms. People using this information in making a
referral may need to consider the qualifications below and may need to seek and consider other
information sources.

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remate sensing imagery and other sources. Where
threatened ecological community distributions are less well known, existing vegetation maps and
point location data are used to produce indicative distribution maps.

For species where the distributions are well known, maps are digitised from sources such as
recovery plans and detalled habitat studies. Where appropriate, core breeding, foraging and
reosting areas are indicated under "type of presence”. For species whose distributions are less well
known, point locations are collated fram government wildlife authorities, museums, and non-
government organisations; bioclimatic distribution models are generated and these validated by
experts. In some cases, the distribution maps are based solely on expert knowledge.

Only selected specigs covered by the migratory and marine provisions of thé Act have been
mapped.

The following species and ecological communities have not been mapped and do not appear in
reports produced from this database:

« threatened species listed as extinct or considered as vagrants

+ sSome species and ecological communities that have only recently been listad

s some terrestrial species that overfly the Commonwealth marine area

migratory species that are very widespread, vagrant, or anly oceur in small numbers.

The following groups have been mapped, but may not cover the complete distribution of the
species: )

« non-threatened seabirds which have only been mapped for recorded breeding sites;
« seals which have only been mapped for breeding sites near the Australian continent.

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Ackhowledgments

This database has been compiled from a range of data sources. The Department acknowledges the
following custodians who have contributed valuable data and advice:

« New South Wales National Parks and Wildlife Service

» Department of Sustainability and Environment, Victoria

» Department of Primary Industries, Water and Environment. Tasmania
« Department of Environment and Heritage, South Australia Planning SA
» Parks and Wildlif mrnission of the Northern Territo

« Environmental Protection Agency, Queensland

+ Birds Australia

« Australian Bird and Bat Banding Scheme
o Australian National Wildlife Collection
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« Natural history museums of Australia

« Queensland Herbarium

« National Herbarium of NSW

« Royal Botanic Gardens and National Herbarium of Victaria
« Tasmanian Herbarium

e State Herbarium of South Australia

« Northemn Territory Herbarium

« Western Australian Herbarium

» Australian Mational Herbarium, Atherton and Canberra
« University of New England

« Other groups and individuals

ANUCIIM Version 1.8, Centre for Resource and Environmental Studies, Australian National
University was used extensively for the production of draft maps of species distribution.
Environment Australia is extremely grateful to the many organisations and individuals who provided
expert advice and information on numerous draft distributions.

Last updated: Monday, 21-Jul-2008 10:56:50 EST
Departiment of the Environment, Water,
Heritage and the Arts
GPO Box 787 Canberra ACT 2601 Australia
Telephone: +61 (0)2 6274 1111

& Commonwealth of Australia 2004
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Glossary

dB Decibel, which is 10 times the logarithm (base 10) of the ratio of a
given sound pressure to a reference pressure; used as a unit of sound.

dBA) Lnit used to measure "A-weighted' sound pressure levels,

Ly Statistical sound measurement recorded on the linear scale.

Leg otatistical sound measurement recorded on the "A" weighted scale.

Levo Time) The sound pressure level that is exceeded for 10% of the time for
which the given sound is measured.

Lo 1 hour The Ly level measured aver a 1-hour period.

Lo 18 howy The arithmetic average of the Ly levels far the 18-haour period between
0600 and 2400 hours on a naormal working day. It is a comman traffic
naoise descriptor.

Lieq Time) Equivalent sound pressure level: the steady sound level that, over a
specified period of time, would produce the same energy equivalence
asthe fluctuating sound level actually occurring.

Laeq 15 hry The Laeq noise levelfor the period ¥ am to 10 pm.

Laeqobr The Laeq noise level for the period 10 pm to 7 am.

Leeqit hey The Lieq noise levelfor a one-hour period. In the context of the MZW
DECC Ervironmental Criteria for Road Traffic Moisa, it represents the
highest tenth percentile hourly A-weighted L during the period 7 am to
10 pm, or 10 pm to 7 am, {whichever is relevant). If this cannat be
defined accurately, the highe st A-weighted Ly noise level is used.

Lo iTime) The A-weighted sound pressure level that is exceeded for 20 per cent
of the time averwhich a given sound is measured. Thisis considered
to represent the background noise e.g. Lao s min,

Lt (Time The maximum sound level recorded during a specified time interval.

Latin (Time) The minimum sound level recarded during a specified time interval.

Rating The averall single-figure background level representing each

Background Level | assessment period (dayfevening/night) over the whaole monitaring

(REL) petiod. This is the level used for assessment purposes. It is defined as
the median value of:

b Allthe day assessment background levels over the monitoring
period far the day,

b Allthe evening assessment background levels over the manitaring
period for the evening; or

b Allthe night assessment background levels over the manitaring
period far the night.

SN TGRSR RD
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Executive Summary

GHD was commissioned by Mambucca Shire Council (M3C) to undertake a naoise and vibration
impact assessment as part of an Environmental Impact Staterment (E1S) for the proposed
construction and operation of the Bowraville Off-River Starage Works,

The aim of this noise and vibration assessment has been to assessthe level of impact from the
construction and operation of the proposed project on the surrounding environment. Due to the
nature of the proposed project, noise and wibration impacts during construction have the
greatest potential for impact and is therefore the focus of this assessment.

This assessment has been conducted with consideration to the MNSW Department of
Enviranment and Climate Change's (DECC) New South Yales Construction Nolse Guidelines:
Draft for conawltation (August 2008) (CNG), Industhal Nolse Policy (INP) (EPA, 2Z000) and
Assessing Vikvation: a technical guideline (February 2008).

Long-term unattended noise manitaring indicated that the ambient noise environment around
the proposed project site was generally low and influenced by typical rural noises, such as
ingects, birds and wildlife.

Assuming construction activities will primarily be undertaken between ¥ am and B pm Monday
to Friday, and 7 am to 1 pm Saturdays, construction noise impacts may exceed the 41 dB{A)
construction noise goal at nearby residential receivers based on the conservative estimates
made in this assessment.

Maoise framthe proposed pipeline construction has the greatest patential for impact due to the
proximity of noise receivers to construction activity. However, given the mobile nature of
construction activities, it is expected that noise receivers will only be exposed to elevated noise
levels for relatively short periods.

GHD believe that with the generaltype of construction operations and the typical separation
distance to nearby receivers, vibration impacts fram general construction activities should be
negligible. However, blasting, if it occurs may cause vibration impacts at nearby receivers.

Estimations of airblast overpressure indicates that the recommended peak noise level of 115
dBIiL) may be reached at up to 1500 metres from the blast location. Estimations of ground
vibration levels indicates that the & mm/sec recommended limit may be reached at up to 300
metres from the blast location. As attenuation loss from screening of local terrain features has
not been taken into account, these estimations are considered to be conservative.

A preliminary analysis of the aperational phase of the proposed project reveals that likely naise
impacts would be comparable to the existing aperational components of the water supply
systemn and, with the application of the identified noise mitigation measures, are not expected to
be significant.

Recommendations for noise mitigation measures have been provided in Section 5 of this report.

i Feport on Bowralle Of-Riwer Aorage Scheme DEAGTRIOGE IS RO
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1, Introduction

GHD was commissioned by Mambucca Shire Council (M3C) to undertake a naoise and vibration
impact assessment as part of an Environmental Impact Staterment (E1S) for the proposed
construction and operation of the Bowraville Off-River Starage Works,

The Bowravile OffRiver Storage Works invalves the construction of an off-river water storage
area on the head waters of Bowra Creek, expansion of the existing borefield along the
Mambucca River and South Creek, construction of new collection tanks and high it pumping
station, and installation of approximately 1,500 to 2,000 m of pipeline to connect the collection
tanksto the proposed off-river storage along with other related roads and power infrastructure.
The majority of the study area is located in Yiewmount State Forest

The main abjectives of the Bowraville Off-River Starage Works are to increase the capacity of
water storage to meet future population growth and demand.

The aim of this noise and vibration assessment isto assess the level of impact from the
canstruction and operation of the proposed project on the surrounding enviranment. Due to the
nature of the proposed project, potential noise and vibration impacts during construction are the
focus of this assessment, rather than operational impacts.

This assessment has been conducted with consideration to the MNSW Department of
Environment and Climate Change's (DECC) New South Wales Construction Noise Guidaiines:
Draft for conawitation, (August 20087 (CHG), Mndustrial Noise Folicy (INF) (EPA, 2000% and
Assessng Vikvation: a technicalguideling (February 2008).

1.1 Scope of Works
The scope of works for this noise assessment comprised

b Initial desk top review to identify key enviranmental noise catchment areas and noise
sensitive receivers from aerial photagraphy;

b Unattended noise monitaring for a period of one week. The monitoring was conducted using
four environmental noise loggers and one weather station at noise receiver locations
indicative of the local ambient noise environment;

b Attended noise measurements at the unattended noise logging locations to supplement the
unattended measurements;

P Assessment and filtering of noise data to remove invalid data due to extraneous noise or
adverse weather conditions;

b Based an monitoring results, determination of project specific noise and vibration goals for
the construction and operation of the proposed storage with consideration to the
abovementioned publications;

22 M IR0EMAZ35 RO Report on Bowraville OFf-River $torage Scherme 1
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b ldentification of the likely principal noise and vibration sources during construction and
operation and their potential impacts on sensitive receptars, and

b Onenoise modelling scenario using Computer Aided Maise Abatement (Cadnah) software to
predict sound pressure levels emanating from the construction works of the proposed
storage.

1.2 Limitations

The purpose of the report is to provide an independent operational noise impact assessment for
the proposed Bowraville Off-River Storage Works, NSW,

Itis notthe intention of the assessment to cover every element of the acoustical environment,
but rather to conduct the assessment with consideration to the prescribed woark scope.

The findings of the acoustic assessment represent the findings apparent at the date and time of
the monitoring and the candtions of the area at that time. Itis the nature of environmental
monitaring that not all variations in environmental condtions can be accessed and all
uncertainty concerning the conditions of the ambient noise environment cannot be eliminated.
Professional judgement must be exercised in the investigation and interpretation of
observations.

In conducting this assessment and preparing the report, current guidelines for noise were
referred to. Thiswaoark has been conducted in good faith with GHD's understanding of the client's
brief and the generally accepted consulting practice.

Mo other warranty, expressed orimplied, is made asto the information and professional advice
included in this report. It is not intended for ather parties or other uses.

a Feport on Bowrawille Off-River Storage 5cheme 22330683935 RO
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2.  Existing Environment

21 Site Location

Bowraville is @ small country town located on the Mid-Morth coast of NEWY, approximately 17 km
west of Mambucca Heads.

The study area is primarily located to the north of the Bowraville township, as shown in Figure 1.

2.2 Moise Receivers

As construction of the proposed project covers a significant area in the vicinity of Bowraville,
with a wariety of activities, there are a number of residential receivers that may be affected by
noise. Moise receivers in the area have been identfied as being primarily residential, with
isolated rural dwellings as well as dwellings within the main township of Bowraville,

2.3 Existing Noise Environm ent

Attended and unattended noise monitoring was conducted by GHD in the area surrounding the
proposed MSC storage dam and associated facilities in Bowraville, an the mid narth coast of
MN=W. The purpose of noise monitoring was to determine the existing noise levels in the area,
which will assist in setting construction and operational noise goals for the project.

Long-term unattended noise manitaring was undertaken between 18 September and 26
september 2008, Manitaring was undertaken at four residential properties surrounding the
project area. Short-term attended noise monitoring was also undertaken at the same locations.
Figure 1 shows an aerial image of the noise logger locations and the project site.

An environmental weather station was set-up at one of the noise maonitoring locations to capture
local weather conditions. The weather station was programmed to record wind speed, wind
direction and rainfall on 15-minute intervals for the entire monitaring period.

22 M I3MGHE3935 RO Report on Bowraville OF-River Storage Scherme 3
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231 Noise Monitoring Results

Unattended noise monitoring was undertaken using four Acoustic Research Laboratories (ARL)
EL 215 enwvironmental noise loggers. These loggers are capable of measuring continuous
sound pressure levels and are able to record Legn, Laso, Leeq 3nd Lagey noise descriptors. The
instruments were programmed to accurmulate environmental noise data continuously aver

sampling periods of 15 minutes for the entire manitaring period.

Frior to deployment, the loggers were calbrated with a sound pressure level of 34 dBE at TkHz
using a Bruel and Kjaer Type 4231 sound level Calibratar (serial number 2542101). At
completion of the manitoring period, the loggers were retrieved and calibration was rechecked.
The data collected by the loggers was downloaded and analysed, and any invalid data
removed. Invalid data generally refers to periods of time where average wind speeds were
greater than & mids, when rainfall occurred, or for when anomalous noise levels occurred.

Table 2-1 displays the detail of each noise logger.

Table 2.1 Unattended Noise Logyger Details

Moise Logger Logger 1 Logger 2 Logger 3 Logger 4
Monitoring L ocation 1549 v alla Road 122£§gggen a3 EIR?;:JIEM 42 NRDSahdmm
Logger Serial Ho. 194803 1945349 194637 194633
Measurement Started 1870952003 18/09/2003 18/08/2003 18082003
14:00 15:00 1700 1730
Measurement 2E/0952003 26092003 2R/09/2003 ZE09/2003
Ceased 0a:30 0930 11:00 11:30
Era?i't'l':ﬁ'r‘]’““"'“t 94,2 dB(A) 935 dB(A) 53,7 dBiA) 93,6 dB(A)
Freq. Weighting A A A A
Time response Fast Fast Fast F ast

Figure 2 to Figure 5 show the location of each logger,

22 M I3MGHE3935 RO Report on Bowraville OF-River Storage Scherme 5
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Figure2 Logger 1 - 1549 Valla Road

Figure 3 Logger 2 - 122 Bellingen Road
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Figured Loggerd - 42 North Arm Road

Table 2-2 to Tabhle 2-5 present a summary of the long-term noise monitoring data. Statistical
naise results are also presented in graphical farmat in Appendix A Shaded areas indicate noise
data that has been excluded from the data set

22 33ME83935 R0 Report on Bowraville OFf-River Storage Scheme 7
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Attended noise monitoring was conducted over 15-minute periods at each of the long term
manitoring locations. Attended measurements were undertaken using a Bruel and Kjaer 2250
sound level meter [SLM) (serial number 2506887). This SLM is capable of measuring
continuous sound pressure levels and is able to record Lagin, Leso, Lago, Lamac @and Leeg noise
descriptors. On-site calibration conducted immediately befare and after the measurements
showed negligible variation. Details of the existing noise environment were also made during
these monitaring periods. The results of attended monitaring are shown in Table 2-B.

Table2-6 15-Minute Attended NHoise Monitoring Results

Monitoring Lico 15 Lom 15 Ly 45 Comments oh Nois e Environment

Location and mi e rhirte rririte
Description

Logger 1 — 1543 53 32 45 Typical rural environment with local

Yalla Road animals and nearby insects
influencing the ambient noise. Ma

SSEEQDDB traffic or mechanical noise was

' audible during monitoring.

Logger2 —122 & 30 39 Typical rural environment with local

Bellingen Road animals and insects influencing the

56.09/2008 ambient noige. Moise from distant

farm anitmals was audible. Traffic

0315 noise on Bellngen Hoad was barely
audible and intermittent in nature.
Logger 3 —53 46 28 38 Typical rural environment with local
Borefield Road animals and insects influencing the
armbient noise. Traffic noise on
ﬁggganna Morth Arrm Hoad was barely audible
' and intermittent in nature.
Logger 4 — 42 41 31 44 Typical rural environment with local
Morth Arrm animals and insects influencing the
Foad. ambient noise. Audible but
95.059,2008 intermittent traffic on Morth Arm
1130 Foad was removed from
' measurements (4 car pass-by's in
15 minute ).
12 Report on Bowrawlle Off-Riwer Storage Scheme ZENA13306 83935 RD
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23.2 Dis cussion

Long-term and attended noise monitaring and site observ ations indicate the following:

b The ambient noise environment at each of the manitaring locations was influenced by typical
tural noises, such asinsects, birds and wildlife;

b Background Lep noise levelswere generally low during the day and night periods at all
lagging locations. As per the Department of Enviranment and Climate Change's (DECC)
MEW Industrial Moise Policy (INFY, where the rating background level is less than 30 dB(A)
then it is set to 30 dB(A); and

p Maonitaring results showed that evening background noise levels were generally higher than
the daytime and nighttime levels. These situations can often arise due to increased insect or
bird noise during the evening in the warmer months (or due to termperature inversion
conditions during winter). Therefore, in determining the project-specific noize levels, the
nighttime rating background level far each manitaring location will be adopted for the evening
time period, with consideration to INP Application Motes.

EEAATEE0GEZRE 0 R0 Feport on Eowraville OF-River Horage Scheme 13
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3. Noise Criteria

3.1 Construction Moise

This assessment has been undertaken with consideration to the Department of Environment
and Climate Change [DECC) Mew South Wales Congruction Notse Guidelines: Draft for
conaultation, August 2008. The DECC guidelines recommend a gualitative assessment be
undertaken for large infrastructure activities.

This guideline recommends standard hours for construction activity as follows:
P Mondayto Friday: ¥ amto B pm;

P Saturday: 8 amto 1 pm; and

P Nowork on Sundays or Public Holidays.

GHD understand that construction hours will be limited to between 7 am and B pm during
weekdays, and the recommended hours on weekends,

The DECC construction noise guidelines provides noise management levels for construction
noise at residential receivers. These management levels are to be calculated based an the
adopted rating background level (RBL) at nearby residential locations. Table 3-1 details the
adopted construction noise goals for the proposed project.

The lowest measured daytime RBL of 31 dB({A) was recorded at Logger 3 (53 Boarefield Road).
GHD has conservatively adopted this daytime REEL for all noise receivers surrounding the
project area. The lowest measured nighttime RBL was also adopted from Logger 3 and as
previously mentioned, was increased to 30 dB(A) with consideration to the MW NP,

Tahle3-1 HSWDECC Construction Noise Goalks

Time period Management Level Measured RBL Ly Adopted Hoise

Lieqiisming dB(A) iperiod) 1B (&) Goal Laeg 15 min
dB(A)

Recommended Moise affected HBEL + 31 41

standard hours: 10 dB(A)

Monday to Friday:

Famtob pm

Saturday: 8 am to 1 Highly noise affected  NAA 75

am 75 dBA)

Mo work on Sundays
or Public Holidays

Outside Moise affected RBL + 30" 35
recommended 5 dB(A)
standard hours

(11 The DECC's MSW INP | states that where the RBL iz lezsthan 30 cB(A), thenit iz setto 30 dBIA).

Based on the proposed construction time s, this assessment will be based on the daytime
construction noise goal of 41 dBLA) Leeg (15 minge-

14 Report on Bowrawlle Off-Riwer Storage Scheme ZENA13306 83935 RD
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3.2 Operational Moise

The operational noise goals have been set with consideration to the NSYY INP, The INF
guidelines include bath Intrusive and Amenity criteria that are designed to protect receivers from
noise significantly louder than the background level, and to limit the total noise level from all
SOUrCES NEar a recelver.

Intrusive noise limits set by the INF contral the relative audibility of operational noise compared
to the backgraund level. The Amenity criteria limit the total level of extraneous noise. Both sets
of criteria are calculated and the more stringent of the two in each time period applies.

The Amenity criteria are determined based on the overall acoustic characteristics of the receiver
area and the existing level of noise, excluding other noises that are uncharacteristic of the usual
hoise environment. Residential receiver areas are characterised into 'urban’, 'suburban’, ‘rural’
or other categories based on land uses and the existing level of noise from industry, commerce,
and road traffic.

Rating background noise levels have been taken from Logger 3 (53 Borefield Road), as itwas
believed that the noise levels recorded at this location were a valid representation of the
surrounding areas and were not influenced by traffic noise or other extraneous noise.

The project specific noise criteria during operation of the proposed project at residential
receivers are provided in Table 3-2.

Table3-2 Project Specific Noise Levels — Residential Receivers, dB{A)

Bowraville Off-River Storage

Criterion Day Evening 6 pm  Night
famtob pm to10 pm 10 pm to ¥ am

A2 Hating Background Level 31 Lacomn 30 L eguereey 30 # L seairuaniy

B: Intrusieness Criteria (A +5dB) 36 Laeqg1smirg 35 Lasgrrsming 35 Lamgr1s mirg

C: Rural Amenity Criteria (INP Table 2-1) N Ir—— 45 Lieiewering 40 Laeagrigh

0: Amenity Criteria: (INP Table 2-2 Adjusted)  MA A, A,

FrﬂjECt SpECiﬁC Moise Level [Fg 21 INP] 36 Lopgcis mim 35 L opqi 16 mim 35 L oeq i min

(17 Nighttime RBL adopted due to high recorded noize levels during the evening period; and
(23 The DECC's MSW MNP, gates that whete the RBL iz leszthan 30 dBEA), thenit iz setto 30 dBiA).

The N5W IMP requires that the noise level at residences be assessed at the most affected point
on or within the residential boundary or, if this is more than 30 m from the residence, at the
most-affected pointwithin 30 m of the residence.

3z2Aa Road Traffic Hoise Criteria

Due to the potential for the proposed development to create additional traffic levels during the
construction phase, road traffic noise criteria may apply. GHD understand that Valla Road will
be used asthe main access road for the construction of the storage area and dam wall.

EEAATEE0GEZRE 0 R0 Feport on Eowraville OF-River Horage Scheme 15
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Foad traffic noise criteria are sourced fram the DECC's ECETM. The ECRETM contains a
number of criteria applied to residential receivers near roads, depending an the stuation and
the road classification. Situation Category 13 in the ECRTN appliesto land use developments
with potential to create additional traffic on local roads, and as such is applicable to the
proposed development.

The ECETN states that in assessing noise levels at residences, the noise level isto be
determined at 1m from the most exposed fagade at a height of 1.5m. This criterion include s an
allowance for noise reflected fram the fagade of the building (fagade caorrection). When
measuring in a free-field location a correction factor of 2.5 dB(A) should be added to the
measured value.

Category 13 of the ECRTN's is provided in Table 3-3.

Table3-3 ECRTHN Road Traffic Noise Criteria Ly,

Situation Day Night Where Criteria are Already Exceeded

(fam-— .

10pm) ?;:r?]pt;g @)

dBiA)
13. Land use L reqeite 55 L feqthy B0 Where feasible and reasonable, noise
developments with levels from existing roads should be
potential to create mitigated to meet the noise criteria.
additional traffic Examples of applicable strategies include
on localroads appropriate location of private access

roads; regulating times of use; using
clustering; using 'quiet' vehicle; and using
barriers and acoustic treatments,

In all cases, traffic arising from the
development should nat lead to an
increase in existing noise levels of mare
than 2 dB.

32.2 Sleep Disturbance

The DECC publication Maise Guwide for Local Govermrment (WGLG) provides consideration for
sleep arousal levels. It statesthat noise control should be applied with the general intent to
protect people from sleep arousal. The DECC's ECRTN provides further clarification on sleep
disturbance.

The purpose of sleep arousal guidelines is to address short high-level noise likely to cause
awakening during the night time period 10:00 prm to 7:00 am (800 am on Sundays and Public
Haolidays). To achieve this, the Lago secondsa 0 Lamae n0ige level of any speciic noise source
should not exceed the background noise level (Leago) by more than 15 dB(A) when measured
externally Tmfrom a bedroom window. This criterion takes into account the emergence of noise
events but does not directly limit the number of such events or their peak level, which are also
found to affect sleep disturbance.

Tahle 3-4 shows the Laae noise criteria levels at receiver locations.

16 Report on Bowrawlle Off-Riwer Storage Scheme ZENA13306 83935 RD
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Table3-4 ENCM Sleep Disturhance Criteria Lyp,-. dB(A)

Location Project-Specific Criteria Lz,

All sensitive receivers 45

Due to the proximity of noise receivers to the proposed site, some nighttime operations may
have the potential to exceed the sleep disturbance criteria. Therefare, recommendations for
toise contral have been made in Section 5 of this repaort.

33 Vibration Guidelines

Yibration during construction activity is expected to primarily originate from haultrucks and
heawy machinery during earth maving stages of construction. GHD also understand that
blasting may occur during the construction phase.

3341 Human Exposure

Yibration goals during the construction phase were sourced from the DECC's Assessing
Vibrahion: g technical guideling, which is based on guidelines contained in British Standard (BS)
B472-1992 Evaluation of human exposure to vibration in buildings (1-80 Hz).

Intermittent vibration is assessed using the vibration dose value (WD), fully described in B2
B4A72 — 1992, Acceptable walues of vibration dose are presented in Table 3-5.

Table3-5 Acceptahle Vibration Dose Values for Intermittent Vibration {mfs1 '?5]

Location Daytime ' Nighttime "
Preferred \ ferred irmurm value
value
Critical areas * 0.10 020 0.10 020
Feszidences 0.20 040 0.13 026
Offices, schools, 0.40 080 £.40 080
educational

institutions and
places of warship

Workshops 0.80 160 0.0 160

1 Dasditne iz 70010 22000 and nighttime iz 22:00 to 7:00; and

2 Exampesinclude hospital operating theatres and predision laboratories where sensitive operations are occuring.
Thess criteria are only indicative, and there may be need to assess intemnittent values againa the continuous or

impulgive ditera for oritical aress.

EEAATEE0GEZRE 0 R0 Feport on Eowraville OF-River Horage Scheme 17
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33.2 Building Damage

Currently, there iz no Australian Standard that sets the criteria for the assessment of building
damage caused by vibration. Guidance of limiting vibration values is attained from reference to
the following International Standards and Guidelines:

b BGritish Standard B37385.2 - 1993 Ewvaluation and Measurement for Vibration in Building s,
Fart2 - Guide to damage levels from ground barne vibration; and

¥ German Standard DIN 4150-3: 1999-02 Structural Vibration — Part 3: Effects of vibration on
Structures.

BS7355.2 — 1993 is utlized in this case in the assessment of potential building damage
resulting from ground borme vibration produced by the proposed construction activity.

The recommended Peak Particle Yelocity (PPY) guidelines for the possibility of vibration
induced building damage are derived from the minimum vibration levels abowe which any
damage has previously been encountered, and are presented in Table 3-5.

Table3-6 Transient Vibration Guideline Values for Potential Building - Cosmetic
Damage

Peak component particle wvelocity in frequency
Building Type range of predominant pulse

4 Hz to 15 Hz 15 Hz and above

Reinforced or framed structures.

Industrial and heavy commercial &0 mmfs at4 Hz and above

buildings

Unreinfarced or light framed structures. 15 mmds at 4 Hz 20 mmisat 15 Hz
Residential or light commercial type increasing to 20 mmis increasing to A0 mm/s
buildings. at 15 Hz at 40 Hz and abave

1 “Valuesreferred to are at the base ofthe bulding, and
2  Fortrangient vikration effecdting unreinforced or light famed strudtures at fequendes belowd HZ, & masdmum
displacement of 0.6 mm (zeroto peak) should not be excesded.

333 Blasting

The DECC's Asasssing Vibration: a technical guidelne requires that vibration and overpressure
from blasting be assessed against the levels in the Australian and Mew fealand Environment
Council (ANZEC) Techrical Basls for Guidelines to Minirvse Annoyance Due fo Blading
Dverpreasure ahd Ground Vibeation 1990,

The recommended maximum level of airblast overpressure during blasting is 115 dBI(L) peak.
The noise level of 115 dB(L) may be exceeded an up to 5% of the total number of blasts over a
period of 12 months though not exceed 120 dB(L).

18 Report on Bowrawlle Off-Riwer Storage Scheme ZENA13306 83935 RD
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The recommended maximum levelfor ground vibration is 5 mm/sec peak particle velocity (ppv).
The ppv level of & mmfsec may be exceaded on up to 5% of the total number of blasts over a
period of 12 months though not exceed 10 mm/sec at any time.

Blasting should generally only be permitted between the hours of 9:00 am and 5:00 prm Monday
to Saturday, and should not occur at any time on Sunday or Public Haolidays. Blasting should
generally only take place once per day.

G EET TR DR ] Feport on Bowraville OF-Fiver forage Scheme
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4, Noise and Vibration Assessment

4.1 Construction Moise

The DECC's Construction Moise Guidelines requires a number of parametres for predicting
noise impacts adequately. At the time of this assessment, infarmation to fulfil these
requirerments was not fully available; hence a detailed quantitative noise assessment has not
been undertaken at this stage. Instead a semi-quantitative deskiop assessment of construction
noise impacts has been undertaken, based on assumptions of the construction schedule | as
detailed below.

411 Anticipated Construction Methodology

Dam Construction

Construction of the dam storage area is expected to include:
b Clearing of approximately 75 ha of land,

¥ Construction of the damwall and associated facilities; and

b Surfacing and widening of Valla Road.

Pipeline Construction

Pipeline construction will predaminantly be constructed by trenching. This generally invalves
excavating a trench, laid with a suitable bedding material. Fipe sections are laid in the trench
and connected to the adjoining pipe sectionsto form a seal.

This process requires a construction corridor to allow access for trenching machinery and
rermoval of material, and then space to store and place the pipe. During construction, excess
material would be stockpiled on one side of the trench. Once the pipe isinstalled, the trench is
refilled, cavering the pipe. The corridor for construction is remediated and revegetated.

The following indicative construction program has been assumed and adopted for the purpose
of this assessment:

P One aor more teams will work progressively along the length aof the pipeline alignment;

p Within the active construction corridor, each team will undertake work consecutively at
separate locations:

— Clearing and grading; and
— Pipe stringing, trenching, pipe-laying and backfilling.
High Lift Pump Station Construction

Consgtruction of the booster pump station is anticipated to employ standard excavation and
construction technigues. These are likely to include:

¥ Excavation via traditional methods;

¥ Construction of concrete foundations;

20 Report on Bowrawlle Off-Riwer Storage Scheme ZENA13306 83935 RD
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P Purmp station building construction; and

b Installation of pumps and plant.

Borefield Pump Construction

Construction of the borefield pumpsis anticipated to employ standard excavation and
construction techniques. These are likely to include:

b Drilling of bore via traditional methods;
b Congtruction! Installation of bore encasement;
¥ Erection of bore infrastructure; and

b Installation of pumps and plant.

4.1.2 Major Equipment for Construction

Forthe purpose of this noise impact assessment, the construction process has been divided
into the following components:

b Darn construction, including the darm wall and dam body;
b Pipeline trenching; and
p High lift pump station construction.

Indicative plant inventories for each compoaonent of the construction processes have been
compiled, based on assumptions at the time of this assessment These inventaries, which
include approximate descriptions and numbers for construction plant, formed the basis of this
assessment.

As construction noise goals are based on a 15-minute period , worst-case construction
conditions have been assumed over thistime.

GHD understand that construction activities are only planned during daytime hours (7 amto B
prm).

Table 4-1 , Tahle 4-2 and Tahle 4-3 helow surmmarise these inventories.

Tabled4-1 Dam 5torage Area and Dam Wall Construction Inventory

Activity Plant

Excavator
_ Cump truck
Clearing and earthworks
03 Dozer
Chainsaw
G EET TR DR ] Feport on Bowraville OF-Fiver forage Scheme 1
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Excavator

Dump truck

Dam wall construction Concrete truck

Crane

Heavy vehicle

YWorker's wehicles Carlt

(171 Staff vehides have been exduded from this assessment as they are anticipated to be active only during brief
periods priorto and followeng each day's work and are expeded to be significant!y guieter than construdtion plant,
which iz expeded to prezent the noise izsues of greater concern.

Table4-2 Pipeline Trenching Construction Inventory

Activity Plant

Excavator
Clear and Grade Cump truck

08 Dozer

Excavator
Trenching and Pipe-laying COump truck

Welder and Generator

Loader

Dump truck

Backfill Excavataor

Back Hoe

Compactar

YWorker's vehicles Cart

(17 Staff vehides have bean exduded from thiz aszessment azthey are anticipated to be active only dukng brief
periods priorto and following each day's work and are expeded to be significant!y quieter than construdtion plant,

which iz expeded to present the noise izsues of greater concern.

23 Report on Bowrawlle Off-Riwer Storage Scheme ZENA13306 83935 RD
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Table4-3 High Lift Pump Station Construction Inventory

Activity Plant

Excavator

Tip Truck

Loader

High Lift Fump Station Construction
Foller

Welder and Generator

Maobile Crane

Table4-4 Borefield Pumps Construction Inventory

Activity Plant

Excavator

Tip Truck

Borefield Pumps Construction
Welder and Generator

Mobile Crane

4.2 Construction Moise Results and Discussion

Construction noise impacts associated with the Project were conservatively estimated using the
well-known distance attenuation relationship described in Equation (1].

SPL = SWE - 200ag (&) +10Lag(Ch - 11 Equation (1)
Where d = distance (m) between sowrce and receiver;

0 = Direchivity index {2 for & flat surface],

SFL = sound pressure level at the distance d from the sowrce; and

SVl = sound power level of the source.

Typical noise levels produced by the types of construction plants anticipated to be used were
sourced from Australian standard A5 2436 1981 Guide to Moise Control on Conghruction,
Waintenance and Demolition Sitesand fram GHD's internal database. These represent the
loudest construction noise sources expected to be found on site and are summarised in Table
4-5.

EEAATEE0GEZRE 0 R0 Feport on Eowraville OF-River Horage Scheme 23
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Tabled4-5 Predicted Plant kem Noise Levels, dB{A)

Plant Estimated Ly dB(A) Estimated SPL dB{A) at Distance (mj
50 100 200 400 00 1200 2400

Crane 104 B2 ala) a0 44 40 34 23
Dozer 105 B3 a7 A1 45 41 35 29
Excavator 100 a8 52 45 40 6 30 24
Back Hoe 97 55 49 43 a7 33 27 21
Compactar 108 BE BO 54 45 44 33 32
Loader 104 B2 a3 A0 44 40 34 23
Raller 102 B0 54 45 42 38 32 26
Dump Truck 102 B0 a4 43 42 38 32 26
Heavy Vehicle 103 B1 it 49 43 39 33 27
Compressor ala] 44 38 32 26 22 16 10
Concrete

Truck 103 B1 it 49 43 349 33 27
Concrete Saw 118 75 7a B4 58 a4 43 42
Chainsaw 111 B9 B3 a7 A1 47 41 35
Fock Breaker 120 73 72 BB B0 ] &0 44
Walding 101 a9 A3 47 41 37 Gy 25

The magnitude of off-site noise impact associated with construction will be dependent upon a
number of factars:

P Theintensity of construction activities;
¥ The location of construction activities;
b Thetype of equipment used

b Existing local noise sources;

p Intervening terrain; and

b The prevailing weather conditions.
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In addition, construction machinery will likely move about the study area, variously altering the
directivity of the noise source with respectto individual receivers. During any given period, the
machinery termsto be used in the study area will aperate at maximurm sound power levels for
only brief stages. At other times, the machinery may produce lower sound levels while carrying
out activities not requiring full power. 1t is highly unlikely that all construction equipment would
be aperating at their maximum sound power levels at any one time. Finally, certain types of
construction machinery will be present inthe study area for only brief periods during
canstructian.

Assuming construction activities will primarily be undertaken between ¥ am and B pm Monday
to Friday, and 8 am to 1 pm Saturdays, construction noise impacts may exceed the 41 dB(A)
construction noise goal at nearby residential receivers based on the canservative estimates
made in Table 4-5.

Given the mobile nature of construction activities, it is expected that noise receiverswillonly be
exposed to elevated noise levels far relatively shart periods.

4.3 Construction Yibration Im pacts

431 General Construction

Yibration impacts discussed in this section essentially focus on potential structural damage to
properties in close vicinity of the study area andfor potentially affected by construction activities.

Construction wibration may be perceived at times at local sensitive receivers; however, the level
of annoyance will depend on individuals. Such issues are practically best managed by site
manitoring. Circumstances where vibration monitoring should be undertaken are outlined in the
canstruction-related recommendations (refer to Section 5 of this repart).

The distance between the potentially impacted receivers and site construction activities will in
most cases be well in excess of 100m. However, it is possible that pipeline construction works
be carried out at distances closer to residences.

Table 4-6 autlines typical vibration levels for different plant activities sourced from the NSYWRTA
Publication Environmentzi Noise Wanagement Manual

Table4-6 Typical Vibration Levels — Construction Equipment

tem Peak Particle Velocity at 10m {mm/s)

Loader B-8
15 Tonne Compactar /-8
Roller 5B
Dozer 245-4
Backhoe 1
KL B EET LT S Report on Bowraville OF-River Horage Scheme 25

Construction and Operational Maoise and ‘Jdbration mpact Assessment



p—
I—

As can be seen in the above figure, the building damage 15 mmds lower limit (as outlined in
section 3) is normally not exceeded by general construction activities at distances greater than
10 m.

GHD believe that with the general type of construction operations and the typical separation
distance to nearby receivers, vibration impacts fram general canstruction activity should be
negligible. However, blasting, if it occurs is expected to generate the most significant vibrations
levels and may cause vibration impacts at nearby receivers.

4372 Blasting

Estimations for ground vibration and airblast overpressure during blasting have been made with
consideration to Australian Standard AS2187 2-2006 Explosives— Storage and use — Uss of
explosives.

Airblast levels have been estimated using the following cube root scaling formula;

F= Kﬂ[%] Equation (2)

Tahle 4-7 summarises the constants in Equation (2) and the values that have been assumed to
ectimate airblast levels in this assessment.

AS2187 22000 states that for confined blasthole charges, which would most likely be the case
for blasting associated with construction of the proposed off-river storage area, a good
estimation may be obtained by using a site expanent (a) of —1.45, with the site constant (K3)
cammoanly in the range of 10 = 100.

Tabled4-7 Airblast Parametres and Assumptions

Parameter Definition Assumed Yalue

F Pressure (kFa) AR

[] Explosive charge mass (kg 100 ¢

R Distance from charge (m) Fange: 200 to 1000 metres
kg Site constant 50 @

a oite exponent -1.45

(11 Charge mass has been calculated bazed on a tywical hole diamaer of 89 mim, column height of 13 metres and a
charge mass of 7.5 kghmeter (spedfic grasty 12, and

(27 A zite congant walue (Ka) of 50 has been assumed for the zake ofthiz assesament.

Factars that affect the level of ground vibration arriving at a point fram a blast typically include:
b Charge mass fired per hole;
¥ Distance; and

¥ Ground transmission characteristics.
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