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Executive Summary

Naturecall Environmental were engaged by Townplanning Consultants & Drafting Services to
provide a statutory ecological assessment for a proposed sand quarry on Lot 1324 DP 785874 and
Lot 323 DP 855616, Belmore River. This addresses limitations of the current statutory ecological
assessment which supported the proponent's Environmental Impact Statement, and comments by
the Office of Environment and Heritage.

The development proposal is a sand quarry over about 6.4ha of the 24.32 parent parcel of land, with
material to be trucked out via a right of way across a current sand quarry operated by the proponent
(nearly at the end of its lifespan and to be rehabilitated) to Belmore River Road, and associated
clients across NSW.

The quarry is to be established in 10 stages over an estimated 17 year timeframe (depending on
market demand). Each stage is approximately 0.5ha in extent, with the previous stage to be
simultaneously rehabilitated under a rehabilitation plan (to be prepared as a condition of consent),
hence a total of 1ha will be operational at a given time. A minimum of 1m of sand will be left on the
floor of the quarry to avoid interacting with the watertable, but based on the soil profile in the existing
quarry to the south, it is expected that 3-4m of overburden will see a higher buffer. The final landform
will be undulating, matching the current local landform.

The subject land which contains the quarry adjoins Hat Head National Park to the north and east,
and has two abandoned dwellings (one within the quarry footprint), which are both in states of
extreme disrepair. The vegetation for a distance of 30-70m around these dwellings has been
irregularly underscrubbed with limited maintenance for the last 3-5 years. Both lots are highly criss-
crossed with tracks, with the widest being the main access. Historical photos show a major fire over
the locality including the subject land in 2003. Historical flood mitigation and pastoralism has also
significantly modified land adjacent to the western half of the haulage route.

The study area around the haulage route and quarry site encompasses a complex mosaic of
vegetation types, reflecting the overlap of alluvial, swamp and Aeolian geomorphology. The quarry
site lies on a dune, and is occupied by senescent dry sclerophyll forest generally dominated by
Blackbutt, with less abundant species comprising Needlebark and Pink Bloodwood; with Scribbly
Gum on the lower slopes. Adjacent to the east and west is sedgeland in wetlands, encircled by wet
heath and swamp forests. Adjacent to the remainder of the haulage route is a mosaic of swamp
forests, sedgeland, wet heath, wet meadows and improved pasture.

A complex of Coastal Floodplain EECs occur adjacent to the central section of the haulage route,
but not on or around the quarry site. No threatened plants were found on the quarry site or accessible
sections of the study area. Due to records in the locality in broadly similar habitat, Phaius orchids
were considered at best only a low potential occurrence due to likelihood of being collected.

An intensive fauna survey was undertaken over the subject land and adjacent sections of the study
area including along the haulage road. Previous survey had detected the Little Bent-wing Bat,
Yellow-bellied Sheathtail Bat and a male Brushtailed Phascogale. OEH has requested further study
to assess the significance of the site to the latter species, and correspondingly an intensive
systematic survey design was employed.
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This survey detected the Squirrel Glider in low density, a single male Phascogale, the Little Bent-
wing Bat and the Three-toed Snake-toothed Skink on the subject land. The latter compliments an
earlier record to the southwest which extended the southern range of this species into a completely
different habitat type. The Green and Golden Bell Frog has also been previously recorded in the
wetland to the east, but was not detected during this survey. The Wallum Froglet and another 23
(including 7 Yangochiropteran bat species) other threatened species were considered potential
occurrences in the study area based on suitable habitat.

The Three-toed Snake-toothed Skink was the only EPBC Act listed species recorded on site, with
the Green and Golden Bell Frog historically recorded in the wetland to the east. The Grey-headed
Flying Fox, New Holland Mouse and Spotted-tail Quoll were also considered potential occurrences
in the study area. No migratory species were detected, but several are expected to occur seasonally
in low abundance as non-breeding birds.

The habitats on the subject land and in the study area form part of an extensive and interconnected
complex of such habitats mostly in Hat Head National Park. Hence habitats for these species are
not restricted to the subject land or study area, and it is not a critical part of any corridor.

The proposal will see removal of 6.4ha of dry sclerophyll forest over 17 years, comprising about 40%
of this habitat on the subject land, and a somewhat lesser fraction of this habitat on adjacent land to
the north, south and southeast. The rehabilitation strategy aims to utilise the resilience of the affected
vegetation community to re-establish it in the short term via simultaneously rehabilitating each
exhausted cell after clearing of the next operational cell over the quarry’'s lifetime. The current
vegetation has a demonstrated capacity to recolonise after such disturbance (similar to how it does
after major bushfire), hence a similar if not identical vegetation community is expected to establish
in due course. Hollow-bearing trees will be the slowest habitat attribute to return, however all fallen
hollow-bearing trees along with all other coarse woody debris will be used in the rehabilitation to
provide habitat and other ecological values. The habitat loss is thus not permanent and eventually
the disturbed area is expected to redevelop its values to the affected threatened species.

A number of mitigation measures are provided to support rehabilitation and also minimise the risk of
mortality during clearing.

Assessment under the EPBC Act guidelines for the Koala determined that the site contained critical
habitat, but the impact was not significant, hence the proposal does not need referral. The impact
was also considered insignificant for the other fauna and flora species.

Assessment under the 7 Part Tests determined that the loss of 6.4ha of habitat would impact the
following species:

Foraging habitat. Square-tailed Kite, Little Eagle, Powerful Owl, Masked Owl, Varied Sittelia,
Little Lorikeet, Spotted-tail Quoll, Common Planigale, Eastern Pygmy Possum, Grey-headed
Flying Fox, Eastern Blossom Bat, Greater Broad-nosed Bat, East-coast Freetail Bat, Yellow-
bellied Sheathtail Bat, Eastern False Pipistrelle, Eastern Cave Bat, Hoary Bat, Little and
Eastern Bent-wing Bats and Three-toed Snake-toothed Skink.

Roosting/denning/nesting/refugia: Powerful Owl, Masked Owl, Varied Sittella, Little Lorikeet,
Spotted-tail Quoll, Common Planigale, Eastern Pygmy Possum, Greater Broad-nosed Bat,
East-coast Freetail Bat, Yellow-bellied Sheathtail Bat, Hoary Bat, Eastern False Pipistrelle,
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Little and Eastern Bent-wing Bats and Three-toed Snake-toothed Skink, Southern Myotis,
Green and Golden Bell Frog.

These impacts were however deemed insignificant in the long term to the survival of the local
populations given:

* For many, the quarry site (or even the subject land or study area) is not sufficient in extent to
meet the life cycle requirements of the local population.

* The gquarry site is not breeding habitat eg for the Green and Golden Bell Frog.

*  While hollow-bearing trees will be removed, these are demonstrated to be abundant on the
subject land, with similar abundance on adjacent land, indicating this habitat component is
not a critical constraint in the study area.

The habitat loss will be spread over about 17 years, allowing not only for adjustment of home
ranges but also for rehabilitated habitat to regenerate and be utilised for foraging, connectivity
and refuge.

* The resilience of the affected vegetation and rehabilitation strategy will ensure the habitat
loss is not permanent.

Connectivity will remain around the disturbed area in perpetuity.
The haulage route has minimal if any direct or indirect impacts.
Similarly, impact on the EECs is negligible given:
* No habitat to be disturbed.
*  No risk of pollution.
No impacts on Acid Sulfate Soils.

MNo change to the hydrological regime.

Hence a Species Impact Statement is not considered required.
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1.0 Introduction

Townplanning Consultants & Drafting Services (TCDS 2014) lodged an Environmental Impact
Statement (EIS) for a proposed sand quarry on Lot 1324 DP 785874 and Lot 323 DP 855616,
Belmore River with Kempsey Shire Council (KSC). The EIS is supported by a range of specialist
assessments including two ecological assessments prepared by FloraFauna Consulting (2013,
2015).

The NSW Office of Environment and Heritage (OEH 2015) provided a series of comments on the
proposal, detailing concerns over lack of certainty in the impact assessment, particularly on the
Brushtailed Phascogale which was recorded on site by FloraFauna Consulting (FFC).

KSC engaged Naturecall to prepare a concise peer review of the ecological assessments and
comment on its adequacy in supporting the conclusions of the EIS, and providing the Joint Regional
Planning Panel (JRPP) with sufficient information to address all considerations.

This peer review (Naturecall 2015) identified a significant number of issues with various aspects of
the ecological assessment including:

* Failure to assess all species known to occur in the study area.

« Failure to assess all potentially occurring species within habitat types found in the study area,
but recorded in these habitat types in the locality and/or bioregion.

« Failure to undertake appropriate survey for the above species.

* Failure to undertake adequate and objective due diligence assessment for impacts and
significance in line with DECC (2007).

Failure to adequately identify the study area, local populations and local occurrences to be
assessed,; and hence inadequate assessment of impacts on the long term viability of these
protected entities.

Failure to consider impacts of the haulage route eg on the Green and Golden Bell Frog.

* Inadequate mitigation measures, including failure to justify or provide a sufficient offset to
maintain or improve biodiversity.

Failure to undertake a proper due diligence survey and assessment under the EPBC Act for
a range of species known and potentially occurring in the study area.

Naturecall were subsequently requested by the proponent to address the identified deficiencies via
undertaking an appropriate field survey, impact assessment and statutory assessments of the
proposal.

The statutory ecological assessment for this development proposal was undertaken in accordance
with the Environmental Planning and Assessment Act 1979, as amended by the Threatened Species
Conservation (TSCA) Act 1995 which in turn has been amended by the Threatened Species
Conservation Legislation Amendments Act 2002 (Seven Part Test for Significance); NSW SEPP 44
- Koala Habitat Protection; and the Commonwealth Environment Protection and Biodiversity
Conservation (EPBCA) Act 1999 - Matters of National Environmental Significance (MNES).

"
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The survey and assessment was performed in consideration of the draft Threatened Species Survey
and Assessment — Guidelines for Developments and Activities (DEC 2004), and the Threatened
Species Assessment Guidelines — Assessment of Significance (DECC 2007). The assessment has
also been undertaken in accordance with the Ecological Consultants Association of NSW — Code of
Ethics (2002) available at www.ecansw.org.au.

2.0 Background Information

2.1. Location of the Site

As shown in Figure 1, the approximately 24.32ha subject land is located at the end of an unnamed
road (locally known as Reilly's Drain road) which branches off Belmore River Road, Belmore River,
in Kempsey Shire.

2.2. Development Proposal

As shown in Figure 3, the development proposal is a sand quarry over about 6.4ha, with material to
be trucked out via a right of way (see Figure 2) across a current sand quarry (nearly at the end of its
Iifespan and to be rehabilitated) to Belmore River Road, and associated clients.

The maijority of the existing right of way has been constructed and used for over 15 years, with the
remainder following an existing track to a current sand quarry operated by the client, and then onto
the site. The latter is the original access to a dwelling which has been abandoned, hence minimal if
any further clearing will be required to establish this road, but some grading and gravel will be
required to make a trafficable surface. No widening or upgrade of the current road running adjacent
to Reilly's Drain is proposed, though routine maintenance including top dressing with gravel and
grading may periodically occur.

The guarry will excavate a dune approximately 10m AHD down in height to a final depth depending
on the quality of material eg indurated sand is not saleable. A minimum of 1m of sand will be left on
the floor of the quarry to avoid interacting with the watertable, but based on the soil profile in the
existing quarry to the south, it is expected that 3-4m of overburden will see a higher buffer.

The quarry is to be established over in 10 stages over an estimated 17 year timeframe (depending
on market demand). Each stage is approximately 0.5ha in extent, with the previous stage to be
simultaneously rehabilitated under a Rehabilitation Plan (to be prepared as a condition of consent),
hence a total of 1ha will be operational at a given time. The first stages will commence in the northern
end of the quarry site which includes some of the currently disturbed land, moving progressively
south to minimise ongoing disturbance to rehabilitated vegetation (TCDS 2014).

Extracted sand is to be processed on site via dry screening to filter foreign materials such as roots.

12
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2.3. Key Definitions

The site is defined as the quarry access road from Belmore River to Lots 1324 and 323, and the
quarry footprint (the area directly impacted by the proposal). The study area is defined as the limit
of detectable influence of direct and indirect impacts associated with the proposal. As these impacts
include edge effects such as noise associated with machinery and increased penetration of solar
radiation, a nominal 100m buffer around the access road and the quarry footprint is nominated as
the study area.

The subject land refers to Lots 1324 and 323 which contain the quarry and extension of the haulage
route. The locality is a 10km radius around the subject land and access road to Belmore River Rd.

2.4. Soils, Topography and Geology

A detailed account of the topography, soils and geology is provided in the EIS (TCPD 2014), hence
is not provided here. This account is however limited to the subject land and does not include the
access road.

The access/haulage road begins on low lying and flat alluvial floodplain grading to a merge zone
and eventually the rear of the coastal barrier dune system in the east. There is a gradual drop in
slope moving east from the river terrace at the junction with Belmore River Rd, rising again when the
dune system is reached.

Figure 4 shows the Quaternary soil landscape mapping (Troedson and Hashimoto 2008),
demonstrating the complexity of the local soil landscape due to the rise and fall of sea levels and
associated formation and inland migration of the barrier dune system; and infilling of the original
coastal lagoon by the Macleay River and its distributaries including Belmore River and Kinchela
Creek (Atkinson 1999). Soils are thus a mosaic of alluvial and swamp to Aeolian soil landscapes,
with Acid Sulfate Soils known to underlain the former two (TCDS 2014, pers. obs.).

2.5. Previous Ecological Surveys

FloraFauna Consulting (FFC) were engaged by the proponent to prepare two ecological surveys
and assessments for the proposal (FFC 2013, 2015)

Survey included a vegetation community and targeted threatened flora survey over the dune
vegetation on Lots 1324 and 323; and a limited fauna survey including pitfalls, spotlighting, call
detection and Elliot A and B trapping (restricted to the sand dune vegetation, and mostly with a
contagious distribution).

Naturecall (2015) provides a detailed review of these surveys, but generally they were considered
to have some key limitations which affected the assessment's outcomes eg no assessment of the
habitats adjacent to the haulage route.

No threatened flora were recorded on site. The key findings of this assessment was detection of 3
threatened species:

13
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Brushtailed Phascogale: Recorded as a single animal in an Elliot trap.
=  Yellow-bellied Sheathtail Bat: Recorded via call detection.

« Little Bent-wing Bat: Recorded via call detection.
2.6. Landuse and Disturbance History

2.6.1. Previous Rural Dwellings

The subject land has two abandoned dwellings, which are both in states of extreme disrepair. The
vegetation for a distance of 30-70m around these dwellings has been irreqularly underscrubbed with
limited maintenance for the last 3-5 years (see Photo 1). Both lots are highly criss-crossed with
tracks, with the widest being the main access.

A small well was noted on the edge of the wetland on Lot 1323. No dams occur on the subject land.

A boundary fence comprised of grid-lock fencing on the common southern boundary is the only
fenceline, indicating stock have not been kept on site. No old posts were found to indicate historical
use as a flood refuge by local farms.

The remainder of Lots 1324 and 323 are in a natural state.

Photo 1: Example of APZ around dwelling in quarry footprint

14
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2.6.2. Adjacent to Haulage Road

The land adjacent to the first half of the access/haulage road is initially pasture, with the hydrological
regime modified by historical artificial drains and also the height of the road formation.

A drain about 10m wide and several metres deep (Reilly's Drain) runs parallel to the access road to
Belmore River, joining into a narrower (about 3-5m wide) and shallower drain where the Swamp Oak
forest begins.

This drainage system is known to be subject to periodic flows of acidified water from Acid Sulfate
Soils after prolonged dry conditions followed by major rain events (Berrigan 1993). This has
associated impacts on the aquatic ecosystem. Some acid scalds were noted in the low lying sections
of the pasture near the drain.

East of the smaller drain which runs roughly north-south, the swamp forest structure and age
suggests historical clearing for pasture, with various states of regrowth especially to the south where
strips of different ages are apparent in aerial photos. Weed infestation is however largely limited to
the road batter due to edaphic conditions ie high watertable.

Much of the remainder of the road beyond the swamp forest is bound on at least one side by previous
and active sand quarries. Some of these areas are in a state of early regeneration, as shown in the
following photo. Weeds (mostly pasture grasses and associated weeds) are common in this area.

Photo 2: Sand quarry regeneration area adjacent lo access road
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2.6.3. Fire History and Weed Invasion

The previous long term fire history of the site is unknown, but Google Earth shows a broad scale
medium to high intensity fire occurred in 2003.

Figure 5: 2003 bushfire over the study area

Google eartt
o

Large scale and intensive fires occur periodically in Hat Head National Park as a result of lightning,
escaped control burns and arson (Campbell 1998). Personal observations have noted extensive
areas of the Park being burnt out between Hat Head and McGuire's Crossing, south to Crescent
Head.

Weed invasion of the subject land is limited to some invasive grasses generally along the main
access track and around the dwellings. This is attributed to the acidic and low fertility soils typical of
a dune system (Keith 2000, Gravina et al 2001, Van Gorp and Erskine 2011), and the periodic high
intensity fires which characterise the local ecosystems.

A variety of weed species were noted to line the batter of the access road from Belmore River, mainly
on the batter and on previously sand quarried areas.

As noted above, the local floodplain has also been modified by drains constructed over the 1950-
60s to improve agricultural productivity of land subject to inundation. Reilly's Drain is a union drain
which runs along about half the access road, joining another drain which runs north-south. These
drains have collectively reduced the length of inundation periods, leading to shifts in wetland
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vegetation (eg from sedgelands to swamp forests) and displacement of former wetland habitats with
pasture species eg Couch and Kikuyu.

All of the original rainforest grading to swamp forest on the fertile alluvial terraces has also been long
historically cleared for dairy and beef cattle farms. These remain the dominant landuses west of the
dune system.

3.0 Flora Survey

3.1. Survey and Assessment Methodology

The flora assessment consisted of the following components:

Classification of the vegetation communities to NSW CMA/VIS vegetation community
classifications (biometric).

Database (OEH Atlas of Wildlife/Bionet, EPBCA — MNES) and literature review for local
threatened species records and predicted occurrences

Identification, mapping and condition assessment of any Endangered Ecological
Communities listed under the Threatened Species Conservation Act 1995 (TSC Act), and
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) on the site.

Searches for and (if found) mapping of threatened species listed under the Threatened
Species Conservation Act 1995 (TSCA), and Environment Protection and Biodiversity
Conservation Act 1999 (EPBCA).

3.1.1. Vegetation Community Assessment

FFC (2013, 2015) previously undertook a vegetation survey and description of the dune forest on
the subject land. This description is valid and hence no further formal vegetation community survey
was taken of this area.

The North Coast Catchment Management Authority (CMA) VIS mapping of the remainder of the
property and adjacent to the access road was reviewed in the field via a rapid assessment
methodology consisting of a random meander for 100m into each community to identify dominant
species.

This methodology was deemed suitable to the task given:

None of this vegetation is to be cleared.

No change to current ecological processes or edaphic conditions eg no lowering of the
watertable via drainage, no impacts on floodwater due to levees created by new roads, etc.

3.1.2. Threatened Ecological Community Assessment

FFC (2015) assesses the EEC — "Swamp Sclerophyll Forest on Coastal Floodplains..." adjacent
presumably to the west of the subject land in the Seven Part Test assessment, but provides no
evaluation or mapping of this EEC. No assessment was provided of EECs along the proposed
access road.
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An assessment of TECs in the study area was undertaken based on the data collected by the flora

survey,

Department of Environment — MNES SPRAT website (DotE 2016b); and quaternary geological/soil
landscape mapping by Troedson & Hashimoto (2008) and soil landscape description by Atkinson

(1999).
3.1.3.

3.1.3.1. Searches

Search

DotE 2015b) in similar habitats to those occurring on the site (see Appendix 1), were carried out over
the survey period.

The qu

locally and regionally recorded threatened species by a senior ecologist. A total of 8hrs was spend

on this

3.1.3.2. Potential Occurrence Assessment:

Potential occurrence assessment of threatened flora species is provided in Appendix 1. This section
assesses all considered threatened species listed under the TSCA 1995 and EPBCA 1999 for their
potential to occur on site based on the following factors (DEC 2004, Forest Fauna Surveys 1997,
DECC 2007):

-

3.2.

3.2.1.

Seven broad vegetation communities were recorded in the study area, although the CMA/VIS map
does not differentiate some forested wetland areas from true swamp forest. An overview of these is
provided in the following table.

Photos
map is

communities but not compaosition for the non-forest and swamp forest communities.

review of the relevant listings on the OEH website (www.environment.nsw.gov.au) and

Threatened Flora Species Searches and Occurrence Assessment

es for the locally recorded threatened flora recorded in the LGA and regionally (OEH 2015a,

arry site and vegetation within 10m of the access road were survey by random meander for

activity.

Presence/absence of suitable habitat.

Condition and disturbance history of habitat.

Local and regional records.

Location of site within known distribution of the species.

Connectivity with habitat where species is known to occur.

Flora Survey Results

Site Vegetation Communities

showing the current state of these communities follow the table. The CMA/VIS vegetation
provided in Figure 6, and is considered relatively representative of the extent of vegetation
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Photo 5: Mixed swamp forest west of dune

Photo 6: Paperbark forest adjacent to access track
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Fholo 7. Swaimp Cak forest adjacenl lo access frack
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Photo 9: Batter of access track grading to pasture adjacent to access track

Photo 10: Example of Coastal Complex
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Photo 11. Easlern SEPP 14 sedgeland
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3.3. Threatened Flora

3.3.1. Survey Results

Mo threatened plants were recorded on the study site during this survey or by FFS (2013, 2015). No
threatened plants were detected in direct proximity to the haulage route.

No threatened plants have been recorded on adjacent lands (OEH 2016a, Darkheart 1997, Campbell
1998, EcoPro 1996).

3.3.2. Potential Occurrence Assessment

Searches of relevant literature and databases (Darkheart 2010, OEH 2016a) found records of 3
threatened flora species in the locality.

Table 2: Threatened flora species recorded in the locality

| CommonName | Speces | LegaiSus | Distancefrom Sty Sie

wmﬂnhnaiﬁy Iomﬁunnotl’nr

Southern Swamp Orchid  Phaius australis E- TSCA pubiic disclosurs.
: Found at Hat Head, over 6km to the
‘Austral Toadflax Thesium australe V- TSCA I of the study site.
Diuris  sp.  aff. Within locality — location not for
SYIon Sy acs chrysantha SR public disclosure.

Suitable habitat for Austral Toadflax does not occur on site and hence is considered unlikely to occur
within the study area.

As noted in Table 2, some of the paperbark swamp forest offers generic potential habitat for Phaius
orchids, but survey of the best potential habitat (the edge of the freshwater wetland to the east) failed
to detect the plant. It may possibly occur in more remote sections of the habitat in the study area,
hence is considered a very low to low potential occurrence.

Potential habitat occurs for Maundia triglochinoides (V-TSCA) in the table drains adjacent to the
haulage road, but this readily identifiable plant was not detected. While there is a large population
on the Collombatti floodplain (PB 2011) and a population at Old Station Rd (Naturecall 2014), the
species has not been detected in the Belmore area to date (OEH 2016a), hence it is not considered
a likely potential occurrence.
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4.0 Fauna and Habitat Survey and Assessment

In consideration of the threatened species recorded in the locality and by previous surveys of
adjacent and nearby land with identical habitat (eg Darkheart 1997, 2010, OEH 2016a); available
habitats on site; and potentially occurring species: the following survey methods were employed:

Qualitative and quantitative habitat assessment
PIR cameras (arboreal and terrestrial)
Spotlighting and stag watching over 4 nights
Call playback over 4 nights

Elliot A and B trapping

Pitfall trapping

Harp trapping

Yangochiropteran bat call recording

Diurnal reptile and bird survey

Physical searches of habitat e.g. leaf litter, etc.

Opportunistic sightings, scratches and scats.

Including the PIR camera deployment period, the fauna survey was undertaken over 4 weeks in
December 2015 to January 2016.

The fauna survey utilised a broad range of survey techniques to minimise limitations, and survey
effort was generally expended well above the DEC (2004) minimum standards for species which
would be at risk of the greatest impact if present eg. Squirrel Glider, New Holland Mouse, Eastern
Pygmy Possum, Brushtailed Phascogale and Three-toed Snake-toothed Skink.

Survey was undertaken by Naturecall's principal ecologist and two ecologists under Naturecall's
scientific license and animal research authority.

4.1.1. Habitat Evaluation

The site was surveyed to determine the available potential habitats, and the support value of these
habitats for threatened species. Habitats were defined according to parameters such as:

* Structural and floristic characteristics of the vegetation e.g. understorey type and
development, crown depth, groundcover density, etc.

*  Degree and extent of disturbance e.q. fire, logging, weed invasion, modification to structure
and diversity, etc.

«  Soil type and suitability e.g. for digging and burrowing.
«  Presence of water in any form e.g. dams, creeks, drainage lines, soaks.
* Size and abundance of hollows and fallen timber.

Availability of shelter e.g. rocks, logs, hollows, undergrowth.

37



Statutory Ecological Assessment | Belmore River Sand Quarry | January 2016

Wildlife corridors, refuges and proximate habitat types.

Presence of mistletoe, nectar, gum, seed, sap, etc. sources.

Species identification was assisted by Morcombe and Stewart (2010), Pizzey and Knight (2003),
Tyler and Knight (2009), Wilson and Knowles (1992), Strahan (2008), Triggs (1996), Robinson
(1996), Swan et al (2004) and Schodde and Tideman (1990).

4.1.2. Elliot A Trapping

Elliot A trapping was conducted over 8 nights over two separate survey periods. The first week saw
4 nights consisted of 50 traps (200 trap nights). The second week seen 100 traps set per night over
4 nights. A total of 600 Elliot A trap nights were achieved, significantly exceeding the minimum effort
of 100 traps nights for a 50ha sample area (DEC 2004).

Traps were focussed on areas of dense groundcover and undergrowth throughout the subject land,
which was generally limited to the lower slopes of the dune (see Figure 8). The freshwater wetland
to the east was not trapped due to frog hygiene and WH&S issues, and lack of impact on this habitat.
The dense swamp forest ecotone and sedgeland to the west was not trapped due to the extremely
difficult physical access limitations, and associated significant WH&S issues (eye injury, trip, ticks
and snake bite). Hence the edge of the ecotones of these areas were targeted due to dense cover
and best potential to detect the target species.

Traps were placed between 5-15m apart depending of in-situ habitat and the presence of tracks
(setback to minimise edge effects), etc. Traps were baited with rolled oats, peanut butter and sesame
oil. Traps were checked each morning and cleaned or rebaited when necessary.

Target species were the Eastern Chestnut Mouse, Eastern Pygmy Possum, New Holland Mouse
and Common Planigale.

4.1.3. Elliot B Trapping

Arboreal Elliot B trapping was undertaken across the subject land over 4 nights. The traps were set
out over an irregular 50 x 50m grid in line with Smith and Murray (2003) to gain an estimate of
population size and density. Spatial distribution of suitable trees however limited trap distance, as
shown in Figure 9.

A total of 28 traps were mounted to trees at 2-3m height (see Figure 9). Specific trees within the grid
were chosen according to scratchings as well as the presence of foraging habitat (eg dense Banksia)
and denning habitat.

Traps were baited with a mixture of honey, oats, apple and peanut butter. In addition a honey, water
and vanilla essence solution was sprayed at sunset each night above the mounting platform as a
further attractant.

All traps were checked each morning and were mounted on platforms and angled slightly down so
as to drain out the entrance. A total of 112 Elliot B trap nights were performed across the site (>4
times the minimum effort).
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4.1.4. Spotlighting, Torch Searches and Stag Watching

Spotlighting on the subject land was conducted for at least 2 hours over separate sessions with the
first within 45mins of dusk and another after 9pm. With two ecologists, this was more than sufficient
to completely cover the accessible area of dry sclerophyll forest (see Figure 12) twice per night and
inspect the crown of a vast majority of trees within the study area. A total of 8hrs was spent on
spotlighting on the subject land. Spotlighting was conducted in a separate survey after the Elliot B
trapping survey to minimise impacts on the effectiveness of the latter technique.

The swamp forest adjacent to the haulage route was similarly surveyed via a foot traverse along the
road, scanning the adjacent swamp forest for fauna. A total of 3hrs was spent on surveying the
haulage route.

The procedure involved walking with a hand held 50-100 watt spotlight, targeting the trunks and
branches of canopy trees and understorey, and periodically scanning the ground.

Stag watching involved observing hollow-bearing trees on dusk with binoculars to watch for signs of
fauna emerging from the hollows. At least 1 tree per night was watched per ecologist, and this was
conducted for a total of 1 hour each night giving a total of 8 hours spent on the activity during the
survey.

Torch searches for frogs was generally undertaken in conjunction with spotlighting. The focus was
the edge of the wetland to the east of the subject land, the table drains adjacent to the haulage road,
and opportunistically along roads during times of rain. A total of 8 hours was dedicated to this activity,
including 2 hours undertaken one night and another hour on another night when heavy showers
occurred and frog activity was expected to be high.

Conditions were overcast with showers on two nights of the frog survey, and clear on the other
nights. Wind ranged from placid to moderate. The moon phase was full over the survey period but
was obscured by clouds on the first night.

4.1.5. Call Playback

Recorded calls of the following species were routinely played on the site and study area:
«  Wallum Froglet.
* Green and Gold Bell Frog.
* Green-thighed Frog.
+  Wallum Sedge Frog.
* Masked, Barking, Eastern Grass Owl and Powerful Owls.
* Bush-stone Curlew.
«  Squirrel Glider.

Koala.

Calls for the birds and arboreal mammals were played through a portable MP3 player via a 30W PA
system at a level approximating natural intensities of the species. The general methodology involved
an initial period of listening and spotlighting; followed by playback of the calls simulating a natural
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pattern. This was followed by 10 minutes of listening and 10-15 minutes spotlighting for fauna
attracted by the calls (but not responding vocally), within 100m radius of the playback point. Calls
were played during each spotlighting session at a different location at the southern and northern end
of the site. Playback was utilised over the area over 4 nights for a total of 4 hours for these species.

Frog calls were played on the wet nights in the first week of the survey for 30mins each night. Calls
were generally played at dusk, when such calls are normally heard.

4.1.6. Yangochiropteran Bat Call Detection

Anabat call detection was undertaken using 2 Anabat detectors fitted with ZCAIMs. Recording was
conducted during spotlighting on 4 nights with units both stationary and carried around (see Figure
12). The units were left overnight on the two nights of the survey. This resulted in >36 hours of
recording.

The recordings were forwarded to Dr Anna McConville of Echo Ecology, a bat call identification
consultant, for identification of the bat species.

4.1.7. Diurnal Bird Survey

Birds were surveyed by detecting calls and searching by binoculars during area searches over the
whole site and actively listening/searching for birds in the morning before 8am and in the afternoon
from 4pm over a total of 12 days. Over 16hrs was spent on this activity.

Bird surveys were also conducted opportunistically during other activities (e.g. flora survey and
habitat evaluation) as transects and spot surveys were redundant given the limited habitat. Binocular
scans were also periodically undertaken over the adjacent saltmarsh for waders.

This information provided short-term data on bird occurrences in the area for the particular season
(DEC 2004).

4.1.8. Herpetofauna and Secondary Evidence Searches

Physical habitat searches of the site were generally undertaken during the survey which involved:

A systematic targeted habitat search consisting of raking leaf litter, turning over and breaking up logs
was also undertaken for a total of 16hrs to target the Three-toed Snake-toothed Skink. This
methodology was applied at a minimum 1hr per 1ha unit of the quarry site, plus a search of the
remainder of the dry sclerophyll forest. This far exceed the minimum DEC (2004) minimum effort of

1hr.

[

L ]

Lifting up of debris (eg logs and building materials) to search for reptiles and frogs.
Inspection of dense vegetation for bird nests.

Raking of leaf litter for frogs and reptiles.

Observation of likely basking sites (i.e. reptiles and frogs).

Searches for scats, tracks, digging, sap incisions and scratches (e.g. Koala, gliders, etc.)
over the site.

Searches for scats, owl regurgitation pellets and guano deposits.
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4.1.9. Hollow Bearing Tree Survey

All hollow bearing trees and stags on the study site were located and recorded via hand held GPS.

Each tree was quantified (height, trunk diameter, number of hollows, location in tree and aperture
diameter), marked with pink spray paint. This provided an accurate qualification and qualification of
the hollow-bearing tree component of the site’s habitat.

4.1.10. PIR Camera Trapping
See Figure 10 for camera locations.
4.1.10.1. Terrestrial Camera Trapping

Ten infra-red cameras consisting of 2 Reconyx Hyperfire HC600 and 8 Scoutguard SG570s were
deployed throughout the study site. Cameras were set in areas which had been identified as being
regularly used either by diggings or fauna movement trails.

The cameras were set for a period of over two weeks (>140 trap nights) post-trapping over the 2015
Christmas period when the site was vacant of any human disturbance. Cameras were mounted to
the base of trees <1m high opposite to bait stations which contained dry pet food or a mixture of
oats, peanut butter, honey and sesame oil.

Target species were the Spotted-tailed Quoll, Long-nosed Potoroo and Rufous Bettong.
4.1.10.2. Arboreal Camera Trapping

Ten Scoutguard SG570s infra-red cameras were deployed throughout the study site. Cameras were
set in areas which had been identified as high potential use by tree scratchings, foraging resources,
and location of hollow bearing trees.

The cameras were set for a period of over two weeks (=140 trap nights) post-trapping over the 2015
Christmas period when the site was vacant of any human disturbance eg spotlighting, and after the
initial Elliot B trapping. Traps were mounted to the trunk of trees at 2-3m height and opposite to bait
stations which contained a mixture of oats, peanut butter, honey and sesame oil. In addition, the
trees which supported the bait stations were sprayed with a honey, water, and vanilla essence to
further entice arboreal fauna.

Target species were Squirrel Glider, Eastern Pygmy Possum and Brushtailed Phascogale.
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Figure 8: Elliot A trap lines
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Figure 9: Elliot B trapping grid
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Figure 10: PIR camera locations
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Figure 11: Pitfall trap lines
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Figure 12: Spotlighting and Anabat locations
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4.1.11. Pitfall Trapping

Pitfall trapping consisted of 4 lines of 3-5 traps (16 traps in total) as shown in Figure 11. Each pitfall
trap within a line was at least 5m apart with connecting drift fence. These were set for 4 nights (100
trap nights).

Trap lines were set where dense groundcover or undergrowth was present, avoiding the disturbed
areas around the abandoned dwellings. Target species include the Common Planigale, Eastern
Pygmy Possum, reptiles (specifically the Three-toed Snake-toothed Skink) and frogs. All pits were
backfilled after the survey.

4.1.12. Limitations

Fauna detectability is limited by seasonal, behavioural or lifecycle characteristics of each species,
and even by habitat variations (e.qg. flowering periods), which can occur within a year, between years,
decades, etc. (DEC 2004).

The fauna survey period fell in summer which is a period high activity for arboreal mammals,
Yangochiropteran bats, birds, and also coincides with the breeding period of the target frog species
(DEC 2004). Longitudinal and latitudinal migrants such as the Swift Parrot may not be present at this
time of year.

Rainfall preceding and occurring during the survey significantly increased frog detection for the target
species known to breed at this time of year (eg Wallum Froglet and Green and Gold Bell Frog).

To counter any limitations, qualitative and quantitative habitat evaluation was used as well as a
standard ecological field survey to assess the site’s significance to threatened species. As detailed
above, survey effort to target the key threatened species which could occur on the quarry site far
exceeded the DEC (2004) minimum effort specifications, hence the survey results are considered
highly indicative of the site's ecological assemblage.

Habitat evaluation conservatively assesses the potential occurrence of threatened species based on
potentially suitable habitat and local records, providing a prediction of the likelihood of a particular
threatened species occurring in the study area (DEC 2004, DECC 2007, Forest Fauna Surveys
1997). This approach is considered best practice to address the Principle of Uncertainty.

4.2. Corridors and Key Habitats

See Figure 13 showing the following:
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4.2.1. Regional Corridors

Regional corridors are typically >500m wide and provide a link between major and/or significant
areas of habitat in the region. |deally they are of sufficient size to provide habitat in their own right
and at least twice the width of the average home range area of fauna species identified as likely to
use the corridor (OEH 2016¢, Scotts 2002).

The site falls within a regional corridor which generally runs along the coast including Hat Head
National Park from Port Macquarie to South West Rocks. Most of this regional corridor falls over
protected land hence it is quite effective, but subject to edge effects due to extensive frontage to
agricultural land, and at times extensive and high intensity bushfire.

4.2.2. Sub-regional Corridors

Sub-regional corridors connect larger landscaped features and are of sufficient width to allow
movement and dispersal (generally >300m), but may not provide substantial species habitat (OEH
2015¢c, Scotts 2002).

The site does not fall form or lie adjacent to a sub-regional corridor.
4.2.3. Local Corridors and Habitat Links

Local corridors provide connections between remnant patches of habitat and landscape features.
Due to their relatively small area and width (they may be <50m), these corridors are subject to edge
effects (OEH 2016¢c, Scotts 2002). Habitat links are evaluated in this report as links from habitat on-
site directly to similar habitat on adjacent land. These would be used by fauna, which depend solely
or at least partially on the site for all of their lifecycle requirements, and/or dispersal (Lindenmayer
and Fisher 2006).

As evident in Figure 13, the site is part of a large remnant about habitat (mostly enclosed in Hat
Head National Park) which comprises a complex of vegetation types due to the wvarious
geomorphology of the dune system and alluvial floodplain. Habitats range from extensive tracks of
at times linear coastal sands dry sclerophyll forest, to wet and dry heath, sedgelands and extensive
tracks of swamp forest.

The site, subject land, and study area form part of this complex mosaic, as demonstrated in Figure
B.

While ideal for fauna diversity, this complex mosaic poses challenges to species which depend on
continuous forest for movement (eg gliders), hence sedgelands such as those to the east and west
would be a physical barrier to Phascogales and Squirrel Gliders, but not to small terrestrial mammals,
birds and bats.

In terms of habitat types, the dry sclerophyll forest on site links to similar habitat east and south,
which interlinks over the dune system to extensive habitat in Hat Head National Park. Similarly, the
swamp forest on the western side of the dune, and along much of the haulage route also links to
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extensive tracks of this habitat type mainly on the western side of the regional corridor. Fauna using
this habitat type in the study area thus have good local corridors and habitat links.

Frogs also have relatively good connectivity especially adjacent to the haulage road due to the
mosaic of swamp forest and sedgeland, and the limited width of the dune forest would also not
prevent movement east or west between these proximate habitats (eg due to microhabitat cover
provided by leaf litter and undergrowth).

The sand quarry to the south poses a barrier to most fauna due to the current extent of the
operational area, but this will eventually be covered by forest characteristic of the area and hence
regain its connectivity values. Regardless, dry sclerophyll and swamp forest remains all around this
quarry, and hence it is not an impermeable barrier.

4.2.4. Key Habitat

Key Habitats are areas of predicted high conservation value for forest faunal assemblages, endemic
forest vertebrates or endemic invertebrates; spatially depicted as a merging of mapped assemblage
hubs, assemblage hot spots and centres of endemism (OEH 2015¢, Scolts 2002).

The study area and most of Hat Head National Park is mapped as key habitat.
4.3. Fauna Survey Results

4.3.1. Habitat Evaluation

The following table summarises the results of the habitat evaluation survey:

Table 3: Habitat evaluation summary

See table overleaf.

50

P-----_---_--




(3

sugap
pue sHo

Jaglf jear]

adA | mnoury

souaunoQ) saadg pauseally] o) sanfep [equaod puer] 1elgngays Auenp

eany Apms peoy sSa0dy

910z Asenuer | Auenp pues Jaaly asowiag | Juswssassy [e01Bojoa3 Aoinels

=




IIIIIIIJIIIIIIIIIIII

jeqiaded ‘pue| )c SHIDEITEL BB ERINIEA © ot R e , SRS Janoopunaig

910z fenuep | Auenp pues Jaary alowleg | jJuswssassy (eaiBojoog Lojmels

iy



sbuiping

‘safipug

‘SuaAIND
‘sBuelpano
'SI0 ‘sanen)

SMOfloH

Barny ADMIS PEOl 5500y pue pelgnses Auend ENGeH

adA | mnc
aouaunIon sanads paumealy | o) SSNEA [Eguajod LANgLY

910z Aenuep | Auenp pues Jeny asow|ag | Juawssassy (edibojoo3 Aoinjels

e




IIIIIIIJIIIIIIIIIIII

(safE] gQruys)
sEISyUBg pue
SUOLUE|SI|[ED
'SEINIERN
'SHNEAA

adf |
pue] palgngaps Auenp sdAenaupy

ST sapads pauaeEal 0] sane )0
290 S pausieaily | 0} Sanje/ [enualod R sy =y

910z Aienuer | Auenp pues Jenny aiowieg | juawssassy [eaibojoo3 Lojnjeis




SEULENSEDD| Y

Saad]
ESANOUC BJEOY
pauajad
fuewnig

S3UN0S
wnib pue deg

| adk LEnaguy
By ApMmS peoy SSa0y 1EpgeH

aoUALNIDD) Sanads paumealy | O SaNjEA [egusod pueT] pafgng s Auenp

910z Aenuer | Auenp pues Jany aiow|ag | Juswssassy [eoibojoog Aoimels




NS N N EE N N Ee S AN BN M SN SN EE S e Em e

1Eigey
puig auuassed

safnads
Bungiruy

S : adA | mnaugy
eary Apmg peoy ssaooy pueT peigngepg Auenp e

20UALN220 Saadg pausyeally ] 0) Sanjep [egualod

9102 Auenuer | Aienp pues Jeny asowjeg | juswssassy [eaibojoo3 Loimels




910z Aenuer | Auenp pues Janry aiow|ag | juswssessy |eaifiojoo3 Aonels




IIIIIIIJIIIIIIIIIIII[

Aaud
[ewnsaus |

- adA | mnquipy
1 100l s Auen :
eany ApMmS peoy ssa0y PUET9laNSAUS ALEND 1EUqEH

souaLlnaoQ) sanads pausjeaul] | o] San[e/ [Equajod

910z Muenuer | Auenp pues Jaaly asowiag | wawssassy [eaibojoog Aoinels




Statutory Ecological Assessment | Belmore River Sand Quarry | January 2016

Figure 14: Hollow-bearing trees on the subject land
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Photo 12: Table drains along haulage road

Photo 13: Reilly's Drain
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Photo 14: Dense groundcover and undergrowth on mid to footslopes

4.3.2. Call Playback, Identification and Recording

4.3.21. Birds

Call playback failed to gain a response from any of the target species. A number of common birds
were detected by call identification (see Table 6).

4.3.2.2. Frogs

Frogs were heard calling in relatively high abundance from around the adjacent sedgeland to the
east of the study site as well as along the access road. Only the following common species were
heard:

* Eastern Sedge Frog (Litoria fallax)
Peron's Tree Frog (Litoria peronii)
Striped Marsh Frog (Limnodynastes peronii)

Australian Green Tree Frog (Litoria caerulea).
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4.3.2.3. Arboreal Mammals
No mammal species responded to call playback.
4.3.24. Yangochiropteran Bats

Yangochiropteran bat calls recorded during the survey were sent to Dr Anna McConville Echo
Ecology, a recognised Yangochiropteran bat ecologist for identification. The results are shown in the
table below (see Appendix 2).

Table 4: Yangochiropteran bat call identification
Note: # indicates species lisied as Vulnerable on Schedule 2 of the TSCA Act 1985

Scientific Name Call Identification

As shown in the above table, one threatened Yangochiropteran bat species was confidently
identified from the data: the Little Bent-wing Bat. Some possible calls include threatened species (ie
Hoary Wattled Bat, Greater Broad-nosed Bat, Eastern False Pipistrelle and East-coat Freetail Bat)
hence these are considered potential occurrences as per the Precautionary Principle.

4.3.3. Trapping and PIR Camera Results

4.3.3.1. Elliot B Traps

Elliot B traps captured the same male Brushtailed Phascogale twice. Only 5 individual Squirrel
Gliders were captured (one female). All but one capture of each species was outside the proposed

quarry footprint.
Capture dates are presented in the table below, with location shown in Figure 15.
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Table 5: Elliot B results

Night 1 Night 2 (16.12.15)
(15.12.15)

. &)
Night 3 (17.12.15) Night 4 {18.12.15)

4.3.3.2. Elliot ATraps

Elliot A traps captured only a low abundance of House Mouse (Mus musculus), Bush Rat (Rattus
fuscipes), and Swamp Rat (Rattus lutreolus).

4.3.3.3. IR Cameras

Terrestrial

The terrestrial IR cameras recorded the following common species:

House Mouse,

Bush Rat,

Swamp Rat,

MNorthern Brown Bandicoot (/scodon macrourus),
Common Brushtail Possum (Trichosurus vulpecular),

Dingo (Canis lupus dingo).

Arboreal

The arboreal IR cameras recorded a large number of Brushtail Possums, as well as the Squirrel
Glider and Brushtailed Phascogale (see Figure 16). These appear likely to be the same animals that
were trapped.
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Figure 15: Locations of trapped threatened species
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Figure 16: Location of PIR camera detected threatened species.
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4.3.3.4. Pitfall Traps
Pitfall trapping successfully captured a number of common amphibian species.

The traps also successfully captured an Eastern Striped Skink (Ctenotus robustus). Most importantly
4 Three-toed Snake-toothed Skinks were caught (V-TSCA, V-EPBCA), complimenting a nearby
record (OEH 2016a). These were all caught outside the quarry footprint.

Photo 15: Three-toed Snake-toothed Skink

4.3.4. Spotlighting and Torch Searches

Many Common Brushtail Possums were observed throughout the site, in addition, the Squirrel Glider
was observed on two of the four spotlighting nights.

4.3.5. Secondary Evidence

4.3.5.1. Trunk Scratches, Tracks, Etc

Examination of tree trunks showed variable (low to very high - with well-worn trails due to Brushtail
Possums noted on some trees) levels of arboreal activity depending on species.
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Scratches were detected on smoothed barked trees (i.e. Scribbly Gum), though these were generally
restricted to the mature trees (=40cm trunk DBH).

Large scratches were attributed to Brushtail Possum and Lace Monitor,
Tracks were found only of Eastern Grey Kangaroo.

Photo 16: Possum runway on a hollow-bearing Needlebark
oy r £ 3

4.3.5.2. Scats, Tracks and Bones

No Koala scats were observed during scat searches over
the site. Scats of Eastern Grey Kangaroo were
commonly observed.

The only tracks observed were from Eastern Grey
Kangaroos, Wallabies and snakes. No bones or road kill
were found during the survey.

4.3.5.3. Chewed Allocasuarina Cones
No chewed cones were found.
4.3.54. Sap Incisions

Sap incisions were recorded on a number of Pink
Bloodwood and Scribbly Gum.

No tree showed the distinctive incisions of a Yellow-
bellied Glider.
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4.4. Total Fauna Observed

The following table lists all fauna recorded by this survey.

Table 6: Fauna recorded on and adjacent to the site

Common Name

Mammals
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Common Name

Amphibiana

Key:

Bold: Vulnerable under TSCA
* Vulnerable under EFBCA
* Indicates introduced species.

Observation Key: Obs—Observation; HC heard calling, SE — secondary evidence
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4.4.1. Locally Recorded Threatened Fauna

The following table lists threatened species known to occur in the locality (OEH 2016a, FFC 2015,
Darkheart 2010, 2004w, Berrigan 2004a, 2001e, Kendall and Kendall 2000, 1999, 1994, Ingersoll
and Redpath 2003, personal observations). Marine/seabirds, mammals and reptiles are excluded
due to lack of habitat in the study area and no impact on any potential habitat.

eatened species recorded in the locality
Commeon Name s | Legal Status No. Recomds

Mammals
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Common Name Legal Status No. Records

The following species are considered likely to occur in the locality (excluding sea birds, etc.) due to
suitable habitat and regional records in similar habitat (some have been recorded within 20km).

Table 8: Threatened fauna potentially occurring in the locality
* listed under the EPEC Act 1999

Animal Group | Potentially Occumming Specles

7
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4.5, Potential Occurrence Assessment

Each of the species listed in the above two tables have been evaluated for their potential to occur
on the subject land/study site/area, as well as for the likely significance of the proposal and thus their
eligibility for Seven Part Test assessment, in Appendix 1.

4.5.1. New South Wales

The following species listed under the NSW Threatened Species Conservation Act 1995 are
considered to potentially occur in the study area in addition to those previously recorded:

Table 9: Thres

Species

Square-talled
Kite

Masked Owl

Little:
Lorikeat

ened species potentially occurring on the subject land/site/study area

Occumence Likelihood

Occumence Type | (See Appendix 1)
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: Occurmrence Likelihood
Species Occumence Type (See Appendix 1)

Black-
necked
Stork

Black Bittemn

Spotied-til
Quoll

Common
Planigale

Eastemn
Chestnut
Mouse

Easten

Pygmy
Possum

Grey-headed
Flying Fox

Eastem
Blossom Bat

Eastemn
Cave Bat

Eastemn
False
Pipistrelle

Eastem
Bentawing
Bat
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Occumence Likelihood
(See Appendix 1)

Species Occumence Type

Greater _
Broad-nosed
Bat

East-coast
Freetail Bat

Southem
Myotis

Hoary Bat

Green and
Golden Bell
Frog

Wallum
Froglet

4.5.2. Commonwealth

The following species are considered by the DotE Matters of National Environmental Significance
search tool as potential occurrences in the locality. Marine birds, mammals and reptiles and all fish
listed in the search are irrelevant as the site/study area does not contain habitat and the proposal
has no potential to impact these species.

4.5.2.1. Threatened Species

Table 10 summarises the species predicted by the search tool as potential occurrences, and other
species with potential to occur in the locality, for their potential to occur on site, in the study area or
on the property. The potential for these species to occur on the site is also reviewed in Appendix 1.
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5.0 Impact Identification and Assessment

5.1. Direct Impacts

5.1.1. Habitat Loss

As detailed in section 2.2, the development proposal is a sand quarry over about 6.4ha (26%) of the
24 32ha subject land, with material to be trucked out via a right of way across a current sand quarry
(nearly at the end of its lifespan and to be rehabilitated) to Belmore River Road, and associated
clients.

The haulage route is essentially constructed for most of its length, with the extension from the site
generally following an existing track. Hence vegetation removal and earthmoving (and associated
habitat loss) will largely be limited to the 6.4ha quarry footprint.

The quarry is expected to have a lifetime of =17 years depending on market demand. The quarry’s
operational strategy is to progressively clear 0.5ha and simultaneously rehabilitate 0.5ha, hence a
total of 1ha of operational area at any given time. This allows both habitat loss and costs (including
that of rehabilitation) to be spread over time.

The extraction process generally consists of initial removal of the vegetation, followed by stripping
of the top stratum which contains most of the roots and other organic matter. The soil profile below
is excavated and processed for sale on demand.

This will thus see eventual removal of all current vegetation on the dune from the crest down to the
midslope. This will include:

+ Removal of 6.4ha of the approximately 16.12ha of dry sclerophyll forest on the subject land
(40%).

* Loss of 99 of the site's 253 hollow-bearing trees (39%).
* Loss of nectar sources such as eucalypts, bloodwoods and banksias.

« Loss of refugia such as dense leaf litter/decorticating bark and patches of dense
groundcover.

This will see direct loss of habitat for the following known and potentially occurring species.

«  Foraging habitat: Square-tailed Kite, Little Eagle, Powerful Owl, Masked Owl, Varied Sittella,
Little Lorikeet, Spotted-tail Quoll, Common Planigale, Eastern Pygmy Possum, Grey-headed
Flying Fox, Eastern Blossom Bat, Greater Broad-nosed Bat, East-coast Freetail Bat, Yellow-
bellied Sheathtail Bat, Eastern False Pipistrelle, Eastern Cave Bat, Hoary Bat, Little and
Eastern Bent-wing Bats and Three-toed Snake-toothed Skink.

*  Roosting/denning/nesting/refugia: Powerful Owl, Masked Owl, Varied Sittella, Little Lorikeet,
Spotted-tail Quoll, Common Planigale, Eastern Pygmy Possum, Greater Broad-nosed Bat,
East-coast Freetail Bat, Yellow-bellied Sheathtail Bat, Hoary Bat, , Eastern False Pipistrelle,
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Little and Eastern Bent-wing Bats and Three-toed Snake-toothed Skink, Southern Myotis,
Green and Golden Bell Frog.

Figure 17 shows the subject land in context of the locally available extent of dry sclerophyll forest
and other habitat suitable habitat for the impacted species, most of which is protected in Hat Head
National Park. In this context, the quarry site comprises a small fraction of the locally available
habitat.

Figure 17: Extent of allernative habitat interconnected to the site
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The following potentially occurring threatened species will not be directly impacted as potential
habitat does not occur in the quarry envelope:

Frogs: Wallum Froglet.
* Birds: Black-necked Stork, Osprey, Black Bittern.

Mammals: Eastern Chestnut Mouse, New Holland Mouse.

5.1.2. Long Term Habitat Modification

The quarry will excavate a dune approximately 10m AHD, resulting in a lowering of this landform
when complete. A minimum of 1m of the current in situ soil strata will be left on the floor of the quarry
to avoid interacting with the watertable (as monitored by piezometers), but given presence of coffee
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rock in some areas and unsuitability of the stratum below the root zone (“brown sand”), the final
depth above the watertable is likely to be 3-4m (Steve Wink, pers. comm.).

The final landform will also be undulating not a uniform plain for a range of reasons (eg depth of
excavation and overburden), with undulations running north-south mimicking the natural pattern of
the dune system. This micro-topography will thus create a range of edaphic conditions (eg
accumulation of moisture in the swales will promote growth of dense groundcover) and hence allow
a potentially diverse vegetation assemblage to develop. This benefits fauna as it increases the
diversity of potential habitat resources eg nectar producing trees and shrubs, and complexity of the
habitat structure.

The excavated area is to be progressively rehabilitated as each new cell is cleared and excavated,
hence provided this regime is maintained over the lifetime of the quarry, the 6.4ha envelope will
contain a mosaic of seral rehabilitation stages established over the >15 year operational period.
Eventually these should catch up and become relatively uniform in development, but monitoring of
each cell should also form part of an adaptive rehabilitation regime to minimise the risk of stalling of
recolonisation and dominance by a handful of aggressive pioneers (eg Leptospermum laevigatum)
which may retard the development of a higher value climax community (Gravina et al 2001, Van
Gorp and Erskine 2011).

Coastal sand dune vegetation communities generally reflect the height above the watertable,
bushfire frequency and current site-specific edaphic conditions. The latter in turn are a reflection of
environmental features such as the low fertility substrate; accumulation of organic matter over time
(and hence establishment of micro-ecosystems and complex interactions with invertebrates, fungi
and bacteria) and nutrient cycles; and maritime stresses and nutrient inputs (if close to the ocean),
which have evolved over geological time (Keith 2000, Gravina et al 2001, Van Gorp and Erskine
2011).

Compared to sand mining where the topsoil may be mixed with the lower stratums, a sand quarry
has the advantage of retaining the accumulated organic material in the upper horizons and using
this as the topsoil and underlying horizon in their natural order. This maintains not only the seedbank
and abiotic conditions, but also the biotic nutrient recycling components eg bacteria and fungi.

Recolonisation is thus more readily initiated and can be relatively rapid, especially in the earlier cells
due to wind blow seed from adjoining undisturbed areas (as they have the highest perimeter of
original vegetation). The regrowth is also diverse and representative of the original vegetation, as
evidenced by the 5 year old regrowth in the following photograph.

Based on observations along McGuire's Crossing road and the subject land, it is also apparent that
the current Blackbutt-dominated community can tolerate a depth to watertable that the finished
landform will achieve. Hence the likely climax vegetation community is expected to be something at
least very similar if not identical to that currently on the mid to lower slopes ie dry sclerophyll forest
dominated by Blackbutt with Scribbly Gum. As demonstrated in the following photo in the existing
quarry to the south, the regeneration includes 4-5m high Blackbutts as well as groundcover including
Baloskion tetraphyllum.
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Photo 17: 5 year old regrowth in current quarry

Hence the only long term modification will be the absence of tree hollows. These will develop >100yrs
later when the trees mature, and hollow-formation forces such as fire and termites play their role
(Gibbons and Lindenmayer 2002). Given 153 hollow-bearing trees will remain adjacent on the
subject land, this is considered a minor ecological limitation. Trees tall enough for gliders to use will
also be present within 10 years.
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6.0 Recommendations and Mitigation Measures

6.1. Primary Recommendations

The following are recommended to be included as conditions of consent if the proposal is approved
in order to mitigate the major potential ecological impacts of the proposal. The conclusions of this
assessment assume these measures are implemented and effective in mitigating impacts.

6.1.1. Clearing to Minimum Required

The clearing limit at each stage of development is to be marked (eg with bunting tape) to clearly
delineate the clearing area and retained vegetation. All trees/vegetation falling outside the required
minimum clearing area are to remain undisturbed.

Clearing and earthworks is to avoid damage to root zones of the retained trees eg no parking of
vehicles or storage of materials (including soils) under retained trees.

6.1.2. Pre-clearing Habitat Load Reduction

To minimise the risk of fauna mortality, particularly the Three-toed Snake-toothed Skink due to its
crepuscular habitat, a two stage pre-clearing habitat load reduction strategy is to be implemented.
The following should have high success given only 0.5ha is proposed to be cleared at any one time.

Prior to clearing, each cell is to be fenced off with barrier fencing (eg sediment fencing dug 30cm
into the soil) to exclude immigration of small terrestrial fauna, and pitfalls along this fence set for 4
consecutive nights in combination with destructive habitat searches, are to be used to detect and
evacuate all small terrestrial species (eg frogs and reptiles) into adjacent habitat. Clearing will also
be timed to avoid the breeding period but also coincide with high activity. The priority target is the
Three-toed Snake-toothed Skink.

After completion of this key activity, the understorey and all non-hollow bearing trees are to be
removed, Given the limited extent of the cell, this should be undertaken in a one day hence negating
the risk of re-entry of evacuated fauna.

Allowing a minimum of 1 night for arboreal fauna to evacuate, all hollow-bearing trees are to be
subsequently felled as per the procedure below.

6.1.3. Hollow Bearing Tree Felling Protocol

The hollow bearing trees that may be removed could contain fauna at the time of clearing. Such
fauna may be placed under stress, injured or killed during tree felling via:

Being nocturnal or in torpor, and unable to escape prior to the tree falling.

Collapse of the hollow when it impacts the ground.

«  Collision with internal walls or via being thrown out when the tree falls.

92



Statutory Ecological Assessment | Belmore River Sand Quarry | January 2016

Being present as young eg eggs.

Any hollow bearing tree removal must be undertaken via a method that will minimise the risk of
injury/mortality of potentially denning/roosting fauna within the limitations of Occupational Health and
Safety (OH&S) Guidelines. Undertaken with due care, this practice can demonstrably avoid mortality
of common and threatened species during felling of hollow-bearing trees, thereby substantially
reducing the potential significance of development impacts. The following general guidelines are
recommended:

1. Clearing should occur in two stages. Stage 1 should see removal of all non-habitat (hollow-
bearing) trees and all lower stratums, with habitat trees left standing for at least 24hrs to allow
voluntary evacuation of resident fauna. Stage 2 is the removal of the habitat trees. This
strategy is widely employed by NSW RMS (2011), local government, and throughout Qld with
high levels of success.

2. Hollow-bearing trees should be removed via a method that does not require traditional tree
felling methods i.e. cut and drop with a chainsaw due to the violence of tree-ground impact
and associated high risk of injury/mortality to fauna (e.g. via hollow collapse, collision with
walls, etc). Options include:

The use of an excavator or similar machine with a pincer/harvester head
attachment, which can hold the trunk while the tree base is sawn, and then the
lowers the tree to the ground for inspection (preferred method).

Use of a crane to hold the tree while the base is sawn, and then lower the tree to
the ground for inspection (preferred method).

Employment of an arborist to lop hollow-bearing limbs or tree sections, and lower
to the ground with ropes and pulleys or crane, with the non-hollow bearing
remainder of the tree later felled by traditional methods (preferred method).

If the above is not practical, an excavator can cut the roots and slowly push over
the tree, counterbalancing the fall rate by pushing down on the root ball to
minimise acceleration and final impact (least preferred method).

3. If a rip and push method is employed, the tree is to be bumped at least 3-5 times at
approximately one-minute intervals to initiate evacuation of any residents. Caution will be
required not to risk personal injury via falling branches.

4. An ecologist must be present during felling of the hollow bearing trees to monitor clearing,
capture any resident animals injured or not evacuating, and undertake appropriate
emergency actions if required e.g. transport animal to veterinary treatment (care at
proponent's cost) or care by FAWNA (with a donation by proponent to cover costs). Hollows
are to be immediately inspected once the tree is felled (within OH&S guidelines) for injured
individuals or abandoned offspring, and appropriate measures undertaken. All rehabilitated
animals are to be released in the retained habitat directly on/or adjacent to the site.

5. If hollows cannot be cleared of fauna, the fallen tree must either be allowed to sit overnight,
or may be sectioned by chainsaw to clear hollows of fauna. It may then be destroyed/stacked
for destruction.
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A report detailing dates, personnel, qualifications, licenses and results is to be provided to Council
within 14 days of the monitoring event.

6.1.4. Rehabilitation Strategy

A rehabilitation plan is to be prepared as a condition of consent (TCDS 2014). As noted in section
1.2, each former 0.5ha former quarry area is to be simultaneously rehabilitated with clearing of the
next 0.5ha working area. This allows materials such as the topsoil which contains a seedbank and
as well as biotic and abiotic components that have developed over millennia to be restored over the
disturbed area.

Studies of sand mining and quarry regeneration (eg Gravina et al 2001, Van Gorp and Erskine 2011)
have demonstrated that rehabilitation is more successful if:

+  Topsoil to be stripped from the new stage after clearing is relocated over the last stage to
maximise in situ seedbank and soil ecosystem (eg invertebrates and fungi) integrity, and
expedite recovery. Topsoil and B horizons are to be stripped and stockpiled separately, and
re-laid as per natural profile to maximise retention of edaphic and ecological conditions.
Topsoil is not to be mixed with lower stratums.

Organic matter from previous clearing in the form of coarse woody debris is to be spread
over the rehabilitated area. This not only provides a potential seed source, but also enhances
the re-establishment of the biotic nutrient cycling ecosystem, and helps reduce soil moisture
and temperature fluctuations, as well as buffers against wind erosion and extreme exposure
to solar radiation.

To enhance the success of rehabilitation, the following are thus recommended:

The topsoil stripping is to avoid mixing of the lower stratums with the clearly organic enriched
uppermost horizon with the lower stratum.

« QOverburden should not be stockpiled for excessive periods if practical, but should be re-
spread within a short interval after stripping over the rehabilitated areas to maximise
maintenance of the soil biota.

All leaf litter and coarse woody debris is to be stockpiled and then respread over the
rehabilitation area.

6.1.5. Re-use of Hollow-bearing Trees

Hollow-bearing trees are to be stockpiled separately from other coarse woody debris during clearing.
This is intended to reduce the potential for fauna to move into these trees and be at risk of mortality
when the material is relocated. An example of effective re-use of a hollow log in the adjacent sand
quarry is shown below.

All hollow-bearing trees are to be evenly respread over the rehabilitated area not clumped. This is
to occur before any direct planting and immediately after the topsoil has been respread to minimise
damage to regenerating plants.

94



Statutory Ecological Assessment | Belmore River Sand Quarry | January 2016

Photo 18: Re-distributed hollow log and coarse woody debris

Clumping of coarse woody debris is to be avoided to minimise risk of bushfire destroying logs in a
major bushfire event.

6.1.6. Targeted Replanting

To reduce the lag in recruitment, maximise habitat and vegetation heterogeneity, it is recommended
that rehabilitation include targeted planting of the following key forage species, unless monitoring
shows sufficient regeneration from the seed bank within the first 6 months of rehabilitation:

* Banksia serrata.
* Scribbly Gums.
* Pink Bloodwood
* Needlebark

Planting of these species is to enhance nectar and understorey to canopy development, to increase
the ecological value of the regenerating area in the shortest interval.
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6.1.7. Weed Control

The quarry and rehabilitation plan will contain a Weed Management Sub-plan (TPDS 2014).

The plan is to ensure:

= Key transformer weeds such as Bitou and other MNoxious Weeds and Weeds of National
Significance are effectively eliminated from the subject land over the quarry lifetime and post-
quarry maintenance period.

«  Agricultural/fenvironmental weeds are effectively controlled especially at the loading/parking
area and in the regenerating weeds via proactive control and intervention to prevent their
establishment and spread.

6.1.8. Bushfire Management

Fire from adjacent areas (eg the National Park) will be difficult to control and prevented entry to the
site due to connectivity with the site vegetation, and that such fires often develop into high intensity
fires beyond the control of bushfire authorities.

Hence to minimise the risk of fire impacting the regeneration areas, no burning off is to be undertaken
of any regeneration area. Any fires detected within the adjacent private land and National Park are
to be immediately reported to the NPWS and Rural Fire Service to encourage their containment.

These measures will form part of the rehabilitation plan.
6.1.9. Green and Golden Bell Frog Management

Due to the presence of a State significant population of the Endangered Green and Golden Bell Frog
in the SEPP 14 wetland (NSWSC 2002b, DECC 2005a, DECC 2008a, 2008d, DotE 2016b, NPWS
2003a, DEH 2006a, 2006b), the following measures are required.

6.1.9.1. Plant Hygiene

If earthmoving machinery has been recently used at a wet site (swamp, wetland, drains, dam, etc)
prior to arriving at the site, this machinery must be decontaminated via washdown with a solution
containing benzalkonium chloride, Chloramine, or Chlorhexidine as the active ingredient, as per the
DECC (2008a) Hygiene Protocol, prior to commencing works or entering the property.

6.1.9.2. Wetland Entry

No one is to ever enter the wetland at any time, unless footwear has been subject to decontamination
according to the DECC (2008a) Hygiene Protocol.

Former vehicle tracks around the edge of the wetland are to be closed and allowed to regenerate.
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7.0 Offset Strategy

7.1. Preliminary Offset Strategy Proposal

The DGRs require consideration of a Biodiversity Offset Strategy (BOS). A formal offset strategy can
be prepared and implemented as a condition of consent.

To offset the temporary loss of 6.4ha for the quarry, the proponent proposes to dedicate about
26.32ha (see Figure 18) of high value habitat comprising swamp forest, sedgeland, wet heath and
swamp forest on the residual of the subject land as the offset, possibly as an extension to Hat Head
MNational Park. This falls on the western side of Lot 1324 and 323, and Lot 2 DP 1121920 to the west.
Most of this land is current zoned E2 and falls within a SEPP 14 wetland, but is not actively managed
for conservation. Cattle are not currently physically prohibited from this area.

The proponent considers that no further offset is required given the rehabilitation strategy will see
regeneration of native vegetation very similar if not identical to the current vegetation, with the
clearing largely mimicking the disturbance and recovery after a high intensity bushfire; and that the
majority of the 24.32ha property is not disturbed and will retain its ecological values and viable
populations of threatened species.
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7.2. OEH Biodiversity Offset Principles

To demonstrate the proposal can achieve an effective offset relative to the order of magnitude of the
impacts associated with the proposal, the OEH Biodiversity Offset Principles are addressed as
follows:

Table 13: OEH Biodiversity Offsel Principles asse
OEH Biodiversity Offset Principle:
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OEH Biodiversity Offset Principle: Comment
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OEH Biodiversity Offset Principle: Comment
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OEH Biodiversity Offset Principle: Comment
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OEH Biodrversity Oliset Pnnciple
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OEH Biodiversity Offset Principle:

8.0 Seven Parts Test Assessment

8.1. General Overview

The 7 Part Tests are used to determine whether a proposed development is likely to have a
significant effect on threatened species, Endangered Ecological Communities, Endangered
Populations and Critical Habitat listed under schedules of the Threatened Species Conservation Act
1995 known or considered reasonably likely to occur in the area influenced by a development
proposal. Considerations must be given to the possible significant impacts a proposed development
may have on threatened species, populations, ecological communities, and their habitats (DECC
2007).

The content of the 7 Parts are specified by Section 5A of the Environmental Planning and
Assessment Act 1979, as amended by the Threatened Species Act 1995, which in turn has been
amended by the Threatened Species Conservation Amendments Act 2002.

8.1.1. Entities to be assessed

No threatened plants were found on site during this or previous surveys and none are considered
potential occurrences on site, but there is low potential for a Phaius orchid to occur in the study area
around the quarry. These species are thus subject to the assessment.

The following threatened fauna species were detected during the site and/or by FFS (2015) survey:
= Little Bent-wing Bat = Brushtailed Phascogale
« Yellow-bellied Sheathtail Bat « Three-toed Snake-toothed Skink
« Squirrel Glider

The above species are subject to 7 Part Test Assessment.
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The following species (see Appendix 1) are also subject to the 7 Part Tests as they are considered
to have at least a low potential to use some habitat in the study area at some time (e.g. now or if
they were to potentially recover and expand):

Mammals: Common Planigale, Eastern Chestnut Mouse, Spotted-tail Quoll, Eastern Pygmy
Possum, Southern Myotis, Hoary Bat, Eastern Cave Bat, Eastern False Pipistrelle, East-
coast Freetail Bat, Eastern Bent-wing Bat, Greater Broad-nosed Bat, Grey-headed Flying
Fox, Eastern Blossom Bat.

Birds: Powerful Owl, Masked Owl, Square-tailed Kite, Little Eagle, Varied Sittella, Black-
necked Stork, Black Bittern, Osprey, Little Lorikeet.

Frogs: Green and Golden Bell Frog, Wallum Froglet.

Brief ecological profiles are provided in Appendix 1 for these species. More complete profiles can be
found online (DotE 2016b, OEH 2016b), and these and the references listed in this assessment were
used in combination with personal knowledge when undertaking the impact assessment.

8.1.2. Local Population and Local Occurrence Definitions

The guidelines associated with the revised factors have provided definitions for key terms with the
most significant being that of the “local population” and “local occurrence” as follows (DECC 2007):

“Local population: the population that occurs in the study area. The assessment of the local
population may be extended to include individuals beyond the study area if it can be clearly
demonstrated that contiguous or interconnecting parts of the population continue beyond the study
area, according to the following definitions.

The local population of a threatened plant species comprises those individuals occurring in
the study area or the cluster of individuals that extend into habitat adjoining and contiguous
with the study area that could reasonably be expected to be cross-pollinating with those in
the study area.

The local population of resident fauna species comprises those individuals known or likely to
occur in the study area, as well as any individuals occurring in adjoining areas (contiguous
or otherwise) that are known or likely to utilise habitats in the study area.

* The local population of migratory or nomadic fauna species comprises those individuals that
are likely to ocecur in the study area from time to time...."

The local population of the potentially occurring threatened species is thus defined as follows:
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Table 14: Definition of local population
Local Population
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Local Population
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Local Population

8.2. Seven Part Test Assessment

8.2.1. Seven Part Test Structure

To minimise repetition and superfluous information, the responses to the 7 Part Tests are structured
as follows:

+ In Part (a), species are grouped together based on broadly common ecology (i.e. mobile bird
species such as the owls or species with similar habitats such as the Yangochiropteran bats)
or similar impacts, and subject to a common 7 Part Test response to part (a).

« Parts (d) and (f) are collectively depending. Part (b) deals with Endangered Populations of
which none are relevant to the proposed development. Part (c) applies specifically to EECs,
which is not relevant to this study. Part (e) deals with Critical Habitat, which is not relevant to
the subject proposed development.

8.2.2. Seven Part Test Responses

(a) in the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population
of the species is likely to be placed at risk of extinction,

The impact of the proposal will vary in significance and context per species/species groups as
follows:
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Phaius orchids:

Potential habitat for these species occurs on the edges of the wetland on the subject land and
associated study area, and less so in the swamp forest adjacent to part of the haulage route. A
limited search of the study area did not detect these species, and likelihood of occurrence is very
limited given their rarity, targeting for collection, and previous land uses.

Regardless, the proposal has no potential to have a significant impact on these species as:
* Mo potential habitat will be removed.
The watertable regime will not be altered.
* The bushfire regime will not be altered.
Mo grazing stock will be introduced.

Osprey, Black Bittern and Black-necked Stork:

Potential habitat for the Stork occurs in the pasture and wet meadows adjacent to the haulage road,
while Reilly's Drain and more so Belmore River offers foraging habitat for the Osprey. Potential
habitat for the Black Bittern occurs mainly in Reilly’s Drain, the wet meadows, eastern wetland and
Belmore River. None of these species are known to nest locally.

Regardless, the proposal has no potential to have a significant impact on these species as:
* No potential habitat will be removed (nesting or foraging).
The watertable regime will not be altered, hence no impact on prey habitat.
*  No impact on Acid Sulfate Soils (ASS), and hence prey.

* No significant change to periodic movement of trucks and cars (anthropogenic disturbances.
Wallum Froglet:

This species is likely to occur in the sedgeland and wet meadows north and south of the central area
of the existing haulage route. Potential habitat also occurs in the sedgelands to the east and west of
the quarry. The species was however not recorded despite suitable breeding conditions during the
survey.

Regardless, the proposal has no potential to have a significant impact on the species as:
* No potential habitat will be removed (refuge or foraging).
* The watertable regime will not be altered, hence no impact on breeding habitat.
No impact on Acid Sulfate Soils.
No change to the bushfire regime

* No new physical barriers to movement.
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Green and Golden Bell Frog:

This species has been previously recorded in the sedgeland to the east (OEH 2016a). An important
population exists in the dunal wetlands in Hat Head Mational Park to the east and south (OEH
2016b).

This species was not detected breeding during the survey, despite suitable conditions.

The proposal will have nil impact on the known or potential breeding habitat of this species as the
quarry site is located on the dune; and the haulage route does not extend into any new wetland area.

In addition:
* The watertable regime will not be altered, hence no impact on breeding habitat.
No impact on Acid Sulfate Soils.
* No change to the bushfire regime

The dry sclerophyll on the subject land including the quarry site has leaf litter and fallen logs which
may offer potential for over-wintering refuge, or refuge for frogs dispersing east-west. Over-wintering
habitat is likely to be on the mid to footslope in closer proximity to the wetland, hence the quarry
footprint is unlikely to impact this habitat, and more than sufficient refugia will remain in the residual
habitat on site and adjacent to the south, north and southeast.

The proposal will create a temporary barrier to movement east-west when the operational area is
bare sand. This barrier however will be limited in effectiveness as:

*  Only about 1ha at a time may be largely bare sand due to the progressive rehabilitation
strategy. Vegetation is expected to develop rapidly, and respreading coarse woody debris
will establish refugia. Hence any barrier posed by disturbed land will be short to at most
medium term.

Regardless of the above, the 6.4ha quarry will be surrounded by forest identical to that on
site, with the same refugia, hence ensuring habitat is never isolated.

The risk of vehicle strike is considered negligible as all activity will be daily, and the species mostly
moves at night to avoid predation. Similarly, predation success of native and exotic predators is not
considered likely to increase given the site is already criss-crossed with numerous tracks and hence
ambush points.

Considering the above, the proposal is thus incapable of placing a local viable population at risk of
extinction.

Grey-headed Flying Fox and Eastern Blossom Bat:
These bats would only use the study area for foraging, with no potential for roosting.

For the Grey-headed Flying Fox, the quarry site only represents a minute fraction of the local extent
and diversity of foraging resources. It does not contain species which support spring breeding of the
species. Given this, and that these resources will regenerate within a decade to a point where they
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may start to be used again; and in the medium to long term, regain most if not all of their current
status: it is clear that the proposal does not have the capacity to have an impact of sufficient order
of magnitude to place a local viable population at risk of extinction.

The Eastern Blossom Bat has a smaller range, but also moves depending on flowering incidence.
The local complex mosaic of vegetation types which contains many potential nectar species (eg
Swamp Bottlebrush, Needlebark Stringybark and Broad-leaved Paperbark) is ideal for this species.
However, the lack of roosting habitat suggests the species may not regularly use the study area.

Regardless, in context of the local extent and diversity of foraging habitat; and that rehabilitation will
restore a similar or potentially more diverse community; and that no roosting habitat is impacted nor
new threat created (eg entanglement risk): it is clear that the proposal does not have the capacity to
have an impact of sufficient order of magnitude to place a local viable population at risk of extinction.

Yangochiropteran Bats: Little Bent-wing Bat, Eastern Bent-wing Bat, East-coast Freetail Bat,
Greater Broad-nosed Bat, Yellow-bellied Sheathtail Bat, Eastern False Pipistrelle, Eastern
Cave Bat, Southern Myotis, Hoary Bat.

Survey of the site to date has confirmed the presence of the Little Bent-wing Bat and Yellow-bellied
Sheathtail Bat. Several of the other species were considered 'possible’ call detections due to call
identification limitations (McConville 2016).

All of these species except the Eastern Cave Bat have potential to roost in tree hollows on the subject
land. All but the Bent-wings and the Eastern Cave Bat also have potential to breed in tree hollows.

The nearest known caves suiting the Bent-wings and the Eastern Cave Bat for roosting are at Hungry
Head (<7km) and Big Hill (=18km), which are likely to be too far away for regular visitation of the
study area, with ample foraging habitat around these caves in Hat Head National Park and
Limeburners Creek Nature Reserves. Hence the Eastern Cave Bat is not considered a significantly
likely potential occurrence in the study area.

All of the subject species require seasonably variable ranges that far exceed the property/study
area/property (Dwyer 1966, 1968, OEH 2016b, ABS 2016, Smith et al 1995, Churchill 2000, 2009,
etc). Hence ecologically, while an individual/s may use the property/study area for foraging, etc, at
some time, any known/potentially occurring local population of these species would have to extend
well beyond the study area to meet their full lifecycle requirements (as detailed in Appendix 1).

As shown in Figure 14, there is an abundance of tree hollows on the subject land. With similar
condition and floristics, as well as disturbance history (ie bushfire and no clearing for timber or
agriculture), is it also reasonable to surmise that a similar abundance of this key habitat component
occurs in the study area. Consequently, the probability of a critical breeding roost occurring on site
is very low.

All of these species also range over extensive areas depending on life cycle, hence the quarry site
only comprises a relatively small to minute part of their seasonal range.

The proposal will see loss of 6.4ha of potential foraging and roosting habitat for all but the Southern
Myotis (potential roosting habitat only), and loss of only potential foraging habitat for the Eastern
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Cave Bat. The foraging potential will eventually be restored in the short to long term provided
rehabilitation is effective. Roosting habitat will however take >100 years to restore. While the latter
is a negative impact, the abundance of hollows on the remainder of the property and in the study
area clearly demonstrates this is not a key limitation.

The proposal will have nil impact on potential foraging habitat of the Southern Myotis as:
* No potential habitat will be removed (refuge or foraging).
The watertable regime will not be altered, hence no impact on breeding habitat.
* No impact on Acid Sulfate Soils.

No change to the bushfire regime

Considering the ecology of the species and the above, it is evident that that the proposal does not
have the capacity to have an impact of sufficient order of magnitude to place a local viable population
at risk of extinction.

Spotted-tail Quoll

This species was not recorded by the survey. Due to its large home ranges, this species is seldom
detected by short term surveys (DEC 2004, Belcher 2000, Claridge et al 2005, Kortner et al 2004).
Given local records (OEH 2016a), records in Limeburners Creek Nature Reserve in identical habitat
(Bernard Whitehead Saltair Flora and Fauna pers. comm./ELA 2010), presence of prey species,
habitat connectivity along the coast from Port Macquarie north to South West Rocks, and linkages
to forest above the floodplain (eg west of Crescent Head): it is considered highly likely that a
population of Quolls occur in the ribbon of habitat between Hat Head and Crescent Head, which
incorporates the study area.

The study area offers potential prey species ranging from terrestrial mammals, frogs, reptiles and
invertebrates, to a relative abundance of arboreal mammals, and birds. Potential den sites occur in
a limited number of tree hollows in the dry sclerophyll. Due its limited extent, the development
envelope/property/study area only has potential to form a minute to fraction of a single Quoll's
potential territory (Belcher 2000, Claridge et al 2005, Kortner et al 2004, OEH 2016b, DotE 2016b).
Hence ecologically, the local population of this species would extend well beyond the site/study area
to meet their full lifecycle requirements (as detailed in Appendix 1).

The proposal will impact this species via loss of some potential den sites and prey habitat. While a
negative impact, it is evident that that the proposal does not have the capacity to have an impact of
sufficient order of magnitude to place a local viable population at risk of extinction due to the
following:

« Ecology of the species qualifies the site as only potentially providing a minute fraction of its
foraging requirements.

+ Potential den sites are not restricted to the quarry footprint — hollows are abundant on the
subject land and in the study area.
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The foraging value of the site will be largely restored via rehabilitation in the medium to long
term.

Re-use of fallen hollow logs will provide potential den sites from the very early stages of
regeneration.

Competitive feral species such as foxes will be controlled if required under the rehabilitation
plan.

Varied Sittella

This small passerine bird was not detected on the subject land or study area, but has been recorded
in the locality (OEH 2016a). This species may have territories (9-20ha) which the subject land/study
area is sufficient in extent to support at least a single breeding pair (OEH 2016b, NSWSC 2010e,
Noske 1998, 1985). Hence a local population could largely depend on habitat within the subject
land/study area for its lifecycle processes. Continuity with adjoining and similar habitat north, east
and south suggests ready genetic exchange with other populations, and hence viability.

As the species was not found and it is territorial, the subject land including the quarry site is not
currently likely to be represent breeding habitat. The proposal will see removal of 6.4ha of potential
habitat, comprising a relatively minute fraction of such habitat in the locality, most of which is
protected in Hat Head National Park. This habitat will also be restored to much of its current value
for this species in the medium term, and essentially to its current potential value to this bird in the
long term. No new threat or barrier to movement will be created.

Given the above, it is clear that the proposal does not have the capacity to place a local viable
population at risk of extinction.

Square-tailed Kite and Little Eagle:

These species were not recorded in the study area by the survey, but local records of the Square-
Tailed Kite and coastal records of the Little Eagle (OEH 2016a) suggest they could potentially
incorporate the study area as a minute part of a very large territory (OEH 2016b, Smith et al 1995,
Debus and Czechura 1989, NSWSC 2010b, etc). Hence ecologically, while a local breeding pair
may use the study area for foraging, etc, at some time, the local population (the breeding pair) of
these species would extend well beyond the study area to meet their full lifecycle requirements (as
detailed in Appendix 1).

No nests occur on site for these species hence known nesting habitat will not be impacted. The
proposal will this predominantly impact these species via loss of prey habitat. This will be offset in
the short to long term via the progressive rehabilitation of the former quarried areas. Over the short
to medium term, this will create a series of seral stages of potential prey habitat, which may benefit
these species via increasing the diversity and abundance of prey options. In the long term, the
current foraging values of the quarry site are expected to be restored.

Given the above, it is clearly evident that the proposal does not have the capacity to place a local
viable population at risk of extinction.
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Little Lorikeet:

This small passerine bird was not detected, but has been recorded in the locality (OEH 2016a). This
species may potentially occur in the general area during seasonal flowering periods, particularly of
Blackbutt which is a preferred species (OEH 2010a). Broad-Leaved Paperbark and Swamp
Mahogany are also significant as they may flower during seasonal shortages in nectar flows.

Mesting may also potentially occur in tree hollows, depending on local flowering incidences and
extent of habitat in the adjacent Mational Park.

Due to its dependence on flowering incidence and the unreliability of flowering seasons (Law et al
2000), a local population would have to range far beyond the property to meets its lifecycle
pProcesses.

The proposal will impact this species via loss of about 6.4ha of potential summer-early autumn
foraging habitat and a number of hollow-bearing trees which could be structurally suitable for nesting.
While this is a negative impact recognised as a threatening process to the species (OEH 2010a),
the loss of foraging habitat will be replaced in the medium to long term provided rehabilitation is
effective. The loss of nesting habitat will be more long term, with replacement over >100 years as
trees senesce and hollow formation processes occur (Gibbons and Lindenmayer 2002). While the
latter is a more detrimental impact, the demonstrated abundance of hollow bearing trees on the
subject land and likely in the study area evidence that potential nest sites are not likely to be a critical
limitation on the species local occurrence and hence viability.

Considering the above, it is evident that the proposal does not have the capacity to place a local
viable population at risk of extinction.

Brushtailed Phascogale and Squirrel Glider:

The Brushtailed Phascogale was recorded over the dry sclerophyll forest on site including in the
quarry, with trapping suggesting only a resident male is present. In contrast, survey of a similar
complex mosaic of habitat south of McGuires Rd recorded 5 captures of both sexes, including 2
females (one lactating) and sub-adults (Darkheart 2010). Both results suggest the subject land only
supports a low density of the species, and it not natal habitat, or likely to be maternity habitat given
females often establish within or adjacent to their natal range (OEH 2016b, Soderquist 19933,
1993b, 1994, Trail and Coates 1993, Rhind 1998).

This and the ecology of the species evidences that the local population is not restricted to the quarry
site, subject land or even the study area.

The Squirrel Glider was recorded only as two males and a female (in contrast to 25 captures in
nearby habitat), despite a high intensity survey intended to estimate the population size. This
indicates the subject land supports a low density of this species for this kind of habitat (Smith &
Murray 2003). Given this result, habitat connectivity, distribution of preferred nectar sources, and
varying flowering seasons of vegetation within the mosaic of dry sclerophyll and swamp forest
habitats in the study area: it is clear that the subject land contains only part of the home range of the
local population.
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The proposal will see removal of known potential foraging habitat for these species, comprising about
40% of that available on site, but somewhat less than that occurring in the study area. In addition,
about 99 hollow-bearing trees will be removed, comprising 39% of the resource on the subject land.

This loss will occur over about 17 years at a rate of about 0.5ha. This will thus disperse the impact
over time, potentially allowing for home range adjustment. More importantly, the potential for the
disturbed areas to be re-used as foraging habitat will be gradually restored in the short (for the
Phascogale) to medium (for the Squirrel Glider) term via rehabilitation and regeneration of native
vegetation typical of the locality. Hence the proposal will not lead to a permanent reduction of the
current carrying capacity of the study area.

The recruitment of hollow-bearing trees will be a long term process, but should eventually eventuate
as the disturbed areas are intended to be regenerated into a vegetation community typical of local
floristics, structure and edaphic conditions. For the Phascogale, this will be mitigated to an extent by
the re-distribution of hollow trees as logs in the rehabilitated areas, given this species has been
recorded using logs. The fact that at least 153 hollow-bearing trees will remain on the subject land
on all sides of the ultimate disturbed area, in addition to a similar abundance of hollows on adjoining
land in the study area, also ensures that the den-swapping ecology of both species is likely to be
met over the short to long term.

Dispersal and mating encounters will also not be significantly impacted given the fact the disturbed
area will be encircled by suitable habitat over its lifetime and each cell will be progressively
rehabilitated. Feral predators will also not benefit from the disturbance given control requirements.

Given the above, it is evident that while the proposal will have a negative impact, this is not
permanent, and given the extent of adjacent supporting habitat, the proposal is not considered likely
to have an impact of sufficient order of magnitude to place a local viable population at risk of
extinction.

Eastern Pygmy Possum:

This animal was not detected by the survey, but is considered difficult to capture (Buckley 2003,
Bowen and Goldingay 2000). The dry sclerophyll (especially on the lower slopes and footslopes
where Banksia is locally dominant) and swamp forest vegetation (especially to the west and
southwest on the margins of the wetland) is considered to offer the best potential habitat for this
species due to a good abundance and distribution of hollows, and complex mosaic of forest types
and floristic associations offering a source of nectar in both the understorey and canopy in a localised
area (Buckley 2003, Bowen and Goldingay 2000, Law ef al 2000, Evans and Bunce 2000, Laidlaw
and Wilson 1995).

This habitat also occurs extensively to the north and east (generally within Hat Head National Park),
southwest, southeast and less to the south (underscrubbed =10 years ago), suggesting the wider
area is generally high quality potential habitat for this species. The complex mosaic of habitat types
and ecology of this species (OEH 2016b, Buckley 2003, Bowen and Goldingay 2000, Evans and
Bunce 2000, Laidlaw and Wilson 1995) suggests that a local population could fulfil much of its
lifecycle requirements within the study area, with other animals whose home range would overlap
with the study area and other adjacent interconnected habitat. Continuity with adjoining and at least
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similar habitat north and south suggests ready genetic exchange with other populations, and hence
long term viability.

The dominant current threat to this species is extensive intensive bushfire which sees total loss of
all stratums. To survive such events, this species would need to be present in refugia eg edges of
wetlands and other unburnt habitat.

The proposal will mimic this natural threat to which the species has adaptation mechanisms. The
proposal will see removal over about 17 years of 6.4ha of potential foraging habitat for the species,
comprising about 40% of that available on site, but substantially less than that occurring in the study
area. In addition, about 99 hollow-bearing trees will be removed, comprising 39% of the resource on
the subject land. Its key preferred food species, Banksia serrata, is also more common outside the
quarry, hence only lesser quality potential habitat is impacted.

This loss will also occur over about 17 years at a rate of about 0.5ha per annum. This will thus
disperse the impact over time, potentially allowing for home range adjustment. More importantly, the
potential for the disturbed areas to be re-used as foraging habitat will be gradually restored in the
medium term via rehabilitation and regeneration of native vegetation typical of the locality. Hence
the proposal will not lead to a permanent reduction of the current carrying capacity of the study area.

The recruitment of hollow-bearing trees will be a long term process, but should eventually eventuate
as the disturbed areas are intended to be regenerated into a vegetation community typical of local
floristics, structure and edaphic conditions. This species has been recorded denning in fence posts
to grass trees, hence there may be potential to den in re-distributed hollow trees as logs in the
rehabilitated area. The fact that at least 153 hollow-bearing trees will remain on the subject land on
all sides of the ultimate disturbed area, in addition to a similar abundance of hollows on adjoining
land in the study area, also ensures that the den-swapping ecology of the species is likely to be met
over the short to long term.

Conversely, the quarry footprint and also the regenerating areas will also provide a fuel-reduced
short for some time, possibly providing an interim refuge and buffer to adjoining habitat from a severe
fire event.

Dispersal and mating encounters will also not be significantly impacted given the fact the disturbed
area will be encircled by suitable habitat over its lifetime and each cell will be progressively
rehabilitated. Feral predators will also not benefit from the disturbance given control requirements.

Given the above, it is evident that while the proposal will have a negative impact, this is not
permanent, and given the extent of adjacent supporting habitat, the proposal is not considered likely
to have an impact of sufficient order of magnitude to place a local viable population at risk of
extinction.

Three-toed Snake-toothed Skink:

This species was recorded by pitfall trapping within locally very dense undergrowth on the subject
land. This is predominantly located on the mid to lower slopes. With the quarry site being partially
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underscrubbed and highly fragmented with tracks, it is thus of relatively lower potential habitat value
than the remaining habitat on the property and over a significant proportion of the study area.

As noted above, the records of this species on the subject land compliments an earlier record in
identical interconnected habitat to the west. Not only are these records in completely different habitat
to its northern range (DotE 2016b), but they also represent the southern limit of the species. Review
of Figure 17 shows that there is a relative abundance of interconnected potential habitat for this
species in the complex mosaic of interconnected vegetation types. The overwhelming majority of
this habitat is protected in Hat Head National Park. This species is thus highly unlikely to be
exclusively restricted to the study area.

The current key threat to this species’ long term viability is intensive and extensive bushfire, which
could lead to extinction over the landscape of this species. As shown in Figure 5, a large scale
bushfire burnt most of the local area (including the subject land and adjacent wetlands) in 2003. The
species has clearly persisted possibly via burrowing into the sandy soil or being present in unburnt
refugia and dispersing after habitat has naturally regenerated.

However, this species is particularly vulnerable to bushfire as dense groundcover, logs, leaf litter
and accumulations of decorticating bark would be completely removed in such events; and this
habitat component used for refuge and foraging would take several years to re-generate. It thus
must persist via utilising unburnt habitats (eg edges of the sedgelands and swamp forests, or
interconnected dry sclerophyll forest until sufficient regeneration occurs. Its presence on the subject
land indicates it has survived the extensive 2003 fire via such adaptive mechanisms/strategies.

Fire appears to have remained absent from the site since 2003, as indicated by the current high fuel
load. Vegetation on Lot 322 to the south was underscrubbed >10 years ago, but now has a very
well-developed groundcover and shrub layer, with an identical cover (compared to the subject land)
of leaf litter and decorticating bark from in situ and adjacent sources. This indicates a timeframe for
habitat (including prey) to recolonise disturbed areas.

The proposal will have an adverse impact on this cryptic fossorial species via removal of about 6.4ha
of potential foraging and refuge habitat. Direct mortality during clearing is to be mitigated by a
targeted survey and evacuation strategy.

This habitat loss will gradually occur over about 17 years. This dispersal of habitat loss over this time
has the advantage of allowing time for home ranges to adjust, but also as each cell is progressively
rehabilitated via re-spreading coarse woody debris and supporting re-vegetation by the original
vegetation, this will support the early return of the species to the disturbed area. This process will
thus be similar to the impact of an intensive bushfire in the study area, hence the proposal's impact
and the associated response of the animal thus should mimic a natural disturbance to which this
species has a demonstrated capacity to survive.

The quarry footprint and the regenerating areas will also provide a fuel-reduced short for some time,
possibly providing an interim refuge and buffer to adjoining habitat from a severe fire event.

Feral predators will also not benefit from the disturbance given control requirements.
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Given this; that the most optimal habitat will remain on the subject land ie the mid to footslopes where
habitat complexity is greatest; and all current connectivity to other potential habitat in all directions
will be retained: is it is considered that the viability of the population on the subject land, study area
and in interconnected habitats where other animals are highly likely to occur, will not be undermined.

Given the above, it is evident that while the proposal will have a negative impact, this is not
permanent, and given the extent of adjacent supporting habitat, the proposal is not considered likely
to have an impact of sufficient order of magnitude to place a local viable population at risk of
extinction.

Eastern Chestnut Mouse and Common Planigale:

These species were not detected by a thorough survey of the dune forest on the subject land via
Elliot A traps, PIR cameras and pitfalls. Neither has been recorded in the locality, hence potential to
occur is limited.

The best potential habitat for these species on the subject land is the sedgeland to the west, and the
associated ecotone of swamp forest. This is due to the very dense and diverse groundcover which
provides excellent refuge and well as foraging habitat (OEH 2016b, Smith et al 1995, Luo et al 1994,
Luo and Fox 1995, Luo and Fox 1994, Fox 2000, Fox et al 2003, Garrett v Freeman (No. 4) [2007]
NSWLEC 389, Darkheart 2004g, 2008d, Berrigan 2002c). Similar habitat occurs in sedgeland and
coastal complex north of the mid-section of the haulage route, but most of the route passes by
unsuitable habitat. The patchy and generally open cover of the mid to upper dune is less suitable for
both species, especially the Eastern Chestnut Mouse due to very limited potential preferred forage
species, lack of regular low intensity fire, and lack of groundcover density and continuity.

If present, habitat within the most suitable portions of the study area would be capable of supporting
a number of individuals meeting all their lifecycle requirements in situ ie within the high quality
sedgeland and swamp forest to the west; but the population would not be limited to the study area
due to limited extent of captured habitat. Continuity with adjoining and at least similar habitat west,
north, southeast and south suggests genetic exchange with other populations, and hence viability.

The proposal will see temporary loss of 6.4ha of potential foraging habitat for these species. This
loss will occur at a rate of about 0.5ha p.a. over about 17 years, hence allowing for range adjustment.
This timeframe is also advantageous for rehabilitation which is to be undertaken simultaneously, and
may benefit the Eastern Chestnut Mouse due to its dependence on a disturbance regime which
promotes fresh regrowth to the disadvantage of its conspecific, the Swamp Rat (which was recorded
in low abundance). Effective rehabilitation including re-distribution of coarse woody debris and
regeneration of vegetation characteristic of the local area which will provide potential refugia and
foraging habitat is expected to restore the current habitat values of the site. The complex micro-
topography of the new landform may also lead to a greater floristic and structural diversity which
would also benefit these species.

Feral predators will also not benefit from the disturbance given control requirements.

Furthermore, as the disturbed area will progressively revegetated in the short term and natural
habitat will remain encircling this area at all times, there is no barrier to potential dispersal.
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Hence given the above, it can be concluded that the proposal is unlikely to have an impact of
sufficient order of magnitude to place a local viable population at risk of extinction.

(b) in the case of an endangered population, whether the action proposed is 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,

No Endangered Population occurs on site or in the study area, hence none are affected by the
proposal.

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

(i) 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

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

EECs occur adjacent to the central section of the existing haulage road (see Figure 7). These
comprise a complex of Freshwater Wetlands on Coastal Floodplains, Swamp QOak Floodplain Forest
on Coastal Floodplains and Swamp Sclerophyll Forest on Coastal Floodplains.

No clearing is required of these EECs as the existing section of the haulage route is not to be altered.
There is also no change to the current hydrological regime nor are ASS impacted. Hence the
proposal will have no indirect impact.

Hence the proposal will have nil impacts on any EEC.

(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a result
of the action proposed,

The proposal will see 6.4ha of dry sclerophyll forests removed over about 17 years at a rate of 0.5ha
p.a. This comprises about 40% of this habitat type on the subject land. This will also see eventual
removal of about 99 hollow bearing trees, with 153 remaining on the subject land.

The quarry’s operational plan is to simultaneously rehabilitate the former operational cell when the
next cell is opened. This not only reduces storage requirements for overburden, but also maintains
the biotic values of the topsoil which is to be stripped first and stockpiled separately to avoid mixing
with lower stratums. The overburden is to be replaced in the reverse order it was extracted to
maintain abiotic conditions and ensure the seedbank and stored organic matter is replaced as the
topsoil. Cleared coarse woody debris including all hollow-bearing trees is then respread over the
rehabilitated cell to provide refugia and nutrient sources, and the area encouraged to rehabilitate
with weed maintenance and infill planting as required. Given landform, edaphics and buffer to the
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watertable, a community very similar if not identical to the previous and adjacent vegetation is
expected to redevelop over the short to medium term (barring a major disturbance such as bushfire).

The rehabilitation strategy is intended to largely mimic a natural disturbance such as bushfire and
initiate the associated adaptive mechanisms of native flora and fauna, hence the vegetation is
expected to mature over a series of seral stages to the climax community, just as it would after a
high intensity fire.

The marketable sand is to be carted out via trucks along a mostly existing haulage route. This will
be extended onto the site via utilising an existing track and then an existing road, hence minimal if
any further clearing will be required to establish this infrastructure.

(ii) whether an area of habitat is likely to become fragmented or
isolated from other areas of habitat as a result of the proposed action,

The proposal will eventually see about 6.4ha of currently fragmented dry sclerophyll cleared, with a
fraction of this area comprising operational land at any given time. This will happen over about 17
years, hence allowing for gradual adjustment to changes in vegetation connectivity.

At all times, this entire disturbed area will be surrounded by this same habitat type. Hence no area
of habitat is at risk of being fragmented or isolated.

Furthermore, the rehabilitated areas are expected to become fully vegetation via natural
regeneration and infill planting in the short term. Combined with refuge provided by respread coarse
woody debris, the disturbed areas will soon become crossable by all but gliders. Direct connectivity
for gliders will occur in the short to medium term as trees in the disturbed envelope mature to a
sufficient height to attract gliders to cross over not around the envelope.

This disturbance is considered to mimic an intensive bushfire event, hence fauna are considered to
have adaptive mechanisms to accommodate the temporary disturbance. The quarry footprint and
also the regenerating areas will also provide a fuel-reduced short for some time, possibly providing
an interim refuge and buffer to adjoining habitat from a severe fire event.

The haulage route will utilise an existing road and only during the day, hence will not create a new
physical or behavioural barrier to any threatened species or the EECs which is bisects. This route
will be extended onto the site, but generally follows an existing trail and needs little if any widening.
Given the existence of the route over most of its length and existing fragmentation by trails on the
subject land, this has no potential to create an impermeable barrier and hence isolate or fragment
any habitat.

Given this, it is considered that the proposal will not lead to long term fragmentation or isolation of
habitat.
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(iif)

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

As detailed in (a), for the following species, the quarry site only forms a minute to small part of the
local population's life cycle requirements or does not form any part of their habitat; and hence is of
no or low importance to the long term survival of these species in the locality:

* Square-tailed Kite and Littie Eagle

= QOsprey, Black Bittern and Black-necked Stork

* Yangochiropteran bats

«  Spotted-tail Quoll.

Wallum Froglet.

* Phaius orchids.

The site may or is known to form part of the home range or seasonal range of the following species,
but due to the limitations and/or their ecology, is not critically important to their survival:

*  Varied Sittella

Little Lorikeet

« Eastern Chestnut Mouse

Commaon Planigale

Green and Golden Bell Frog.

As detailed in part (a), the site is known foraging and probably denning habitat for the Squirrel Glider
and Brushtailed Phascogale. Both species however appear to occur in low density, suggesting
carrying capacity limitations. The loss of habitat associated with the proposal; while an incremental
and cumulative loss to the study area's carrying capacity and contributing to threatening
processes responsible for the species' decline and negatively affected the site colony's
current viability: is not considered likely to be sufficient to undermine the local population’s
ability to obtain sufficient food or denning requirements due to the extent of remaining
habitat in the study areallocality (ie remaining habitat on the subject land alone includes 153 hollow-
bearing trees). Furthermore, both species are expected to recolonise the 6.4ha disturbance
envelope in due course. Hence the important of the quarry area is not sufficient to place the long
term survival of the species in the locality at significant risk.

The subject land supports a population of Three-toed Snake-toothed Skink, but the quarry site
appears to be relatively lower in quality due to the extensive fragmentation by trails, previous APZs,
and patchier groundcover compared to adjacent areas where the species was detected. Given this
limitation, that all known habitat is retained, connectivity will remain, and the habitat loss is
temporary; and the extent of habitat interconnected to the site suitable for this species (and likely to
be occupied), it is considered that the 6.4ha envelope is not critical to the survival of the species in

the locality.
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The proposal does not impact any EEC directly or indirectly, hence does not impact any important
habitat.

(e) whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly),

No relevant areas of critical habitat have been declared, as yet, under Part 3 of the TSCA.
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(g) 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.

The TSCA 1995 defines a “threatening process” as “a process that threatens, or may have the
capability to threaten, the survival or evolutionary development of species, populations or ecological
communities”. Loss and fragmentation of habitat due to urban, residential and rural development is
a recognised threat to these species (Smith et al 1995, Lindenmayer and Fisher 2006, Johnson et
al 2007, Smith et al 1995, Gibbons and Lindenmayer 2002, OEH 2016b, NPWS 1999b, Watson et
al 2003, Gilmore and Parnaby 1994, NPWS 2003b, etc.). The proposal thus generically qualifies as
a class of activity that is considered a threatening process. However, as the vegetation and
associated habitats will eventually regenerate, the effect is not considered permanent.

For all of the subject species, the proposal will or may contribute (to varying extents) to the following
Key Threatening Processes:

Table 16: Key threatening processes

ExtentManner Which Proposal
Affects KTP
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9.0 Matters of National Environmental
Significance

9.1. General Assessment Overview

The provisions of the EPBCA 1999 require determination of whether the proposal has, will or is likely
to have a significant impact on a “matter of national environmental significance”. These matters are
listed and addressed in summary as follows:

1. World Heritage Properties: The site is not listed as a World Heritage area nor does the
proposal affect any such area.

2. National Heritage Places: The site is not listed as a National Heritage Place nor does the
proposal affect any such area

3. Ramsar Wetlands of International Significance: A Ramsar wetland does not occur on the
site, nor does the proposal affect a Ramsar Wetland.

4. EPBCA listed Threatened Species and Communities: The Grey-headed Flying Fox
(Vulnerable) has been recorded on site and the Koala (Vulnerable) is considered a potential
occurrence. As detailed in section 9.3, none are considered at risk of a significant impact.

5. Migratory Species Protected under International Agreements: No Migratory species is
likely to be significantly affected by the proposal as assessed below.

6. The Commonwealth Marine Environment (CME): The site is not within the CME nor does
it affect such

7. The Great Barrier Reef Marine Park: The proposal does not affect the Great Barrier Reef
Marine Park.

8. Nuclear Actions: The proposal is not a nuclear action.

9. A water resource, in relation to coal seam gas development and large coal mining
development: The proposal is not a relevant mining development.

The proposal thus is not considered to require referral to Department of Environment (DotE) for
approval under the EPBCA.

9.2. Koala Referral Assessment

The habitat on site has been assessed using the Koala habitat assessment tool from the EPBC
Referral Guidelines (DotE 2014). To qualify as critical habitat, it must score 5 or more. This is shown
in the following table:
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Table 17: Koala habitat assessment
Reason

As per the Koala habitat assessment tool, the site just qualifies as critical habitat. An assessment
has been undertaken to determine if the proposal will adversely affect this habitat and/or interfere
substantially with the recovery of the Koala and require referral to the Minister.

The following table derived from the Koala Referral Guidelines (DotE 2014) assesses whether the
proposal is likely to adversely affect habitat critical to the survival of the Koala.




Statutory Ecological Assessment | Belmore River Sand Quarry | January 2016

Table 18: Critical habitat assessment

The assessment of significance for the Koala has determined that the proposal is unlikely to lead to
a significant impact. Thus a referral to DotE is not required.

9.3. EPBCA Threatened Species

9.3.1. Protected Species Assessments

The following EPBCA threatened species require assessment:

Spotted-tail Quoll (Endangered)

Phaius australistancarvilleae (Endangered)
Grey-headed Flying Fox (Vulnerable)
Three-toed Snake-toothed Skink (Vulnerable)
New Holland Mouse (Vulnerable)

Green and Golden Bell Frog (Vulnerable)

9.3.1.1. Factors to be Considered for a Vulnerable or Endangered Species:

The guidelines to assessment of significance to this Matter, define an action as likely to have a
significant impact on a Vulnerable/Endangered species, if it will:

Lead to a long-term decrease in the size of an important population (Vulnerable) or population
(Endangered) of a species, or:

Reduce the area of occupancy of an important population (Vulnerable) or population
(Endangered), or:
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* Fragment an existing important population (Vulnerable) or population (Endangered) into two
or more populations, or:

* Adversely affect habitat critical to the survival of a species, or:

= Disrupt the breeding cycle of an important population (Vulnerable) or population
(Endangered), or:

= Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline, or:

* Result in invasive species, that are harmful (by competition, modification of habitat, or
predation) to a Vulnerable or Endangered species, becoming established in the Vulnerable
and/or Endangered species’ habitat, or:

Introduce a disease that may cause a species to decline, or:

« Interferes substantially with the recovery of the species.

An important population is one that is necessary for a species' long-term recovery. This includes
such populations as:

Key populations either for breeding or dispersal.
Populations that are necessary for maintaining genetic diversity, and or:

Populations that are near the limit of the species range
9.3.1.2. Assessment of Significance
This section addresses each of the previous points listed.

For the purposes of discussion, the “important population” of the Vulnerable species is defined as
follows:

Grey-Headed Flying Fox: Given the ecology of this species (Eby 2000a, 2000b, 2002, DotE
2016b, OEH 2016b), for the purposes of discussion, the “important population” of Grey-
Headed Flying Foxes is defined as that population of the species likely to depend on colonial
roosts in the locality eg Crescent Head. Given this species ecology, it is evident than the
important population is not restricted to the subject land or the study area.

* New Holland Mouse: This species has a small home range, but is most likely to occur in the
less disturbed portions of the subject land ie the footslopes of the dune, swamp forest
ecotone and adjacent sedgeland. If present, the study area has potential to support over a
dozen individuals. This habitat interconnects to extensive potential habitat especially to the
west, north northeast, south and southeast. This species was not detected by survey, and
has not been detected in the locality to date (OEH 2016a, Campbell 1998). Hence an
important population has not yet been identified, with the study area only providing potential
habitat at this time for such an entity, hence the important population is not likely to be
restricted to the subject land or the study area.
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* Three-Toed Snake-Toothed Skink: This species was recorded in the lower part of the dune
system on the subject land but not in the quarry footprint which is partially underscrubbed
and highly dissected by tracks. This record is in the same dune system as a previous record
<500m southwest, which established a southern extension of this species range into a
different kind of habitat compared to its northern range. The local records are thus considered
indicative of an important population due to representing the southernmost record which is
disjunct from other records in northeast NSW (DotE 2016b, OEH 2016b). As shown in Figure
17, the site habitat is part of a large local extent of this habitat, hence the important population
is not likely to be restricted to the subject land.

* Green and Golden Bell Frog: This species was been previously recorded in the wetland
dominating the eastern side of the subject land. This wetland mostly falls into Hat Head
MNational Park, and forms part of an extensive system of dune swamps which are known
habitat of a key NSW population (DECC 2005a). As per the DEWHA (2009b) assessment
guidelines for this species, the adjacent wetland is considered an important population.

a) Lead to a long-term decrease in the size of an important population (Vulnerable) or
population (Endangered) of a species, or:

Grey-Headed Flying Fox

In the context of the species ecology, vulnerability to variations in flowering phenology and its
seasonal requirements, the 6.4ha quarry envelope and even the subject land provides a relatively
minor area of potential foraging habitat compared to the full lifecycle needs of this species (Eby
2000a, 2000b, 2002, DotE 2015¢, OEH 2015b).

The quarry and study area are not known nor considered suitable as roosting habitat for the species,
thus no such areas are affected by the proposal.

The proposed works will result in the loss of approximately 6.4ha of forest vegetation which offers
potential forage when flowering for this species, hence the proposed development will reduce the
study area's current foraging carrying capacity for the species.

Relative to the amount of habitat available on the remainder of the subject land, in the study area
and more so the locality over which the important population would have to forage to meet its lifecycle
requirements, this is considered a relatively minute area of potential habitat. Given this, that the
remainder of the subject land/study area habitat will be retained, that rehabilitation will see at least
a similar vegetation type (ie Blackbutt-dominated dry sclerophyll forest) return, and the ecology of
the species; the short to at most medium term habitat reduction is not considered capable of directly
resulting in an inevitable long term decline of an important population.

In addition, sufficiently abundant alternative known/potential habitat within its local range occurs
extensively in the locality. Hence sufficient forage will remain within its local range to sustain the
local population, and the proposal will thus not lead to a long-term decrease in the size of an
important population.
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Spotted-tail Quoll

The proposal may require the removal/modification of approximately 6.4ha of generic potential
foraging and denning habitat, forming at most, a miniscule part of the wider foraging range of a local
individual.

The loss of this habitat will impact on the occurrence/abundance of prey within the quarry footprint
via loss of habitat for small terrestrial animals, arboreal mammals, and passerine birds, as well as
incrementally increase anthropogenic impacts (e.g. human presence, etc) — though the latter will
only be over the lifetime of the quarry. This habitat loss and impacts on prey habitat are not
permanent. The final landform will be rehabilitated via respreading hollow-bearing trees to provide
potential dens and other ecological values, and the original vegetation encouraged to revegetate.
Within a decade, each cell is expected to be fully vegetated and hence offer potential habitat for the
quoll. In the long term, hollows should also eventually be restored.

Hence given the ecology of the species; that the quarry footprint only potentially forms a small part
of this species potential territory; that the vast majority of habitat on the subject land (including the
majority of potential den sites) will be retained; that the habitat will be restored in the medium to long
term at most; and that the Quoll has been recorded moving through more disturbed habitats: the
negative impacts induced by the proposal are considered unlikely to significantly affect the viability
of any population in the area.

Green and Golden Bell Frog:

This species has been previously recorded in the adjacent wetland to the east, which forms part of
a larger series of wetlands in Hat Head National Park which supports a key NSW population (DEC
2005a). This population is currently threatened by the risk of intense and extensive fire (DEC 2005a,
NPWS 2003a, DEWHA 2009b). Under the DEWHA (2009b) guidelines, this population is also a
nationally important population.

The proposal has no direct impact on the breeding habitat of this species, but will remove/modify
buffering and potential over-wintering habitat within 200m. This reaches the 2nd threshold of the
significance assessment guidelines for this species (DEWHA 2009b).

While this threshold is met, the quarry footprint is centred on the top of the dune which is charactered
by numerous tracks and APZs associated with a former dwelling, hence the more optimal potential
wintering habitat is on the lower slopes which are not impacted.

The proposal will see fragmentation of forest which could offer a link between known habitat to the
east and potential habitat to the west, hence Threshold 3 of the DEWHA guidelines may also be
triggered. Notwithstanding this, the quarry envelope will remain surrounded on all sides by forest
with a very dense undergrowth. This will retain more than sufficient potential linkages and over-
wintering habitat. Compared to most of the quarry footprint, the lower slope and ecotones with the
wetlands are also considered the better potential over-wintering habitat.

The quarry footprint is also to be progressively rehabilitated cell by cell over the quarry's lifetime,
thereby ensuring that any potential fragmentation is only short term, and the re-spreading of coarse
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woody debris will also provide potential refuge for dispersing or over-wintering frogs. The quarry
footprint and also the regenerating areas will also provide a fuel-reduced short for some time,
possibly providing an interim refuge and buffer to adjoining habitat from a severe fire event.

The proposal poses a very low risk of Chytrid, potentially via personnel entering the wetland or via
contaminated machinery being brought to the site during the occupational phase. This can be
mitigated by ensuring no entry to the wetland or the perimeter swamp forest by any vehicles or
personnel; decontamination procedure; and the fact that all machinery will operate within the
‘catchment’ of the quarry area hence no runoff will leave the site and potentially enter the wetland.

No change to the current bushfire regime is proposed, and any wild fires will be reported on detection
to the Rural Fire Service and NPWS.

Feral predators will also not be advantaged as the vegetation removal is only short term, and a pest
control plan forms part of the rehabilitation plan.

Overall thus, the proposal is not likely to lead to a long term decrease in an important population.
Three-Toed Snake-Toothed Skink:

As noted above, the records of this species on the subject land compliments an earlier record in
identical interconnected habitat to the west. This and the subject land habitat forms part of a complex
mosaic of interconnected vegetation types which offer potential habitat for this cryptic animal.

The current main threat to this species is intensive and extensive bushfire. As shown in Figure 5, a
large scale bushfire burnt most of the local area in 2003, and the species has persisted possibly via
burrowing into the sandy soil or populations in unburnt refugia. This species is particularly vulnerable
to bushfire as dense groundcover, leaf litter and accumulations of decorticating bark would be
completely removed in such events; and this habitat component would take several years to re-
generate. It thus must persist via utilising unburnt refuge habitats (eg edges of the sedgelands and
swamp forests) until sufficient regeneration occurs.

The proposal will have an adverse impact on this cryptic fossorial species via removal of about 6.4ha
of potential foraging and refuge habitat. Direct mortality during clearing is to be mitigated by a
targeted survey and evacuation strategy.

This habitat loss will gradually occur over about 17 years. This dispersal of habitat loss over this time
has the advantage of allowing time for home ranges to adjust, but also each cell is to be progressively
rehabilitated via re-spreading coarse woody debris and supporting re-vegetation by the original
vegetation. The impact and recovery will thus be similar to the impact on the species of an intensive
bushfire, hence the proposal's impact, habitat recovery and the associated response of the animal
thus should mimic a natural disturbance.

The quarry footprint and also the regenerating areas will also provide a fuel-reduced short for some
time, possibly providing an interim refuge and buffer to adjoining habitat from a severe fire event.

Given this, and that the most optimal habitat will remain on the property ie the mid to footslopes
where habitat complexity is greatest, and all current connectivity to other potential habitat in all
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directions will be retained: the viability of the population on the subject land and in interconnected
habitats where other animals are highly likely to occur, is unlikely to be undermined by the proposal.

Hence the proposal is unlikely to lead to the long term decline of an important population of this
species.

New Holland Mouse:

This species has not been recorded in the locality, and has a very sparse NSW distribution, with the
nearest record south of Taree in Kiwarrak State Forest and in the upper Macleay/Hastings in
Werrikimbee and Oxley Wild Rivers National Parks (OEH 2016a).

The best potential habitat for this species in the study area is the heathland and swamp forest to the
west of the quarry site on and adjacent to the subject land, as well as some denser parts of the dry
sclerophyll on the lower slopes (Prosser ef al 2007, Wilson and Laidlaw 2003, DSE 2003, Fox ef al
1993, 2003, DSEWPC 2010c, 2010d). This species was not detected by the survey, but it difficult to
detect with population size and density varying with disturbance (ie fire) history, and is easily
confused with the House Mouse (DSE 2003, Fox et al 1993, DotE 2016¢, 2016d).

The proposal will impact on this omnivore via removal of about 6.4ha of generally relatively lower
quality potential foraging and refuge habitat from the study area, comprised of dry sclerophyll with a
patchy groundcover and high level of dissection with tracks.

Given the extent of potential habitat remaining on the 24.32ha subject land and directly
interconnected in all directions, this habitat loss is unlikely to be sufficient to place an important
population at risk of long term decline.

This habitat loss will also be spread over a period of up to 17 years, with removed habitat replaced
in the short to medium term via rehabilitation. As demonstrated on the nearby quarry site, the
retention and re-spreading of topsoil readily promotes regeneration of the original dominant species
as they are adapted to bushfire which has a similar effect, and eventually the original vegetation type
or a complex of surrounding types will develop. The habitat loss thus is only temporary, similar to a
major bushfire event, and well within the species’ capability to tolerate. The seral progression may
also benefit this species, given its preference for a periodic disturbance regime.

Given only about 1ha may be disturbed at any given time, and at all times this area will be surrounded
by forest, the quarry will also not isolate any population. Feral predators will also be controlled as
part of the rehabilitation plan, and no change to the current bushfire regime is proposed.

Overall, it is clearly evident that the proposal will not lead to a long term decline in an important
population of the New Holland Mouse.

Phaius orchids:

These species were not detected on site, but have been recorded in low paperbark swamp forest
with a very high watertable in the locality. Similar habitat to the local known occurrence does not
occur on the subject land or in the study area — only vegetation types which offer potential in general
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terms ie wet heath and swamp forest on the margins of the wetlands to the east and west of the
quarry sites, and swamp forests adjacent to the haulage route.

The proposal has nil impact on these species as:
= No known plants or potential habitat is to be removed.
Mo change to the current watertable or hydrological regime.
No change to the bushfire regime ie no increase in fire frequency.

No introduction of grazing stock.
Hence the proposal has no potential to place a population of this species at risk of extinction.

b) Reduce the area of occupancy of an important population (Vulnerable) or population
(Endangered), or:

The proposal has no impact on the area of occupancy of the Phaius orchids as no habitat is
impacted.

The proposal will remove some potential over-wintering habitat and corridor vegetation for the Green
and Golden Bell Frog. However this is only temporary, with respreading of coarse woody debris
coupled with rehabilitation to re-establish a native vegetation community typical of the locality to be
achieved. Hence the proposal will not lead to permanent reduction of the area of occupancy of an
important population. ’

Similar applies to the Three-toed Snake-toothed Skink, Spotted-tail Quoll, New Holland Mouse and
Grey-headed Flying Fox. While the proposal will see removal of 6.4ha of potential or known habitat
for these species, the loss is only temporary, with rehabilitation intending to see restoration of a
vegetation community with habitat components capable of providing forage and refuge within 10-20
years. In the long term, the disturbed area should regain all its current habitat potential. Hence the
proposal will not lead to a permanent reduction of the area of occupancy.

c) Fragment an existing important population (Vulnerable) or population (Endangered)
into two or more populations, or:

Phaius Orchids:

These species have not been recorded in the study area, and only have at best a low potential to
occur given its rarity and the area's previous human settlement, and the vulnerability of the orchids
to collection.

Potential habitat on the subject land is currently separated by natural barriers, and the haulage road
currently bisects potential habitat. Given there will be no significant change to these natural barriers
and hence dispersal vectors, the proposal has no capability of fragmenting an existing population.

Grey-Headed Flying Fox:

Foraging habitat of this species is measured in terms of hundreds of thousands of hectares, hence
it has exceptional mobility, moving widely longitudinally and latitudinally, across cleared rural and
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urban landscapes. The small and short term fragmentation associated with the proposal has no
capacity to affect its movements (OEH 2016b, DotE 2016b, Eby 2000a, 2000b, 2002).

Quoll:

For the Quoll, the loss (6.4ha) is also only a minute fraction of a potential territory of a single animal,
let alone an entire population (Belcher 2000, 1994, NPWS 1999a, WWF 2002, OEH 2016b, Claridge
et al 2005, Kortner et al 2004), and as noted above, the overwhelming majority of the individual and
population's area of occupancy will remain as is.

The active working area and the regenerating habitat will remain encircled by forest at all times,
hence the proposal has no potential to fragment or isolate any populations. Within a few years, the
regenerating habitat in the former working area will also be usable for connectivity.

Green and Golden Bell Frog, New Holland Mouse and Three-Toed Snake Toothed Skink:

These species all have small home ranges, and make less significant movements across the
landscape, although the Green and Golden Bell Frog has been recorded moving S5km (DEWHA
2009b).

The active working area and the regenerating habitat will remain encircled by forest at all times,
hence the proposal has no potential fragment or isolate any populations. Within a few years, the
regenerating habitat in the former working area will also be usable for connectivity by these species,
especially due to the re-distribution of coarse woody debris to provide refugia. Hence while 6.4ha of
habitat offering potential for linkage will be cleared over about 17 years, this is not permanent, hence
no permanent barrier will remain.

In addition to the above, the haulage road is existing and does not pose any barrier.
d) Adversely affect habitat critical to the survival of a species, or:

According to the MNES guidelines, “critical habitaf’ refers to areas critical to the survival of a species
or ecological community and may include areas that are necessary for/to:

Activities such as foraging, breeding, roosting or dispersal.
Succession.
Maintain genetic diversity and long term evolutionary development, or

Reintroduction of populations or recovery of the species/community.
Phaius Orchids:

The proposal has no impact on potential or known habitat of these species, hence has no capability
of impacting critical habitat.

Grey Headed Flying Fox:

The proposal will remove about 6.4ha of potential foraging habitat which forms a minute fraction of
locally available habitat and required by the important population to meet lifecycle needs. It is not
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roosting or maternity habitat. Given this, and that the habitat will be regenerated to a level where it
can be begin to be used within about a decade, and to a significant degree within the medium term
(eg 50 years) and much of its current capacity within the long term (=100 years), it is clear that the
proposal will not have a significant effect on critical habitat.

Spotted-tail Quoll:

As for the Grey-headed Flying Fox, the quarry site only has generic value to form a small fraction of
the population in the locality, given its ecology and limited extent of the site. Some potential den sites
may be lost, but these will be restored as fallen logs. Prey habitat will also regenerate within the
short to medium term, and in the long term, the current values should be largely if not all redeveloped
if rehabilitation is successful. Given this, it is clear that the proposal will not have a significant effect
on critical habitat.

Green and Golden Bell Frog:

A State significant and important population of this species occurs in the adjacent wetland which
forms part of a complex of wetlands in the dune system which support this overall population.

The proposal does not directly impact breeding habitat, but will temporarily remove about 6.4ha of
potential over-wintering and dispersal habitat. This loss will be offset in the short to medium term via
rehabilitation which includes re-spreading coarse woody debris to provide shelter and prey habitat,
and regeneration of the current vegetation community via utilising in situ soil seed banks
supplemented by in-blown propagules and direct planting.

Other threats such as the risk of introducing Chytrid will also be mitigated.
Given this, it is clear that the proposal will not have a significant effect on critical habitat.
Three-Toed Snake-Toothed Skink and New Holland Mouse:

The proposal will also see loss of generally lesser guality habitat for these species, with known
habitat of the Skink (predominantly on the lower slopes) not impacted. The gradual clearing of 6.4ha
of this habitat over about 17 years is expected to mimic a bushfire disturbance, with the adjacent
undisturbed refuge/critical habitat retained, and the species recolonising the rehabilitated areas over
time.

Given this, it is clear that the proposal will not have a significant effect on critical habitat.
e) Disrupt the breeding cycle of an important population, or:
Phaius Orchids:

The proposal has no capability to impact the breeding cycle as:
No loss of potential habitat.
Mo barrier to dispersal vectors.

No introduction of any grazing stock.
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Grey-headed Flying Fox:

The quarry site is not a roost, nor does it contains species likely to reliably flower during the maternity
season. Given this, and that the habitat will eventually be restored and hence carrying capacity
reinstated for recruitment, the proposal has no capacity to disrupt the breeding cycle of an important
population.

Spotted-tail Quoll:

While the proposal will see gradual removal of potential den sites which may be used for breeding,
hollows are clearly locally abundant, hence this critical habitat component is not a limiting factor.
These will also be replaced by use of fallen hollow-bearing trees as habitat logs in the rehabilitated
area. The impact on prey abundance and diversity is also inconsequential given the relatively minute
area affected relative to the range of the species and extent of available high quality habitat in the
locality. Furthermore, this loss of foraging habitat is only short term, with much and eventually all of
its current potential to be restored via rehabilitation.

Given this, the proposal has no capacity to disrupt the breeding cycle of a population.
Green and Golden Bell Frog:

The proposal has no capability to impact the breeding cycle of this species as:
* No removal or indirect impacts on breeding habitat.
* No noise during calling sessions which could impact breeding success.

No change to the bushfire regime and hence alteration of cover and hence refugia for
tadpoles from predators eg Plague Minnow.

*  No risk of pollution.
New Holland Mouse:

This species prefers a disturbance regime which creates a complex mosaic of seral stages. In such
habitats, populations peak. The subject land was last burnt in 2003, and is currently in high fuel load
state, and hence exposed to another high intensity fire. This may promote a short term ‘boom’ cycle
for this species, if it occurs locally.

The proposal will in essence mimic a bushfire disturbance, via removing the current vegetation
incrementally over about 17 years. This will thus create a series of seral stages which may offer
potential for breeding. Regardless if it does not, the higher quality adjacent habitat will retain this
potential, and the fact that forest will encircle the site at all times, and that rehabilitation will be
progressive, no barrier to dispersal or mating encounters is likely.

Given this, and that the habitat will eventually be restored, the proposal has no capacity to disrupt
the breeding cycle of an important population.
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Three-toed Snake-toothed Skink:

The quarry could potential remove some breeding habitat of this species, but this could be mitigated
by avoiding clearing in the likely breeding season. The risk is also very small given only about 0.5ha
may be cleared per year. Similar to a major bushfire event which would have much the same
impacts, this loss is also not permanent, with rehabilitation aiming to restore a vegetation community
close to if not identical to the current, and re-spreading of coarse woody debris will both provide
refuge, breeding habitat and prey habitat.

The proposal will also not pose a key barrier to dispersal at any time given the retention of the best
quality habitat around the site in all directions, and the progressive rehabilitation strategy.

Given the above, the proposal is considered unlikely to disrupt the breeding cycle of an important
population, and place it at risk of long term decline.

f) Modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline, or:

The proposal has no impact on the habitat of Phaius orchids.

As detailed previously, while the proposal will eventually clear 6.4ha of habitat over about 17 years,
this will be replaced in the short to long term via rehabilitation to restore a community characteristic
of the locality, with similar or potentially more optimal habitat values (eg due to seral stages and
more complex micro-topography). Hence no fauna species will see a permanent loss of habitat.

During this time, connectivity will also be retained by both the remaining encircling vegetation, and
via the progressive regrowth of native vegetation in the rehabilitation zones. Hence no area of habitat
will be isolated.

In addition to the above, there is more than sufficient habitat for the important population and
populations to remain adjacent to the quarry footprint

Hence there will be no long term decrease in availability or quality of habitat, and no species is likely
to decline as a result of loss of habitat.

g) Resultin invasive species, that are harmful (by competition, modification of habitat, or
predation) to an Endangered species, becoming established in the Vulnerable and/or
Endangered species’ habitat, or:

No new invasive species that affects any of the subject species is likely to be introduced as a result
of the proposed quarry.

The House Mouse is known to be present and could be a competitor with the New Holland Mouse.
As this species is already part of the current ecology, its eradication is not a viable option.

Foxes may also be present, and while this species prefers disturbed areas, the progressive
rehabilitation coupled with controls on this feral predator should ensure this species does not
establish a population capable of leading to long term declines.
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h) Introduce disease that may cause a species to decline, or:
Chytrid is the key disease which poses a major threat to the Green and Golden Bell Frog

This risk can be mitigated by measures included into the quarry's environmental management plan
such as:

* Decontamination of imported machinery.
= All activities confined to the quarry area, hence no risk of runoff entering the wetland

No entry by personnel to the wetland.
i) Interferes substantially with the recovery of the species.

Ideally, the goal in threatened species recovery is to increase the abundance and range of the
threatened species, so that it is not in risk of becoming extinct. One major means of achieving this
is to avoid habitat loss which is the principal cause of threatened species decline (Eby and Lunney
2002, Eby 2000a, 2000b, Richards 2000, Smith 2002, DECC 2007a, OEH 2016b, DotE 2016b).

The proposal has no impact on the Phaius orchids, hence poses no impact on their recovery.

The proposal has only very limited impact on the Green and Golden Bell Frog in terms of the short
term loss of connective vegetation and over-wintering refugia. This will be restored, with the medium
term seeing these values largely restored. Hence the proposal is unlikely to interfere substantially
with the recovery of the species.

Due to the ecology of Spotted-tail Quoll and Grey-headed Flying Fox (especially the very large areas
of habitat required throughout their lifecycle), the habitat loss is inconsequential. This loss will also
be offset in the short to long term due to the rehabilitation strategy.

The New Holland Mouse and the Three-toed Snake-toothed Skink are more detrimentally impacted,
especially the Skink given it has been confirmed to occur on the subject land, due to their smaller
home range requirements and limited mobility. However, with measures to mitigate the risk of
mortality during clearing; that the disturbance will largely mimic a natural disturbance to which they
have evolved adaptive mechanisms to; and that the habitat will be restored for at least connectivity
and refuge in the short term and foraging in the medium term: the proposal is not considered to
substantially interfere with the recovery of these species in the long term.

9.3.2. Conclusion

The proposal is not considered likely to have a significant impact on any Vulnerable or Endangered
species.

9.4. Migratory Species

No migratory species were observed in the study area during the survey. The study area however
offers potential habitat for a number of species such as the Great Egret, Cattle Egret, Fork-tailed
Swift and Rainbow Bee-eater. These species are collectively assessed below.
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9.4.1. Factors To Be Considered

The guidelines to assessment of significance to this Matter, define an action as likely to have a
significant impact on a migratory species, if it will:

a) Substantially modify (including fragmenting, altering fire regimes, altering nutrient cycles or
altering hydrological cycles), destroy or isolate an area of important habitat of the migratory
species, or;

b) Result in an invasive species that is harmful to the migratory species becoming established
in an area of important habitat of the migratory species, or;

c) Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an
ecologically significant proportion of the population of the species.
An important area of habitat is:
1. Habitat used by a migratory species occasionally or periodically within a region that supports
an ecologically significant proportion of the population of the species, or:
2. Habitat utilised by a migratory species which is at the limit of the species range, or;

Habitat within an area where the species is declining.
9.4.2. Assessment of Significance

This section addresses each of the previous points listed.
The site is not considered likely to constitute an important area of habitat on the basis of the following:

1. The quarry site and study area is not of sufficient extent to support an ecologically significant
proportion of any of the above listed species (at most, only a small group or transient
individuals). This value of the habitat is as a fraction of a significant extent of similar habitat
not only in the LGA, but the North Coast Bioregion.

2. While some migratory species occurring in the locality may be at the limits of their range, no
such species were recorded in the survey area.

3. If the site/study area was located at the limits of a species whose abundance and range is
declining, it would not be considered significant as such habitat is locally abundant in the
area, and habitat with greater capability occurs within 10km e.g. National Park, State Forest,
efc.

In_regards to _point (a); The proposal does not affect important habitat (as detailed above).
Occurrence of the subject species on site/study area is considered most likely to be as a short term
seasonal forager with the site/study area constituting a small part of their large seasonal nomadic
range. The value of habitat on the site/study area is as a minor fraction of the significant area of
potential habitat in the LGA and the North Coast Bioregion.
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In regards to point (b): An invasive species is one that may become established in the habitat, and
harm the migratory species by direct competition, modification of habitat, or predation. The proposal
will not introduce any such invasive species.

In regards to point (¢): No disruption of the lifecycle of any migratory bird is likely as:

Habitat affected is locally abundant eg. pasture and dry sclerophyll forest, and no permanent
loss of habitat will occur.

No significant nesting/breeding habitat is affected.

No significant extent of foraging habitat will be affected.

In view of the above, no migratory bird is considered likely to be significantly affected by the proposal.

10.0 Conclusion

The proposal will see removal of 6.4ha of dry sclerophyll forest over 17 years, comprising about 40%
of this habitat on the subject land, and a somewhat lesser fraction of this habitat on adjacent land to
the north, south and southeast.

The rehabilitation strategy aims to utilise the resilience of the affected vegetation community to re-
establish it in the short term via simultaneously rehabilitating each exhausted cell after clearing of
the next operational cell over the quarry's lifetime. The current vegetation has a demonstrated
capacity to recolonise after such disturbance (similar to how it does after major bushfire), hence a
similar if not identical vegetation community is expected to establish in due course. Hollow-bearing
trees will be the slowest habitat attribute to return, however all fallen hollow-bearing trees along with
all other coarse woody debris will be used in the rehabilitation to provide habitat and other ecological
values. The habitat loss is thus not permanent and eventually the disturbed area is expected to
redevelop its values to the affected threatened species.

A number of mitigation measures are provided to support rehabilitation and also minimise the risk of
mortality during clearing.

Assessment under the EPBC Act guidelines for the Koala determined that the site contained critical
habitat, but the impact was not significant, hence the proposal does not need referral. The impact
was also considered insignificant for the other fauna and flora species.

Assessment under the 7 Part Tests determined that the loss of 6.4ha of habitat would impact the
following species:

Foraging habitat. Square-tailed Kite, Little Eagle, Powerful Owl, Masked Owl, Varied Sittella,
Little Lorikeet, Spotted-tail Quoll, Common Planigale, Eastern Pygmy Possum, Grey-headed
Flying Fox, Eastern Blossom Bat, Greater Broad-nosed Bat, East-coast Freetail Bat, Yellow-
bellied Sheathtail Bat, Eastern False Pipistrelle, Eastern Cave Bat, Hoary Bat, Little and
Eastern Bent-wing Bats and Three-toed Snake-toothed Skink.

Roosting/denning/nesting/refugia: Powerful Owl, Masked Owl, Varied Sittella, Little Lorikeet,
Spotted-tail Quoll, Common Planigale, Eastern Pygmy Possum, Greater Broad-nosed Bat,
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East-coast Freetail Bat, Yellow-bellied Sheathtail Bat, Hoary Bat, Eastern False Pipistrelle,
Little and Eastern Bent-wing Bats and Three-toed Snake-toothed Skink, Southern Myotis,
Green and Golden Bell Frog.

These impacts were however deemed insignificant in the long term to the survival of the local
populations given:

For many, the quarry site (or even the subject land or study area) is not sufficient in extent to
meet the life cycle requirements of the local population.

The quarry site is not breeding habitat eg for the Green and Golden Bell Frog, Wallum Froglet,
Square-tailed Kite and waterfowl.

While hollow-bearing trees will be removed, these are demonstrated to be abundant on the
subject land, with similar abundance on adjacent land, indicating this habitat component is
not a critical constraint in the study area.

*  The habitat loss will be spread over about 17 years, allowing not only for adjustment of home
ranges but also for rehabilitated habitat to regenerate and be utilised for foraging, connectivity
and refuge.

* The resilience of the affected vegetation and rehabilitation strategy will ensure the habitat
loss is not permanent.

Connectivity will remain around the disturbed area in perpetuity.

The haulage route has minimal if any direct or indirect impacts.
Similarly, impact on the EECs is negligible given:

No habitat to be disturbed.

No risk of pollution.

No impacts on Acid Sulfate Soils.

No change to the hydrological regime.

Hence a Species Impact Statement is not considered required.
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12.0 Appendix 1: TSC Act — Seven Part Test
Eligibility
A1.0 Potential Occurrence Assessment

The following tables are used as a summary to address threatened species (as detailed below) in
terms of potential occurrence, and likelihood of being significantly affected by the proposal, and
hence requiring formal 7 Part Test assessments. Threatened species have been assessed if it is:

a) Recorded on-site;

b) Not recorded on site, but recorded within a 10km radius (the locality), and may occur to some
degree on-site or in the study area (land within 100m of site) due to potential habitat, key
habitat component, etc.;

c) Not recorded in the locality as yet, but recorded in the bioregion, and thus may occur in the
locality, and possibly to some extent, may occur on the site, due to potential habitat.

The “habitat requirements” column is derived from the previously listed references. Likelihood of
occurrence is based on the probability of occurrence in terms of:

Habitat extent (e.g. sufficient to support an individual or the local population; comprises all of
home range; forms part of larger territory, etc.), quality (i.e. condition, including an
assessment of threats, historical land uses on and off-site, and future pressures);
interconnectivity to other habitat; and ability to provide all the species life-cycle requirements
(either the site alone, or other habitat within its range);

+ Occurrence frequency (i.e. on-site resident; portion of larger territory; seasonal migrant or
transitory opportunist and thus when and how often, etc.)

Usage ie breeding or non-breeding; opportunistic foraging (e.qg. seasonal, migratory or
opportunistic); marginal fringe of core range; refuge; roosts; etc.

An indicative 1-5 scale used by the author to indicate the likelihood of the species to potentially occur
in the habitat on the study sites (if they have not been recorded in the locality) is as follows:

0: Unlikely (<1% probability) - no potentially suitable habitat; too disturbed; or habitat is very
poor. No or few records in region or records/site very isolated eg by pastoral land,
urbanisation, etc.

1: Low (1-10%)- few minor areas of potential habitat; highly modified site/habitat;, or few
habitat parameters present, but others absent or relatively insignificant (sub-optimum
habitat). Usually very few records in locality.

2: Fair (11-25%) - some significant areas of potential habitat, but some habitat parameters
limited. Potential for occasional foraging eg from nearby more optimal areas or known
habitat. Records at least within 10-15km radius of site.

162




Statutory Ecological Assessment | Belmore River Sand Quarry | January 2016

3: Good (26-50%) - significant abundance of habitat parameters/areas of habitat, and more
locally e.g. adjacent. Potential part of larger territory, but probably unable to support breeding
in isolation. Recorded within 10km in similar habitat/environs.

4: Moderate (51-75%) - quite good potentially suitable habitat on and adjacent to the site,
and/or good quality and abundance of some vital habitat parameters. Records within <10km,
or adjacent to site, or adjacent to high quality habitat where species likely to occur.

5: High (=75%) - very good to optimum habitat occurring on or adjacent to the site (support
breeding pair or population). Recorded within 5-10km of site in same or similar habitat.

The “Assessment of Significance" column is based on consideration of the habitat on-site, likelihood
of occurrence, and consideration of the DECC guidelines for assessment under the 7 Part Tests
(DECC 2007). Recognising that some species with very large ranges or varying tolerances to habitat
modification, some species which may have low potential to occur in the study area and will obviously
not be significantly affected by the proposal will not be formally assessed to avoid production of
superfluous information. Rather these species are assessed in the final column with justification for
this assessment. However, recognising that significance is open to interpretation, the decision on
whether a species is formally assessed or not by the 7 Part Tests in this assessment is based on
the following rules:

a) If there is any justifiable risk, based on consideration, of a significant impact as a result of direct
or indirect impacts, a 7 Part Test is required (ie the Principle of Uncertainty is applied).

b) Any threatened species recorded on-site or in the study area, or of at least fair chance of
occurrence on-site in terms of potential habitat, is automatically selected for the 7 part Tests,
unless the proposal has no effect (justification provided).
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This report has been prepared to document the analysis of digital ultrasonic bat
echolocation calls received from a third party. The data was not collected by the author and
as such no responsibility is taken for the quality of data collection or for the suitability of its
subsequent use.

This report was authored by

pq

Dr Anna McConville
PhD, B.Env.Sc.
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BOOROGY

1.0 INTRODUCTION

This report has been commissioned by Naturecall Environmental to analyse bat
echolocation call data (Anabat, Titley Electronics) collected from Hat Head, NSW. Data was
provided electronically to the author. This report documents the methods involved in
analysing bat call data and the results obtained only.

20 METHODS

The identification of bat echolocation calls recorded during surveys was undertaken using
AnalookW (Version 4.1z) software. The identification of calls was undertaken with reference
to Pennay et al. (2004) and through the comparison of recorded reference calls from north-
eastern NSW. Reference calls were obtained from the NSW database and from the authors
personal collection.

Each call sequence ('‘pass’) was assigned to one of five categories, according to the
confidence with which an identification could be made, being:

» Definite - Pass identified to species level and could not be confused with another
species

« Probable - Pass identified to species level and there is a low chance of confusion
with another species

+ Possible - Pass identified to species level but short duration or poor quality of the
pass increases the chance of confusion with another SpECiES

 Species group - Pass could not be identified to species level and could belong to
one of two or more species. Occurs more frequently when passes are short or of
poor quality

» Unknown - Either background ‘noise’ files or passes by bats which are too short
and/or of poor quality to confidently identify.

Call sequences that were less than three pulses in length were not analysed and were
assigned to 'Unknown’ and only search phase calls were analysed. Furthermore, some
species are difficult to differentiate using bat call analysis due to overlapping call
frequencies and similar shape of plotted calls and in these cases calls were assigned to
species groups.

The total number of passes (call sequences) per unit per night was tallied to give an index
of activity.

Job Reference: BC_NATS
January 2016 Page 2
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It should be noted that the activity levels recorded at different sites may not be readily able
to be compared. Such comparisons are dependent on many variables which need to be
carefully controlled during data collection and statistically analysed. Influential variables
include wind, rain, temperature, duration of recording, season, detector and microphone
sensitivity, detector placement, weather protection devices etc.

2.1 Characteristics Used to Differentiate Species

Miniopterus australis was differentiated from Vespadelus pumilus, by characteristic
frequency or the presence of a down-sweeping tail on pulses. Call sequences which had a
majority of pulses containing an up-sweeping tail were assigned to Vespadelus pumilus.

Chalinolobus gouldii was differentiated from other species by the presence of curved,
alternating call pulses.

Chalinolobus morio calls were differentiated from those of Vespadelus sp. by the presence
of a down-sweeping tail on the majority of pulses.

Scotorepens species 1 was differentiated from Chalinolobus nigrogriseus by short pre-
characteristic section.

3.0 RESULTS

A total of 300 call sequences were recorded, of which 254 call sequences were able to be
analysed (ie were not ‘noise’ files or bat calls of short length). Of the bat calls, 84 call
sequences (33 %) were able to be confidently identified (those classified as either definite
or probable identifications) to species level (Table 3-1). Species recorded confidently within
the site include:

» Chalinolobus gouldii (Gould’s wattled bat)

e Chalinolobus morio (Chocolate wattled bat)

» Miniopterus australis (Little bentwing bat)

« Scoforepens species 1 (Central-eastern broad-nosed bat)
« Vespadelus pumilus (Eastern forest bat)

Additionally, the following bat species potentially occurred within the site, but could not be
confidently identified (those calls classified as possible or as a species group):

« Chalinolobus nigrogriseus (Hoary wattled bat)
* Falsistrellus tasmaniensis (Eastern falsistrelle)
= Miniopterus schreibersii oceanensis (Eastern bentwing bat)

= Mormopterus (Micronomus) norfolkensis (East coast free-tailed bat)

Job Reference: BC_MATS
January 2016 Page 3
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e Mormopterus (Ozimops) ridei
o Myolis macropus

» Nyctophilus geoffroyi
 Nyctophilus gouldi
Scoteanax rueppellii
Scotorepens orion
Vespadelus darlingtoni
Vespadelus regulus
Vespadelus troughtoni

« Vespadelus vulturnus

Bat Call Analysis
Hat Head, NSW

(Eastern free-tailed bat)
(Large-footed myotis)
(Lesser long-eared bat)
(Gould's long-eared bat)
(Greater broad-nosed bat)
(Eastern broad-nosed bat)
(Large forest bat)
(Southern forest bat)
(Eastern cave bat)

(Little forest bat)

It should be noted that additional bat species may be present within the site but were not
recorded by the detectors and habitat assessment should be used in conjunction with these
results to determine the likelihood of occurrence of other bat species.

Table 3-1 below summarises the results of the bat call analysis.
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Table 3-1: Results of bat call analysis (number of passes per site per night)

Bat Call Analysis
Hat Head, NSW

DEFINITE

Chalinolobus gouldii - 1
Chalinolobus morio - 2

Scolorepens species 1 1 6

Vespadelus pumilus 1 3

PROBABLE

Chalinolobus gouldii - 2

Miniopterus australis 1 &
Scotorepens species 1 a 47
Vespadelus pumifus - 1

POSSIBLE

Scotorepens species 1 1 5
Vespadelus darfingtoni 1 -

SPECIES GROUPS

Chalinolobus gouldii / Mormopterus (Micronomus) norfolkensis / Mormopterus (Ozimops) ridei | - 11
Chalinolobus gouldii / Scoteanax rueppelli 1 4

Chalinolobus mario / Vespadelus pumilus / Vespadelus vulturnus / Vespadelus troughtani 26 T
Chalinolobus nigrogriseus / Falsisirellus tasmaniensis / Scotorepens species 1 - 5
Chalinolobus nigrogriseus / Scolorepens greyii / Scolorepens species 1 - 12
Chalinolobus nigrogriseus /Scolorepens species 1 1 43
Falsistrelius tasmaniensis / Scotorepens orion 2 3
Falsistrellus tasmaniensis / Scotorepens orion / Scoleanax rueppeilii - 6

Job Reference: BC_NATS
January 2016
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Miniopterus australis / Vespadelus pumilus 5 32
Miniopterus schreibersii oceanensis / Vespadelus darfingtoni / Vespadelus regulus 1 2
Myotis macropus / Nyctophilus geoffroyi / Nyctophilus gouldi - 1
Vespadelus pumilus / Viespadelus vultumus / Vespadelus troughtoni 1 -
UNKNOWN

‘Moise’ files - 5
Unknown 2 39
TOTAL 47 | 253

Job Reference: BC_NATS
January 2016 Page 6
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Bat Call Analysis
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A sample of the calls actually identified from the site for each species is given below.

m— ™

Figure 4-1: Chalinolobus gouldii definite call

Figure 4-2: Chalinolobus morio definite call

Figure 4-3: Miniopterus australis probable call
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Figure 4-4: Scotorepens species 1 definite call

Figure 4-5: Vespadelus pumilus definite call
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