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EXECUTIVE SUMMARY

MJD Environmental has been engaged by Barr Property & Planning on behalf of Broaden Management Pty
Ltd, to prepare a Biodiversity Development Assessment Report (BDAR) for the construction and operation of
the Black Hill Industrial Estate. The BDAR has been prepared to accompany an Environmental Impact
Statement (EIS) seeking consent for the industrial development over part Lot 1131 DP 1057179, Black Hill
Rd, Black Hill NSW.

In addition, preliminary assessment was also undertaken having regard to those threatened entities listed
under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).

The Biodiversity Assessment Methodology (BAM) was used as the assessment method, to establish impacts
on threatened species and threatened ecological communities in the locality under the Biodiversity
Conservation Act 2016.

The proposed development site was part of a planning proposal that received gateway on 11t December
2012 and a Draft LEP was received on 12t December 2016 with gazettal occurring on the 13t April 2017.
The planning proposal assessed a land zoning change from RU2 Rural Landscape to IN1 General Industrial
and E2 Environmental Conservation. This planning proposal sought to provide opportunity to develop the
previously disturbed study area environs for an industrial development whilst conserving higher value native
vegetation via appropriate environmental zoning.

The current conditions on site are evidence of the past land uses. The previous use as a commercial poultry
farm is evident in large areas of cleared exotic pasture where sheds where once located. Currently the site is
continuing to be grazed limiting native vegetation to re-establish across the central area of the site.

Field Assessments carried out as part of the biodiversity assessment identified the following Plant
Community Types (PCT):

= 77ha of varying condition PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open
forest of the Lower Hunter which is commensurate with the listed Endangered Ecological Community
Lower Hunter Spotted Gum Ironbark Forest of the Sydney Basin; and

= 7,800m2 of PCT 1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open forest
of the central and lower Hunter Valley.

Targeted surveys for all flora and fauna candidate species recognised to have potential to occur within the
subject land have been carried out by RPS Australia (2017) and MJD Environmental (2018) as part of the
works informing this BDAR.

The following threatened species where observed or recorded during survey works:
=  Grey Crowned Babbler Pomatostomus temporalis temporalis (Ecosystem Credit Species)

= Grey-headed Flying Fox Pteropus poliocephalus was also observed flying over and foraging on
blossom (Dual Credit species) no camp was observed on site; and

= Little Bentwing Bat (Miniopterus australis), Eastern Bentwing Bat (Miniopterus schreibersii
oceanensis), East-coast Freetail Bat (Mormopterus norfolkensis) Both are dual Credit Species. The
site was assessed as to have no maternity colonises present, so these species where accounted for
as Ecosystem Credit Species.

Impact Avoidance & Mitigation

A package of avoidance and mitigation measures have been described in this BDAR associated with the
project.

The subject site for development was selected due to the largely cleared or highly degraded lands as a result
of past and present land use. All vegetation is to be removed within the subject site with the exception of the
south to north reach of an ephemeral riparian corridor situated in the north-west of the site. The alignment
will be subject to realigned in areas and rehabilitation as part of the staged development works. (Note: for the
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purposes of impact assessment, this vegetation has been considered as lost, thus adding to the overall
biodiversity liability, notwithstanding that areas of the riparian corridor that are not realigned will be retained).

The current layout of the industrial area has been developed in response to the rezoning of the study area
and no further avoidance and mitigation measures have been considered, as the approval granted at the
time of rezoning considered the conservation outcomes for the site and the proposed land usage to be
sufficient to allow for the rezoning to be approved

All measures have been incorporated into the design (avoidance) in the first instance with mitigation
measures assessed for the construction and operational phases of the project.

Impact Analysis

The proposal will result in following impacts and required offsets as calculated using the BAM-C Calculator:
= 73.18ha of PCT 1592 requiring 1,942 ecosystem credits; and
= 7,800m2 of PCT 1584 requiring 24 ecosystem credits to offset the loss under the NSW Biodiversity
Offsets Scheme
There is no requirement to offset:
= 4.04ha of PCT1592 that was assessed to have a Vegetation Integrity score <15:
= 105.19 ha of pasture; and
»=  4,400m?of non-indigenous planting
The development will be delivered in stages. It is proposed to stage the retirement of credits to achieve the
required biodiversity credit liability, where the liability will be scheduled according the Staging and Clearing

Plan. The total number of credits to be retired for each stage of the development shall be pro rata based on a
credit / ha (of impact) calculation.

The current method to retire credits for the proposal has not been determined and will be dependent on the
availability of credits on the open market, viability of establishing a stewardship site in the locality or
retirement of credits via payment into the Biodiversity Conservation Fund. It is likely that credit retirement will
incorporate a combination of these options as the development is delivered.

A preliminary assessment under the EPBC Act determined the proposed action is unlikely to have an impact
to MNES based on the assessment criteria set out in relevant Commonwealth policies and advices as at the
time of this assessment.
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1 Introduction

MJD Environmental has been engaged by Barr Property & Planning on behalf of Broaden
Management Pty Ltd, to prepare a Biodiversity Development Assessment Report (BDAR) to
accompany an Environmental Impact Statement (EIS) seeking consent for an industrial development
over part Lot 1131 DP 1057179, Black Hill Rd, Black Hill NSW, hereafter referred to as the ‘site’
(Figure 1).

1.1 Description of Proposal

The proposed development seeks consent for the subdivision of Part Lot 1131 in Deposited Plan
1057179 to create 39 large industrial lots, as shown on the subdivision plan.. Additionally, the
proposal includes the remediation of the site to ensure that site is suitable for future occupation for
industrial use.

This proposal constitutes stage 2 of a concept development application submitted to Cessnock City
Council, pursuant to s.22 of the Environmental Planning and Assessment Act 1979 (refer to section
6.6.1). This stage of the concept development application includes:

= Creation of two signalised intersections to provide suitable access to the subdivision;
= The realignment of the existing watercourse that traverse the western portion of the site;
= Civil earthworks to provide a suitable foundation for future industrial development;

= Extension, augmentation and/ or adaptation of essential services (i.e. water, sewer &
telecommunications) to cater for the future tenants of the industrial development;

= Construction of a 132/11kV substation and the relocation of the existing aboveground 132kV high
voltage transmission line;

= Remediation of the site to ensure suitable occupation for industrial use;

=  Subdivision of Part of Lot 1131 in Deposited Plan 1057179 to create 39- industrial lots and 1
environmental conservation lot; to be delivered in six stages;

= Construction of the ring-road network to provide suitable access to all proposed industrial lots,
and

= Infrastructure to capture, detain and treat all stormwater collected on site.

Refer to Figure 2 for a Site Map and Appendix A for a plan of the proposal. Appendix G contains a
detailed description of the proposal.

1.2 Aims & Objectives

The proposed Black Hill Industrial Development is a designated development under Part 4 of the
Environmental Planning and Assessment Act 1979.

This Biodiversity Development Assessment Report has been prepared as part of an Environmental
Impact Statement (EIS) for the designated development and aims to address the Secretary’s
Environmental Assessment Requirements (SEARS) issued on 28 May 2018.

This BDAR is based on an application of the NSW Biodiversity Assessment Methodology 2017
(BAM), which provides a framework for assessing the developments impact on biodiversity. A two-
stage investigation path was performed in accordance with the BAM as listed below:

Stage 1 — Biodiversity Assessment; and

Stage 2 — Impact Assessment.
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This report sets out the minimum BAM assessment requirements of the preparation of a BDAR in
Appendix 10 of the BAM (2017).

In addition, preliminary assessment was also undertaken having regard to those threatened entities
listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).

1.3 Site Particulars
The following nomenclature has been used in this report (Refer to Figure 1):

= Study Area — Refers to the wider lands assessed as part of the proposal and previous studies

= Site — Refers to the development area within the Study Area (Part Lot 1131 DP 1057179). This
area includes all matters that form the proposal including construction area, operational area
and servicing.

Locality The site is located in Black Hill

Land Title Part Lot 1131 DP 1057179

LGA Cessnock City Council

Area The Site is approx. 216.5 ha comprised of the impact area (Project footprint)

175.6ha (approx.) and northern E2 Environmental Conservation zoned parcel
40.9ha (approx.).

Zoning The site is currently zoned IN2 Light Industrial (NSW Planning & Environment
2018).
Boundaries The site is bound by frontage to E2 Environmental Conservation zone land

followed by John Renshaw Dr. To the immediate south, the site is bound by
E4 Environmental Living zone land followed by Black Hill Rd. E4 Private
parcels of land categorised as Environmental Living zone land bound the site
to the west and IN2 Light Industrial zone lands to the east, with a 330 kV
electricity line and associated easement running parallel to the eastern edge

Current Land Use The entire site comprises remnants of an old chicken farm, containing at least
15 individual family farms, each with its own chicken sheds and house
dwellings. These former farms and residences within the site have been
demolished and the land is now vacant. The site is currently being used to
support grazing beef cattle.

Topography The highest point on the site is approximately 50 m AHD in the extreme
southern and south-eastern portion. The lowest point of elevation throughout
the site is in the extreme north in relation with Weakleys Flat Creek at an
elevation of approximately 20 m AHD. The dominant drainage lines within the
site lie in the north-east and consist of two major creeklines separated by a
ridgeline, which is also oriented towards the north-east.

Locality Black Hill
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1.4 Qualifications & Licencing

Qualifications

This BDAR has been prepared by Matt Doherty (BAAS #17044) and Adam Cavallaro (BAAS# 18056)
accredited BAM Assessors.

Field Work for the BDAR was carried out by Adam Cavallaro, Bret Stewart and Phoebe Smith of MJD
Environmental Pty Ltd.

Refer to Appendix F for personnel qualifications.
Licencing

Research was conducted under the following licences:

= NSW National Parks and Wildlife Service Scientific Investigation Licence SL101684 (Valid 28
February 2018).

= Animal Research Authority (Trim File No: 16/170) issued by NSW Department of Primary
Industries (Valid 8 February 2019).

= Animal Care and Ethics Committee Certificate of Approval (Trim File No: 16/170) issued by
NSW Department of Primary Industries (Valid 8 February 2019).
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Figure 1 Site Map

AUGUST 2018



BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

STAGE 1 BIODIVERSITY ASSESSMENT

2 Landscape Context

2.1 Landscape Features

The following section provides a description of the landscape features within the site and surrounding
1,500m buffer as outlined in Section 4 of the BAM (2017)

2.1.1 Interim Biogeographic Regionalisation of Australia (IBRA)
Bioregion

The subject site occurs wholly within the Sydney Basin Bioregion. The Sydney Basin Bioregion
comprises of Mesozoic sandstones and shales; dissected plateaus: forest, woodlands and heaths:
The soils are primarily skeletal soils, sands and podzolics (Thackway & Cresswell 1995). This
Bioregion borders NSW North Coast to east: Nandewar and Brigalow Belt South to the north and the
South Eastern Highlands in the south.

Subregion
The Study Area occurs wholly within the Hunter subregion.
2.1.2  Mitchell Landscapes

The Study Area occurs wholly within the Sydney Basin Hunter Newcastle Coastal Ramp Mitchell
Landscape.

The Newcastle Coastal Ramp Mitchell Landscape occurs as undulating lowlands and low to steep
hills on complex patterns of faulted and gently folded Carboniferous conglomerate, lithic sandstone,
felspathic sandstone, and mudstone, general elevation 50 to 275m, local relief 40 to 150m. Stony red
texture-contrast soils on steep slopes, yellow and brown texture-contrast soils on lower slopes and
deep dark clay loams along streams.

Woodland of spotted gum (Corymbia maculata), forest red gum (Eucalyptus tereticornis), Red
ironbark (Eucalyptus sideroxylon), white mahogany (Eucalyptus acmenoides), large-fruited grey gum
(Eucalyptus canaliculata), with sub-tropical rainforest elements in sheltered gullies. Similar Eucalypts
with Forest Oak (Allocasuarina torulosa) and grasses on lower slopes, merging to forest of Smooth-
Barked Apple (Angophora costata), Red Bloodwood (Corymbia gummifera), Blackbutt (Eucalyptus
pilularis) with Bracken (Pteridium esculentum) and grasses nearer the coasts (Mitchell 2002).

2.1.3 Rivers, Streams, Estuaries and Wetlands

The site is located within the Hunter River catchment in the Hunter region. The Site is located 5.74km
west of the Hunter River and 10.5km south of the Paterson River.

The hydrology of subject site is typified by a single ephemeral first order stream running in a south to
north direction in the western section of the site. The larger study area in which the site is located,
includes additional ephemeral first order streams and a second order stream situated in the
vegetation to be retained in the north, a third order water runs parallel to the southern boundary
within vegetation to be retained.

The site is located approximately 2.7km west of the RAMSAR list wetlands Hexham Swamp and
Pambalong Swamp. Both these areas are mapped as Coastal Wetlands under the Coastal
Management SEPP.
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Figure 2 Location Map
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2.1.4  Connectivity

The wider study area in which the subject site is currently located, facilitates habitat connectivity
primarily in the form of dry sclerophyll forest that borders riparian corridors. The subject site consists
of patchy vegetation (centrally) with dense areas of vegetation to the north and south of the subject
land. Currently the subject site provides connectivity to large areas of vegetation to the east and
west. The study area is border to the east by a linear electricity easement that lacks canopy
vegetation, just east of this easement (approximately 60m) is a larger contiguus patch of vegetation
that is persistent to the M1 motorway that severs any further connectivity to the east, for mainly
ground dependent fauna species. Connectivity to the north of the subject site is restricted to highly
mobile fauna species due to the major arterially road John Renshaw drive dissect the study area from
vegetation in the neighbouring Donaldson coal landholdings. The west of the study area is connected
to a large tract of land that stretches west and has further connection in the south and south-west to
the northern extent of the Sugarloaf range.

Vegetation is generally contiguous based on canopy cover. The network of vegetation patches allows
for movement across the subject site in a north-south and east-west direction. The patchy nature of
the subject site is evident of historic land clearing in the area, that current supports the movement of
highly mobile fauna species.

The land to the east has been approved for a large employment lands development as part of the
Coal & Allied Lower Hunter Lands — Black Hill site project (Major Project ref: MP10_0093). When
developed, connectivity to the east of site will be severed. The neighbouring concept approval seeks
to maintain a central north to south connection via a retained riparian zone. Continued east to west
connectivity shall occur south of site within the Study Area to the neighbouring concept approval site.

2.1.5 Areas of Geological significance and soil hazard features

No karsts, caves, crevices or cliffs or other areas of geological significance occur in or adjacent to the
subject site.

Soil hazards such as contaminated land has been assessed as part of the Environmental Impact
Statement (EIS). Please refer to the Contaminated lands report provided as an appendix to the EIS.

A review of the Acid Sulphate Soils Risk mapping (Naylor et al 1998) records indicate the site has not
been assessed for ASS.

2.1.6 Areas of Outstanding Biodiversity Value

There are no Areas of Outstanding Biodiversity Values within the 1,500m buffer or in the general
locality of the site.

2.2 Site Context

The site context was assessed for the subject site and wider study area via desktop assessment of
previous ecological studies carried out on the subject land, Aerial Photograph Interpretation (API)
using GIS Software and initial high-level site visit. Site context considerations included native woody
cover and patch size in accordance with section 4.3 of the BAM (2017)

2.2.1 Native Vegetation Cover

The native vegetation cover of the subject land and 1,500m buffer was carried out by API of high
quality aerial photography using GIS Software (Map Info), and local vegetation mapping data Lower
Hunter Vegetation Mapping (Cockerill et al 2013) and the Greater Hunter Valley Mapping data set
(Somerville 2009)

Native vegetation cover has been assessed as >30-70% or 61.12%.
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Refer to Figure 3 and Figure 4.

2.2.2 Patch Size

A patch is defined in the BAM as:

an area of intact native vegetation that occurs on the subject land. The patch may extend onto
adjoining land beyond the footprint of the subject land, and for woody ecosystems, includes native
vegetation separated by <100 metres from the next area of intact native vegetation. For non-woody

vegetation, this gap is reduced to <30 metres.

Patch size for the site has been assessed using the methods outlined above in Section 3.2.1 and it
has been determine that the patch size is greater than 100ha.

AUGUST 2018



BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

Figure 3 Native Vegetation Extent
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Figure 4 Site Native Vegetation Extent

AUGUST 2018

10



BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

3 Native Vegetation

3.1 Preliminary Vegetation Review

A desktop analysis of vegetation within the study area, site and its surrounds were informed by large-
scale vegetation mapping projects and aerial photography to determine potential Plant Community
Types (PCT) occurring on site, they include:

= Lower Hunter Vegetation Mapping (Cockerill et al 2013)

= Hunter, Central & Lower North Coast Vegetation Mapping Classification and Mapping Project
(Somerville 2009);

= Greater Hunter Native Vegetation Mapping Geodatabase Guide V4.0 (Sivertsen et al. 2011;

= RPS (2011). Ecological Assessment Report — Lower Hunter Lands: Black Hill. Report
prepared for Coal & Allied Industries (for Major Project MP10_0093)

= GIS analysis including - Aerial Photograph Interpretation (API) and consultation of topographic
map (Scale 1:25,000) layers for the site; and

= OEH VIS Classification Database

In addition, a review of ecological information associated with previous ecological investigations
carried out within the Study Area was undertaken this includes:

= RPS Group (2017a) Biodiversity Assessment Report: Black Hill Industrial Development. RPS
Group, Broadmeadow, NSW

= RPS Group (2017b) Black Hill Industrial Development: Biodiversity Inventory Report, RPS
Group, Broadmeadow, NSW

3.2 Methodology: Field Assessment
All vegetation survey methods have been carried in accordance with the following documentation and
methods:

= Biodiversity Assessment Methodology (BAM): Office of Environment and Heritage (OEH),
August 2017;

= Biodiversity Assessment Method Operational Manual- Stage 1 Office of Environment and
Heritage (OEH), May 2018; and

=  NSW Guide to Surveying Threatened Plants Office of Environment and Heritage (OEH),
February 2016

3.2.1 Field Survey

Field assessments of the vegetation were carried out within the subject land on 20, 21,22, 26, 27
June and 3 July 2018 by Adam Cavallaro and Phoebe Smith. The field surveys where carried out in
accordance with Biodiversity Assessment Methodology (BAM 2017) with additional assessment
methods to assist in gaining an overview of site biodiversity values.

The following methods were used to inform the vegetation survey associated with the BDAR:

= Broad vegetation identification, delineation and stratification into vegetation zones carried out
by detailed random meander methods (Cropper 1993);

= Collection of plot/transect based full floristic data as per Section 5 of the BAM, recording the
following;

o Identification of all flora species to genus where identification attributes where
present

o0 Composition, Structure attributes within 20x20 plot; and
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o function attributes within the 20X50m plot

= Collection of site landscape attributes that included, landform, aspect, soil type, detailed
descriptions of the vegetation condition, current land use and the impacts currently observed
on site.

Plate 1: Plot Lay out (BAM Operational Manual 2018d)

3.3 Results
3.3.1 Native Vegetation Extent

The development site is 175.6ha in size which includes 78.5ha of native vegetation and 105.16ha of
cleared land (exotic pasture and tracks). The extent of native vegetation has been interpreted using
API and ground truthing during field survey works. (Refer to Figure 5).

The vegetation within the subject site has been modified by current and past land uses. Historically
the site was used for a commercial poultry farm site, in which many of the cleared areas where once
the location of large chicken sheds. Since the decommissioning of the poultry farm, the site has been
used for grazing which was evident during the field surveys. The current land use has resulted in the
modification of the structure of native vegetation on site to a point that vegetation representative of
assigned Plant Community Types is defined generally by canopy and groundcover species. The
ground throughout the site is often compacted due to bovines traversing the site and high levels of
manure throughout.

Identification of PCTs within the subject site were determined using:
= Occurrence within the Sydney IBRA bio-region;
= Vegetation formation and class:
»= landscape position; and

= dominant species noted during field data collected from the full floristic plots/transects
established in accordance.

Two PCTs where identified within the Subject Site:

= PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower
Hunter;, and

= PCT 1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open forest of
the central and lower Hunter Valley

In addition, areas identified not to align with PCTs include Cleared land and Non-indigenous
plantings.

AUGUST 2018 12



BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

3.4 Vegetation Description

PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the
Lower Hunter

Plate 2: PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open
forest of the Lower Hunter

Vegetation
Formation KF_CH5A Dry Sclerophyll Forests (Shrub/grass sub-formation)
Vegetation
Class Hunter-Macleay Dry Sclerophyll Forest
Area 77.27ha
Vegetation
Zone: Vegetation Zone VZ1:1592 High
Vegetation Zone VZ2:1592_ Moderate
Vegetation Zone VZ3:1592_Low Grassland
Vegetation Zone VZ4:1592 | ow
Vegetation Zone VZ5: 1592 | ow Scattered Trees
Description

The Spotted Gum - Red Ironbark — Grey Gum Shrub -Grass open forest
of the Lower Hunter is the dominant plant community observed across
the subject land.

The canopy is dominated by Corymbia maculata, and Eucalyptus fibrosa
with various sub-dominant or infrequently occurring canopy species
observed pending location and proximity to adjacent plant community
type within the landscape. The northern section of the site has a distinct
difference in sub dominant species where species such as Angophora
costata, Corymbia gummifera where observed to be scattered
throughout. The central areas are primarily consisting of the dominant
two species of the community, with occurrences of Eucalyptus
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Species
relied upon
for Id of
vegetation

type

Threatened
Ecological
Community

%cleared of
PCT

Justification
of assigning
PCT

punctata, E. paniculata and E. acmenoides. The occurrence of this
community along the southern boundary of the subject land has a very
sparse occurrences of E. moluccana.

A very narrow band of E. tereticornis also occurs scattered amongst the
C. maculata and E. fibrosa.

The mid-storey and shrub layer is generally sparse across the entire site
(due to historic and current land uses) with small patches in which a low
diversity of mid-storey and shrub species have persisted. Species
observed included Allocasuarina torulosa, Bursaria spinosa, Daviesia
ulicifolia, Breynia oblongifolia, Persoonia linearis and Pultenaea spinosa.

The groundcover diversity was dependent on current grazing practices
occurring on site, in general the site has a high diversity of groundcover
composition, with primarily native grassy and herbaceus species. The
groundcover species commonly observed throughout the subject land
consisted of Themeda triandra, Aristida vagans, Microlaena stipoides,
Pratia purpurascens, Entolasia stricta Brunoniella australis. Less
common species observed but not limited include Lepidosperma
laterale, Lomandra filiformis subsp. filiformis, Glycine clandestina
Oplismenus imbecilis.

There are a number of exotic species spread throughout that include
Lantana camara, and a number of pasture and peri-urban exotic species
such as Ehrharta erecta, Cenchrus clandestinus, Sporobolus africanus,
Senecio madagascariensis and Axonopus fissifolius.

Corymbia maculata, Eucalyptus fibrosa, Eucalyptus punctata, Daviesia
ulicifolia, Bursaria spinosa, Themeda triandra, Microlaena stipoides and
Aristida vagans

PCT 1592 is commensurate with Lower Hunter Spotted Gum Ironbark
Forest in the Sydney Basin Bioregion which is listed as an Endangered
Ecological Community under the Biodiversity Conservation Act 2016

44% cleared (Bionet 2018)

The PCT assignment of 1592 to the vegetation within the subject land is
based on the follow key attributes:

= Key diagnostic species within the canopy are present within
remnant vegetation observed on site. The midstorey is often
lacking but where it still persists key species are present: the
groundcover does also present with all key diagnostic species.

= The site is located predominantly within the Beresfield soil
landscape with northern sections located with the Shamrock Hill
soil landscape. Both of these landscapes have an association
with the lithology noted in the PCT description.

= The site is within the Lower Hunter and is located within flats in
the landscape.
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PCT 1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open
forest of the central and lower Hunter Valley

Vegetation
Formation

Vegetation
Class

Area

Vegetation
Zone:

Description

Plate 2: PCT 1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic
shrubby open forest of the central and lower Hunter Valley

KF_CH2A Wet Sclerophyll Forests (Grassy sub-formation)
Northern Hinterland Wet Sclerophyll Forest

0.78ha

Vegetation Zone VZ6: 1584 High

The White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open
forest of the central and lower Hunter Valley is located within a small section of the
development site adjacent to the second order stream that dissects the proposed
north-western entrance road.

The canopy has a mixed canopy species with Corymbia maculata, Eucalyptus
acmenoides and Eucalyptus paniculata being the dominant species. There are a
small number infrequently occurring canopy species that include Eucalyptus
tereticornis and sub-canopy species Melaleuca stypheloides.

The native mid-storey and shrub layer is sparse (due to historic and current land
uses), and the dominance of the high threat weed Lantana camara. There is a low
diversity of mid-storey and shrub species that have persisted. Species observed
included Bursaria spinosa, Breynia oblongifolia, Notelaea longifolia, Pittosporum
revolutum and Denhamia silvestris.

The groundcover diversity is generally high with the groundcover composition
primarily native grassy and herbaceus species. The groundcover species
commonly observed throughout the subject land consisted of Microlaena
stipoides, Pratia purpurascens, Oplismenus aemulus, Entolasia stricta and
Brunoniella australis. Less common species observed but not limited include
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Threatened
Ecological
Community

%cleared of
PCT

Species
relied upon
for
Identification
of vegetation

type
Justification

Lomandra filiformis subsp. filiformis, Tylophora barbata, Glycine clandestina and
Dichondra repens.

There are a number of exotic species spread throughout that include Lantana

camara, and a number of pasture and peri-urban exotic species such as Ehrharta
erecta, Senecio madagascariensis and Axonopus fissifolius.

Does not form part of a TEC.

42% cleared (Bionet 2018)

Corymbia maculata, Eucalyptus acmenoides, Notelaea longifolia, Breynia
oblongifolia, Microlaena stipoides, Plectranthus parviflorus

The PCT assignment of 1584 to the vegetation within the subject land is based on

of assigning the follow key attributes:
PCT = Of the 18 key diagnostic species a total of 11 species where positively
identified (61%)
= The site is located predominantly within the Shamrock Hill soil landscape.
This landscape is part of the Permian Tomago coal measure that includes
lithology mudstone, sandstone listed for this PCT,;
= The site is within the Lower Hunter and the landscape position in which this
vegetation occurs is within a gully and lower slopes.
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Exotic Pasture

Vegetation
Formation

Vegetation
Class

Area

Vegetation
Zone:

Description

Plate 3: Exotic Pasture

N/A

N/A

104.65ha

All land not classified as non- native vegetation

The remaining land that does not constitute native vegetation has been assessed
as exotic pasture. These areas are open paddocks, areas of disturbed batters and
tracks. that are dominated by exotic pasture grasses and high threat weed
species. Cynodon dactylon Couch grass is present and although recognised as a
native this species is growing in areas that have obvious signs of pasture
improvement and is currently behaving in a similar manner as other weed species

Exotic and high threat weed species observed throughout these areas include
Lantana camara, Cenchrus clandestinus, Andropogon virginicus, Sporobolus

africanus Senecio madagascariensis and a number of pasture and peri-urban
exotic species such as Ehrharta erecta, and Axonopus fissifolius.
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Non-indigenous Planting

Vegetation
Formation

Vegetation
Class

Area

Vegetation
Zone:

Description

Plate 4: Non-indigenous Planting

N/A

N/A

0.51ha

Linear non-indigenous planting areas

There are a number of non-indigenous plantings located within the subject land
that are located adjacent on sites that previously housed infrastructure. Species
found in the plantings are found in the locality but are not associated with the plant
community types observed on site. Species include Casuarina glauca, Eucalyptus
robusta planted in linear rows along disused driveways and where houses once
previously stood. Vegetation beneath the planting resembles exotic pasture of
VZ5. Cynodon dactylon Couch grass is present and although recognised as a
native this species is growing in areas that have obvious signs of pasture
improvement and is currently behaving in a similar manner as other weed species.

There are a number of exotic species spread throughout that include Lantana
camara, Cenchrus clandestinus, Andropogon virginicus, Sporobolus africanus
Senecio madagascariensis.
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Figure 5 PCT and TEC Locations
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4 Vegetation Integrity Assessment

Vegetation within nominated PCTs observed within the subject site have be delineated into broad
vegetation zones based on the general condition of vegetation. observation of distinct change or
variation in the vegetation based on general attributes such as vegetation age, observable
disturbance (past and present), exotic species presences and the any structural difference in the
stratum present were used to delineate vegetation into zones.

The site has been delineated into six vegetation zones:
= PCT 1592: five Vegetation Zones; and
= PCT 1584: one vegetation Zone

The following table provides a brief description of each vegetation zone justifying separation into
vegetation zones.

A total of 22 full floristic plots/transects where conducted within the six zones. The number of plots

carried out are in accordance with the minimum required plots per area as outlined in Table 4 of the

BAM (2017).

4.1 Vegetation Zones

PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Zone Area (ha) 20.68 ‘ Survey Effort 7 Quadrats

The vegetation assigned to VZ1 -1592_high is generally observed to have a higher quality variant of the
PCT. Vegetation generally had a species richness above 35, a mid-storey present with four or more species
and a high threat weed cover of less than 10%. The vegetation was observed to have a predominantly
native groundcover and native species represented in all three stratum and all growth forms.
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PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Zone Area (ha)

29.06

Survey Effort

6 Quadrats

The vegetation assigned to VZ2 -1592_moderate was observed to have a predominantly native
groundcover and a generally absent native midstorey. Native species richness was observed to be
moderate with an average 20-30 species observed. Weed presents was also moderate with an average
high treat wee cover of 10-25%. There were significant signs of grazing throughout these areas.

PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Zone Area (ha)

2.64

Survey Effort

2 Quadrats

The vegetation assigned to VZ3 -1592_Grassland was a small area in the west of the site where there was
a distinct lack of canopy an mid-storey species present, but had a high native groundcover. The vegetation
lacked logs, trees and hollows possible due to previous land uses as a thoroughfare.
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PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Zone Area (ha) 23.47 Survey Effort 5 Quadrats

The vegetation assigned to VZ4 -1592_Low was generally observed to have a low condition due to the high
occurrences of exotic and high threat weed species presences.

The vegetation has an intact canopy with a low density of large trees and a distinct lack of hollows. The mid
storey is generally absent with the exception of the occasional patch of Lantana camara, which was observed
to provide some protection for re-establishing native mid storey (very sparse).

The groundcover is predominantly exotic grassy and herbaceous species with native species persisting in
smaller numbers.

PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Zone Area (ha) | 1.42 | Survey Effort 1 Quadrats

The vegetation assigned to VZ5 -1592_Low Scattered Trees describes areas that are small isolated patches
of native trees that do not align with the criteria for paddock trees. These patches of trees have been
separated from other areas due to the predominantly exotic groundcover, lack of native midstorey. The
groundcover consists of exotic pasture with the occasional native grass persisting. The trees are native and
are diagnostic species for the PCT nominated. Although this vegetation zone is aligned with the PCT the
condition of the vegetation would not constitute the nominated TEC for this PCT.
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PCT 1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open forest of the
central and lower Hunter Valley

Zone Area 0.78 Survey Effort 1 Quadrats
(ha)

The vegetation assigned to VZ7 -1584_high is located within the northern section of the site
primarily within the riparian corridor.

4.2 Vegetation Integrity Assessment results

A total of 187 plant species were identified within the 23 plots comprising 153 native species and 34
exotic species. The results of the plot field data and a flora species list can be found in Appendix B
and Appendix C.

The plot data from the vegetation plots were entered into the BAM calculator and the results of the

vegetation integrity assessment are summarised in Table 3-5 for the vegetation zones that are
impacted.

Table 1: Vegetation Integrity Results

VZ1_1592_High 8 79.6 47.4 61.7 61.7
VZ2_1592_ Moderate 6 67.4 42.3 43.1 49.7
VZ3_1592 Low Grassland 5 50.6 37 1.8 14.9
VZ4_1592 Low 2 45.9 39.7 47.3 44.1
VZ5_1592_ Low_Scattered Trees 1 6.3 26 12.4 12.7
VZ6_1584 High 1 79.7 88.7 79.1 82.4

= As outlined in section 10.3.1 of the BAM biodiversity offset credits are required for native
vegetation where the vegetation integrity score:

o is <15 where the PCT is representative of an endangered or critically endangered
ecological community; or
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o is <17 where the PCT is associated with threatened species habitat (as represented
by ecosystem credits), or is representative of a vulnerable ecological community: or

0 is <20 where the PCT is not representative of a TEC or associated with threatened
species habitat.

All the above vegetation zones with the except of 1592 low condition Grassland and 1592 _Low
condition Scattered Trees will require biodiversity offsets as the vegetation integrity score for each
zone is >15 for 1592 (commensurate with TEC) and above >17 for 1584 — non-TEC.

All remaining area within the development area has been assessed to be exotic vegetation and no
further assessment or offset is required for these areas.
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Figure 6 Vegetation Zones
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5 Threatened Species

5.1 Desktop Assessment

A review of threatened species information was undertaken to provide context and understanding of

biodiversity values occurring within the Study Area. Information reviewed included:

= Online database searches involving a 10-km buffer around the site to provide potentially

occurring threatened flora and fauna and migratory species under both the BC Act and EPBC

Act:

o0 NSW Bionet (accessed 19 July 2018 and continually during BDAR production)

o Commonwealth Protected Matters of National Significance search tool (accessed 19
July 2018)

= BioNet Vegetation Classification — Threatened species associated with known PCTs to occur

on site

5.2 Ecosystem Credit Species

The PCT identification tool (BioNet Vegetation Classification) has been used to develop a list of
ecosystem credit species associated with the PCTs represented within the Study Area. Ecosystem

Credit Species are reliably predicted to occur within the nominated PCTs, and are assumed to occur

on site, unless habitat features used by threatened species have been substantially impacted and
removed from the study area. These species are presented in Table 2.

Table 2 : Ecosystem Credit Species

*Anthochaera
phrygia
*Callocephalon
fimbriatum
*Calyptorhynchus
lathami
Chthonicola
sagittata

Climacteris
picumnus victoriae

Daphoenositta
chrysoptera
Dasyurus
maculatus
Falsistrellus
tasmaniensis

Glossopsitta pusilla

Grantiella picta

*Haliaeetus
leucogaster
*Hieraaetus
morphnoides

*Lathamus discolor

*Lophoictinia isura

Regent Honeyeater

Gang Gang
Cockatoo
Glossy Black
Cockatoo

Speckled Warbler

Brown Treecreeper
(eastern
subspecies)

Varied Sittella

Spotted-tailed Quoll

Eastern False
Pipistrelle

Little Lorikeet

Painted Honeyeater
White-bellied Sea-

eagle
Little Eagle

Swift Parrot

Square-tailed Kite

CE

CE

CE
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Melanodryas
cucullata cucullata

Hooded Robin

Melithreptus gularis  Black-chinned
gularis Honeyeater
M/n/opter us Little Bentwing-bat
australis

M/n/qp fer us Eastern Bentwing-
schreibersii

; bat

oceansis

Mormop terys Eastern Freetail-bat
norfolkensis

Neophema .
pulchella Turquoise Parrot
*Ninox connivens Barking Owl
*Ninox strenua Powerful Owl

Petaurus australis

Petroica boodang

*Phascolarctos

Yellow-bellied
Glider

Scarlet Robin

. Koala
cinereus
Pomatostomus Grey-crowned
temporalis Babbler (eastern
temporalis subspecies)
*Pteropus Grey-headed
poliocephalus Flying-fox
Saccolaimus Yellow-bellied
flaviventris Sheathtail-bat

Scoteanax rueppellii

Greater Broad-

nosed Bat
Stagonopleura Diamond Firetail
guttata
*Tyto
novaehollandiae Masked Owl
Key:

V = Vulnerable E = Endangered  CE = Critically Endangered  * Dual Credit Species
The vegetation on site has been assessed to provide suitable habitat for all species listed above thus
could not be confidently assessed that these species do not occur. It is therefore assumed that these

species may occur within the Study Area.

5.3 Species Credit Species

Species Credit Species are species that cannot be reliably predicted to use an area based on habitat
surrogates. Species credit species that are likely to occur within the study area must be surveyed to
determine presences/absence or provide an expert report. In the absence of either of these the
species will be presumed to be present within the study area.

The conditions of vegetation and habitat within the study area can be assessed by an accredited

assessor to have sufficient site degradation of the key habitat constraints associated with species
credits species, therefore is unlikely to utilise the site and not requiring further assessment. These
species are presented in Table 3 and a habitat assessment for species credit species in Table 4.
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Table 3 Species Credit Species

Bynoe’s

Acacia bynoeana Wattle E \% Sept-March
Anthophaera Regent CE CE Sept-Dec
phrygia Honeyeater
Burhinus grallarius Bushstone E All year Yes
Curlew
Callistemon Netted
linearifolius Bottle Brush v Sept-March
Callocephalon Gang-gang
fimbriatum Cockatoo v Oct-Jan
Glossy
Calyp tqrhy nchus Black \ Mar- Aug Yes
lathami
Cockatoo
Eastern
Cercartetus nanus =~ Pygmy- \% Oct-March
possum
Chalinolobus Large-eared
dwyeri Pied Bat v v Sept-March
. Leafless
ﬁr yptostylis Tongue v v Nov-Jan
unteriana .
Orchid
Cynanchum White-
clegans flowered E E All year
g Wax Plant
. Rough
Diuris praecox Doubletail V \% July-Aug
Eucal_yptus Slaty red v v Dec-Jan Yes
glaucina Gum
Eucalyptus
parramattensis \% \% All year Yes
subsp. decadens
. Pokolbin
Eucalyptus pumila Mallee \ \ All year Yes
Grevillea Small-flower
parviflora subsp. . \% \% All year
) Grevillea
parviflora
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Hoplocephalus Pale-
. headed \% Nov-March Yes
bitorquatus
Snake
, White-
Haliacetus bellied Sea- \Y; July- Dec Yes
leucogaster (Breeding)
eagle
Hieraaetus . Aug- Sept
morphnoides Litle Eagle v (Breeding) Yes
Lathamus discolor = Swift Parrot E CE May-August Yes
Leionema
lamprophyllum
subsp. obovatum E Oct-March
— endangered
population in the
Hunter Catchment
Green and
Litoria aurea Golden Bell E \% Nov-March
Frog
Litoria Green-
brevipalmata thighed Frog v Oct-March
T Square-
Lophoictinia isura tailed Kite \% Sept -Jan
Melaleuca Biconvex
biconvexa Paperbark v v All year Yes
Miniopterus Litde .
. Bentwing- \% Dec-Feb
australis
bat
Miniopterus Eastern
schreibersii Bentwing- \% Nov-Feb
oceanensis bat
. Southern
Myotis macropus Myotis \ Nov-March Yes
Ninox connivens Barking Owl \% May-Dec Yes
. Powerful
Ninox strenua o \% May- August
wi
Persoonia North
; Rothbury CE CE All year
pauciflora 4
Persoonia
Petaurus Squirrel
norfolcensis Glider v All year Yes
Petroaale Brush-tailed
09 Rock E \% All year
penicillata
wallaby
P.h ascolarcios Koala \% \% All year Yes
cinereus
Phascogale Brush-tailed
tapoatafa Phascogale v All year Yes
Planigale Com.mon v Al year
maculata Planigale
Pomaderris Scant E All vear
queenslandica Pomaderris y
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Prostanthera
cineolifera

Pteropus
poliocephalus

Rutidosis
heterogama

Tetratheca juncea

Tyto

novaehollandiae

Vespadelus
troughtoni
Key:

V = Vulnerable

Singleton
Mint Bush

Grey-
headed
Flying-fox

Heath
Wrinklewort

Black-eyed
Susan

Masked Owl

Eastern
Cave Bat

E = Endangered

\% \% All year
Oct-Dec
v v (Breeding)
\% \% All year
\% \% July-Dec
May-Aug
v (Breeding) Yes
\% Nov-Jan

CE = Critically Endangered
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Table 4 Species Credit Species Habitat Assessment

Flora

This species occurs in heath or dry sclerophyll forest on sandy soils. Prefers
open, sometimes disturbed sites such as trail margins, edges of roadside spoil
mounds and in recently burnt patches. Associated overstorey species include
Corymbia gummifera, Eucalyptus haemastoma, Eucalyptus parramattensis,
Banksia serrata and Angophora bakeri.

The vegetation within the subject site is a dry sclerophyll forest formation, in
which only one of the listed over-storey species associated with the threatened

Acacia bynoeana Bynoe’s Wattle species occurs (Corymbia gummifera). The site is located within the Beresfield Unlikely No
soil landscape in which soils are mapped to be predominantly a black loam,
which is inconsistent with the sandy soils this species is generally aligned. This
species has not been recorded within the locality as defined on the OEH Bionet
using a 10km search radius of the locality. In addition, the site has been used as
a commercial poultry farm and since the decommissioning, the site has been
routinely grazed, substantially degrading the understorey native vegetation. This
land management practice has limited the likelihood of this species being
detected within the subject land.

This species grows in dry sclerophyll forest in sheltered locations on the coast
and on adjacent ranges. This species is recorded from the Georges River to
Hawkesbury River in the Sydney area, and north to the Nelson Bay area of
NSW. It has also been recorded in Yengo National Park.

Callistemon Netted Bottle . o . .
linearifolius Brush There are a small number of records for this species in the locality and the Likely Yes

vegetation is regarded as suitable habitat for this species. It is on this basis that
further survey is required to determine presences/absences of this species.
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This species is known to be extremely cryptic as it does not flower each year.
Known to occur within a wide range of habitats including woodlands to swamp
heaths. Within the Hunter region larger populations have been typically found in
woodland dominated by Eucalyptus racemosa (Scribbly Gum) and it prefers
areas with an open grassy understorey. The species typically prefers moist
sandy soils in sparse to dense heath and sedge land, or moist to dry clay loams
in coastal forests. This species is known to occur in association with C. subulata
and C. erecta.

Cryptostylis Leafless Tongue | The vegetation within the subject site is a dry sclerophyll forest formation, in

hunteriana Orchid which only one of the listed over-storey species associated with the threatened
species occurs (Corymbia gummifera). The site is located within the Beresfield
soil landscape in which soils are mapped to be predominantly a black loam,
which is inconsistent with the sandy soils this species is generally aligned. This
species has not been recorded within the locality as defined on the OEH Bionet
using a 10km search radius of the locality. In addition, the site has been used as
a commercial poultry farm and since the decommissioning, the site has been
routinely grazed, resulting in a substantially degraded understorey vegetation
and compacted soils. This land management practice has limited the likelihood
of this species being detected within the subject land.

Unlikely

The White-flowered Wax Plant usually occurs on the edge of dry rainforest

vegetation and other associated vegetation types such as littoral rainforest;

coastal scrub and open forest and woodland. Species associated include;

Coastal Tea-tree Leptospermum laevigatum — Coastal Banksia Banksia

integrifolia subsp. integrifolia coastal scrub; Forest Red Gum Eucalyptus
White-flowered tereticornis aligned open forest and woodland; Spotted Gum Corymbia maculata ]
Wax Plant aligned open forest and woodland; and Bracelet Honey myrtle Melaleuca Likely

armillaris scrub to open scrub.

Cynanchum elegans

The study area vegetation does provide marginal habitat in the form of Spotted
Gum aligned open forest and woodland. The current grazing pressures and
historic disturbance associated with the subject land indicate that it is likely to
reduce the potential occurrence of this species within the study area, though

No

Yes
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Diuris praecox

Eucalyptus glaucina

Rough Doubletail

Slaty Red Gum

cannot be ruled out on this attribute alone. On this basis further survey is
required.

The habitat of this species is generally on hills and slopes of near coastal
districts in open forests which have a grassy to fairly dense understorey. This
species grows on well-drained sandy soils (DoEE 2008).

The vegetation within the subject site is a dry sclerophyll forest formation. The
site is located within the Beresfield soil landscape in which soils are mapped to
be predominantly a black loam, which is inconsistent with the sandy soils this
species is generally aligned. The site is approximately 16 -18km away from the
coastal fringe (Glenrock SCA & Worimi Conservation Lands) of which this
species is recorded.

Unlikely

In addition, the site has been used as a commercial poultry farm and since the
decommissioning, the site has been routinely grazed, resulting in a substantially
degraded understorey vegetation and compacted soils. This land management
practice has limited the likelihood of this species being detected within the
subject land

This species grows in grassy woodland and dry eucalypt forest on deep,
moderately fertile and well-watered soils. This species is found only on the north
coast of NSW and in separate districts: near Casino where it can be locally
common, and farther south, from Taree to Broke, and west of Maitland (DoEE
2008).

Likely
The site is east of its known distribution with the closest recorded (Bionet) being
10km west of the site. The Soils that occur on site predominantly a black loam,
are consistent with the moderately fertile and well-watered soils this species is
generally aligned, providing opportunity for this species to persist. On this basis
further survey is required.

No

Yes
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Eucalyptus
parramattensis
subsp. decadens

Eucalyptus pumila

Grevillea parviflora
subsp. parviflora

Earp’s Gum

Pokolbin Mallee

Small-flower
Grevillea

This species generally occupies deep, low-nutrient sands, often those subject to
periodic inundation or where water tables are relatively high. It occurs in dry
sclerophyll woodland with dry heath understorey. It also occurs as an emergent
in dry or wet heathland. Often where this species occurs, it is a community
dominant. Only two separate meta-populations are recorded, one of which is in
the Kurri Kurri area.

The site is within the Beresfield soil landscape in which soils are mapped to be
predominantly a black loam, which is inconsistent with the sandy soils this
species is generally aligned. Furthermore, this species has not been recorded
within the locality as defined on the OEH Bionet using a 10km search radius of
the locality.

This species is currently known only from a single population west of Pokolbin in
the Hunter Valley. Historical records also exist for Wybong and Sandy Hollow,
however, has not been recorded recently in these areas. The single known
population occupies north-west-facing slopes derived from sandstone. Present
as a mid-canopy species to a height of 6 m within dry sclerophyll woodland
which has a canopy comprising Eucalyptus fibrosa, Callitris endlicheri and, to a
lesser extent, Corymbia maculata.

The site is located outside of its known restricted geographic distribution and as
such no records exist on site or within the locality

This species is sporadically distributed throughout the Sydney Basin with
sizeable populations in the Hunter and in the Cessnock - Kurri Kurri area
(particularly Werakata NP). Separate populations are also known from Putty to
Wyong and Lake Macquarie on the Central Coast. This species grows in sandy
or light clay soils usually over thin shales, often with lateritic ironstone gravels
and nodules. Occurs in a range of vegetation types from heath and shrubby
woodland to open forest, the Hunter in Kurri Sand Swamp Woodland and is also
known to occur in C. maculata- A. costata open forest. Associated species in
the Kurri Sand Swamp Woodland include Eucalyptus parramattensis subsp.
decadens, Angophora bakeri and E. fibrosa with Acacia elongata, Dillwynia

Unlikely

Unlikely

Likely

No

No

Yes
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Leionema
lamprophyllum
subsp. obovatum —
endangered
population

Melaleuca biconvexa

Leionema
lamprophyllum
subsp. obovatum
population in the
Hunter
Catchment

Biconvex
Paperbark

parvifolia, Melaleuca thymifolia, Grevillea montana, Eragrostis brownii and
Aristida vagans. Found over a range of altitudes from flat, low-lying areas to
upper slopes and ridge crests. Hunter occurrences are usually 30-70m ASL,
while the southern Sydney occurrences are typically at 100-300m ASL. Often
occurs in open, slightly disturbed sites such as along tracks.

Similar vegetation occurs on site in the formation of dry sclerophyll forest and in
particular in the northern edge of the study area where it transitions into C.
maculata — A. costata open forest. One record exists as defined on the OEH
Bionet using a 10km search of the locality. On this basis further survey is
required.

The Hunter Catchment population occurs near Pokolbin, where it is found on a

rocky cliff line in a dry eucalypt forest.

. . - o . Unlikely
No suitable habitat occurs within the study area and the site is located outside of

its known geographic distribution

This species generally grows in damp places, often near streams or low-lying
areas on alluvial soils of low slopes or sheltered aspects. This species is only
found in NSW, with scattered and dispersed populations found in the Jervis Bay
area in the south and the Gosford-Wyong area in the north.

The vegetation within the subject site is predominantly a dry sclerophyll forest Unlikely
formation of which is not associated with this species. The watercourse is

severely disturbed with large thickets of Lantana camara due to erosion from

cattle grazing and past land disturbance. No records exist as defined on the

OEH Bionet using a 10km search radius of the locality.

No

No
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Persoonia pauciflora

Pomaderris
queenslandica

Prostanthera
cineolifera

North Rothbury
Persoonia

Scant
Pomaderris

Singleton Mint
Bush

This species has an extremely restricted distribution; all but one of the plants

which make up the only known population occur within a 2.5 km radius of the

original specimen at North Rothbury in the Cessnock local government area.

Within this range, there are three main sub-populations which comprise

approximately 90% of the total population. The other 10% of the population

occurs as scattered individuals in what is a relatively disturbed landscape. Unlikely

The site is located outside of its restricted geographic distribution.

This species is found in moist eucalypt forest or sheltered woodlands with a
shrubby understorey, and occasionally along creeks.

The vegetation within the subject site is a dry sclerophyll forest formation. Due Unlikely
to the current grazing pressures and historic disturbance associated with the

subject land, this indicates that it is likely to reduce the occurrence of this

species within the study area due to a major loss in shrubby understorey.

This species grows in open woodlands on exposed sandstone ridges and is
usually found in association with shallow or skeletal sands. This species is
restricted to only a few localities near Scone, Cessnock and St Albans.

The vegetation within the subject site is similar with a dry sclerophyll forest
formation. However, the site is located within the Beresfield soil landscape in
which topsoils are mapped to be predominantly a black loam, which is
inconsistent with the sandy soils this species is generally aligned. Furthermore,
the site is located outside of its known geographic distribution

Unlikely

No

No

No
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Rutidosis
heterogama

Tetratheca juncea

Heath
Wrinklewort

Black-eyed
Susan

This species grows in heath on sandy soils and moist areas in open forest and
has been recorded along disturbed roadsides. This species has been recorded
from near Cessnock to Kurri Kurri with an outlying occurrence at Howes Valley.
Potential habitat is present in the study area, however the site is in a highly
disturbed state due to current cattle grazing and historic understorey
management.

Although the current grazing pressures and historic disturbance associated with
the subject land indicates that it is likely to reduce the occurrence of this species
within the study area due to a major loss in shrubby understorey, similar
vegetation occurs on site and it is located within its known geographic
distribution. This species has been recorded within the locality as defined on the
OEH Bionet using a 10km search. On this basis further survey is required.

Locally this species is usually found in low open forest/woodland with an
undisturbed mixed shrubby understorey and grassy groundcover often in
association with the Awaba Soil Landscape. It generally prefers well-drained
sites below 200m elevation and annual rainfall between 1000 - 1200mm. The
preferred substrates are sandy skeletal soil on sandstone, sandy-loam soils, low
nutrients; and clayey soil from conglomerates, pH neutral.

Current grazing pressures and historic disturbance on site has resulted in a
modified landscape with a loss in shrubby understorey which has reduced the
likelihood of occurrence of this species on site. RPS (2017) undertook targeted
surveys for this species during its optimal flowering time (Sept-Oct) and was not
recorded. However, due to this species inconsistent flowering events, the
presence of potential habitat present in the north west corner of the study area,
and records existing in the locality. The need for further survey cannot be ruled
out.

Likely

Likely

Yes

Yes
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Anthochaera phrygia

Burhinus grallarius

Regent
Honeyeater

Bushstone
Curlew

This species inhabits dry open forest and woodland, particularly Box-lronbark
woodland, and riparian forests of River She-Oak. Regent Honeyeaters inhabit
woodlands that support a significantly high abundance and species richness of
bird. These woodlands have significantly large numbers of mature trees, high
canopy cover and abundance of mistletoes. Every few years non-breeding
flocks are seen foraging in flowering coastal Swamp Mahogany and Spotted
Gum forests, particularly on the central coast and occasionally on the upper
north coast. The Regent Honeyeater is a generalist forager, although it feeds
mainly on the nectar from a relatively small number of eucalypts that produce
high volumes of nectar. Key eucalypt species include Mugga Ironbark, Yellow
Box, White Box and Swamp Mahogany. Other tree species may be regionally
important. For example the Lower Hunter Spotted Gum forests have recently
been demonstrated to support regular breeding events. Flowering of associated
species such as Thin-leaved Stringybark Eucalyptus eugenioides and other
Stringybark species, and Broad-leaved Ironbark E. fibrosa can also contribute
important nectar flows at times.

The site comprises suitable winter foraging habitat such as Spotted Gum.
Surveys

Additionally, the authors have been advised by John Seidel (OEH) the site is
located outside important habitat areas (Breeding) that have been developed by
OEH.

This species inhabits open forests and woodlands with a sparse grassy
groundlayer and fallen timber. Nest on the ground in a scrape or small bare
patch.

Likely

(foraging)

Likely

Yes

Yes
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This species is usually found in spring and summer, in tall mountain forests and

woodlands, particularly in heavily timbered and mature wet sclerophyll forests. In

autumn and winter, the species often moves to lower altitudes in drier more

open eucalypt forests and woodlands, particularly box-gum and box-ironbark

assemblages, or in dry forest in coastal areas and often found in urban areas.

This species favours old growth forest and woodland attributes for nesting and

roosting. Nests are located in hollows that are 10 cm in diameter or larger and at | Likely Yes
least 9 m above the ground in eucalypts.

Callocephalon Gang-gang
fimbriatum Cockatoo

The site comprises similar associated vegetation and habitat in the form of dry
sclerophyll forest for this species, in particular box-gum and drier eucalypt
woodlands and forest. Additionally, suitable nesting habitat is present on site.
On this basis further survey is required.

The species is uncommon although widespread throughout suitable forest and

woodland habitats. Inhabits open forest and woodlands of the coast where

stands of sheoak occur. Black Sheoak (Allocasuarina littoralis) and Forest

Sheoak (A. torulosa) are important foods. Feeds almost exclusively on the seeds

of several species of she-oak (Casuarina and Allocasuarina species). This Likely Yes
species is dependent on large hollow-bearing eucalypts for nest sites.

Calyptorhynchus Glossy Black
lathami Cockatoo

Suitable foraging habitat occurs on site in the form of A. torulosa and A. littoralis,
additionally suitable nesting habitat is also present. Further survey is required.

In New South Wales it is widespread along the east coast, and along all major
inland rivers and waterways. Habitats are characterised by the presence of
large areas of open water including larger rivers, swamps, lakes, and the sea.

Haliaeetus White-bellied Breeding habitat consists of mature tall open forest, open forest, tall woodland,

leucogaster Sea-eagle and swamp sclerophyll forest close to foraging habitat. Nest trees are typically
large emergent eucalypts and often have emergent dead branches or large
dead trees nearby which are used as ‘guard roosts’. Nests are large structures
built from sticks and lined with leaves or grass.

Unlikely
(foraging No
/Breeding)
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Habitat
present on
development
site

Species
requires further
assessment

Scientific Name Common Name Habitat requirement

The site does not comprise of suitable breeding or foraging habitat near large
waterbodies, rivers, lake or ocean

Occupies open eucalypt forest, woodland or open woodland. Sheoak or Acacia
woodlands and riparian woodlands of interior NSW are also used. Nests in tall

, living trees within a remnant patch, where pairs build a large stick nest in winter.
Hieraaetus

morphnoides

Likely

Little Eagle (Breeding)

Yes
The site comprises suitable roosting habitat in the formation of dry sclerophyll
forest, and records exist as defined on the OEH Bionet using a 10km search

radius of the locality. On this basis further survey is required.

This species migrates to the Australian south-east mainland between March and
October. On the mainland they occur in areas where eucalypts are flowering
profusely or where there is abundant lerp (from sap-sucking bugs) infestations.
Favoured feed trees include winter flowering species such as Swamp Mahogany
Eucalyptus robusta, Spotted Gum Corymbia maculata, Red Bloodwood C.
gummifera, Mugga Ironbark E. sideroxylon, and White Box E. albens. Commonly
used lerp infested trees include Inland Grey Box E. microcarpa, Grey Box E.
. . moluccana and Blackbutt E. pilularis. .

Lathamus discolor Swift Parrot Unlikely No
The study area comprises suitable foraging habitat, and this species may
seasonally use resources within the study area opportunistically or during
migration.

Additionally, the authors have been advised by John Seidel (OEH) the site is
located outside important habitat areas (Breeding) that have been developed by
OEH.
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Lophoictinia isura Square-tailed

Kite
Ninox connivens Barking Owl
Ninox strenua Powerful Owl

This species is found in a variety of timbered habitats including dry woodlands
and open forests and shows a particular preference for timbered watercourses.

This species is a specialist hunter of passerines, especially honeyeaters, and
most particularly nestlings, and insects in the tree canopy, picking most prey
items from the outer foliage. In NSW, scattered records of the species
throughout the state indicate that the species is a regular resident in the north,
north-east and along the major west-flowing river systems.

Likely

The site comprises suitable habitat in the formation of dry sclerophyll forest, and
records exist as defined on the OEH Bionet using a 10km search radius of the
locality. On this basis further survey is required.

Inhabits woodland and open forest, including fragmented remnants and partly

cleared farmland. It is flexible in its habitat use, and hunting can extend in to

closed forest and more open areas. Roost in shaded portions of tree canopies,

including tall midstorey trees with dense foliage such as Acacia and Casuarina

species. .
P Likely

The site comprises suitable habitat in the formation of dry sclerophyll forest, and

partly cleared farmland in a fragmented landscape. Records exist as defined on

the OEH Bionet using a 10km search radius of the locality. On this basis further

survey is required.

Inhabits a range of vegetation types, from woodland and open sclerophyll forest

to tall open wet forest and rainforest. This species requires large tracts of forest

or woodland habitat but can occur in fragmented landscapes as well. The

species breeds and hunts in open or closed sclerophyll forest or woodlands and
occasionally hunts in open habitats. It roosts by day in dense vegetation .
comprising species such as Turpentine Syncarpia glomulifera, Black She-oak Likely
Allocasuarina littoralis, Blackwood Acacia melanoxylon, Rough-barked Apple
Angophora floribunda, Cherry Ballart Exocarpus cupressiformis and a number of
eucalypt species. The main prey items are medium-sized arboreal marsupials,
particularly the Greater Glider, Common Ringtail Possum and Sugar Glider. As

most prey species require hollows and a shrub layer, these are important habitat

Yes

Yes

Yes
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components for the owl. Powerful Owls nest in large tree hollows (at least 0.5 m
deep), in large eucalypts (diameter at breast height of 80-240 cm) that are at
least 150 years old.

The site comprises suitable habitat in the formation of dry sclerophyll forest in a
fragmented landscape. Records exist as defined on the OEH Bionet using a
10km search radius of the locality. On this basis further survey is required.

Lives in dry eucalypt forests and woodlands from sea level to 1100 m. A forest
owl, but often hunts along the edges of forests, including roadsides. Roosts and
breeds in moist eucalypt forested gullies, using large tree hollows or sometimes
caves for nesting. The typical diet consists of tree-dwelling and ground
mammals, especially rats. Extends from the coast where it is most abundant to
Tyto novaehollandiae = Masked Owl the western plains. Overall records for this species fall within approximately 90%  Likely Yes
of NSW. Pairs have a large home-range of 500 to 1000 hectares.

The site comprises suitable habitat in the formation of dry sclerophyll forest with
forest edges. Records exist as defined on the OEH Bionet using a 10km search
radius of the locality. On this basis further survey is required.

Found mainly in areas with extensive cliffs and caves. Roosts in caves (near

their entrances), crevices in cliffs, old mine workings and in the disused, bottle-

shaped mud nests of the Fairy Martin (Petrochelidon ariel), frequenting low to

mid-elevation dry open forest and woodland close to these features. Females

have been recorded raising young in maternity roosts (c. 20-40 females) from

November through to January in roof domes in sandstone caves and overhangs. = Unlikely No
They remain loyal to the same cave over many years. Found in well-timbered

areas containing gullies.

Large-eared Pied

Chalinolobus dwyeri Bat

No caves are present on site thus no suitable habitat occurs within the study
area.
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Miniopterus australis

Miniopterus
schreibersii
oceanensis

Myotis macropus

Pteropus
poliocephalus

Little Bentwing-
bat

Eastern
Bentwing-bat

Southern Myotis

Grey-headed
Flying-fox

Inhabits moist eucalypt forest, rainforest, vine thicket, wet and dry sclerophyll
forest, Melaleuca swamps, dense coastal forests and banksia scrub. Generally
found in well-timbered areas. Little Bentwing-bats roost in caves, tunnels, tree
hollows, abandoned mines, stormwater drains, culverts, bridges and sometimes
buildings during the day, and at night forage for small insects beneath the
canopy of densely vegetated habitats. Only five nursery sites /maternity colonies
are known in Australia.

The site comprises sparse juvenile dry sclerophyll forest with no naturally
occurring caves. The site does not comprise a known nursery or maternity
colony.

Caves are the primary roosting habitat, but also use derelict mines, storm-water
tunnels, buildings and other man-made structures. Hunt in forested areas,
catching moths and other flying insects above the tree tops. Form discrete
populations centred on a maternity cave that is used annually in spring and
summer for the birth and rearing of young.

The site comprises sparse juvenile dry sclerophyll forest with no naturally
occurring caves. The site does not comprise a known nursery or maternity
colony.

Generally, roost in groups of 10 - 15 close to water in caves, mine shafts,
hollow-bearing trees, storm water channels, buildings, under bridges and in
dense foliage. Forage over streams and pools catching insects and small fish by
raking their feet across the water surface.

The site comprises suitable foraging habitat and abandoned buildings which
could potentially be used for roosting habitat. Further survey is required.

Occur in subtropical and temperate rainforests, tall sclerophyll forests and
woodlands, heaths and swamps as well as urban gardens and cultivated fruit
crops. Roosting camps are generally located within 20 km of a regular food
source and are commonly found in gullies, close to water, in vegetation with a

Unlikely
(Breeding)

Unlikely
(Breeding)

Likely

Unlikely
(Breeding)

Yes
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dense canopy. Feed on the nectar and pollen of native trees, in particular
Eucalyptus, Melaleuca and Banksia, and fruits of rainforest trees and vines.

The site comprises dry sclerophyll forest which does not align with the
associated vegetation for this species. Furthermore no known roosting colonies
are present on site.

A cave-roosting species that is usually found in dry open forest and woodland,
near cliffs or rocky overhangs; has been recorded roosting in disused mine
workings, occasionally in colonies of up to 500 individuals. Occasionally found

Vespadelus Eastern Cave Bat | along cliff-lines in wet eucalypt forest and rainforest.

troughtoni

Unlikely

(Breeding) No

The site comprises sparse juvenile dry sclerophyll forest with no naturally
occurring caves. The site does not comprise a known roosting colony.

Reptiles

The Pale-headed Snake is a highly cryptic species that can spend weeks at a
time hidden in tree hollows. Found mainly in dry eucalypt forests and woodlands,
cypress forest and occasionally in rainforest or moist eucalypt forest. In drier
environments, it appears to favour habitats close to riparian areas. Shelter
Hoplocephalus Pale-headed during the day between loose bark and tree-trunks, or in hollow trunks and limbs Likel v
bitorquatus Snake of dead trees. y €es
The site comprises suitable habitat in the form of dry sclerophyll forest. This
coupled with its cryptic nature its likelihood of occurrence cannot be ruled out.
Further survey is required.

Amphibians

Inhabits marshes, dams and stream-sides, particularly those containing bull
P Green and rushes (Typha spp.) or spike rushes (Eleocharis spp.). Optimum habitat ;
Litoria aurea Unlikel No
Golden Bell Frog  includes water-bodies that are unshaded, free of predatory fish such as Plague y
Minnow (Gambusia holbrooki), have a grassy area nearby and diurnal sheltering
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Litoria brevipalmata Green-thighed

sites available. Some sites, particularly in the Greater Sydney region occur in
highly disturbed areas.

The site does not contain permanent water bodies with suitable vegetation in the
form of bull-rushes and spike-rushes.

Occurs in a range of habitats from rainforest and moist eucalypt forest to dry
eucalypt forest and heath, typically in areas where surface water gathers after
rain. It prefers wetter forests in the south of its range, but extends into drier
forests in northern NSW and southern Queensland. This species is thought to
forage in leaf-litter.

Unlikely No
Suitable vegetation is present on site in the form of young dry sclerophyll forest,
however the site has a history of disturbance and intense cattle grazing reducing
the likelihood of its occurrence. Furthermore minimal leaf litter is also present on
site and no records exist as defined on the OEH Bionet using a 10km search
radius of the locality.

Marsupials

Cercartetus nanus Eastern Pygmy -

This species is found in a broad range of habitats from rainforest through
sclerophyll (including Box-Ironbark) forest and woodland to heath, but in most
areas woodlands and heath appear to be preferred, except in north-eastern
NSW where they are most frequently encountered in rainforest. Feeds largely
on nectar and pollen collected from banksias, eucalypts and bottlebrushes; an
important pollinator of heathland plants such as banksias; soft fruits are eaten
when flowers are unavailable. Shelters in tree hollows, rotten stumps, holes in
the ground, abandoned bird-nests etc. Tree hollows are favoured.

Unlikely No

The site comprises very little suitable vegetation in the form of dry sclerophyll
forest with a moderate to dense understorey. There are no records as defined
on the OEH Bionet using a 10km search radius of the locality.
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Petaurus norfolcensis

Petrogale penicillata

Phascogale tapoatafa

Phascolarctos
cinereus

Squirrel Glider

Brush-tailed Rock
wallaby

Brush-tailed
Phascogale

Koala

Inhabits mature or old growth Blackbutt-Bloodwood forest with heath
understorey in coastal areas. Prefers mixed species stands with a shrub or
Acacia midstorey. Require abundant tree hollows for refuge and nest sites.
Likely
The site comprises suitable habitat in the form of dry sclerophyll forest with
records existing on the OEH Bionet using a 10km search radius of the locality.
On this basis further survey is required.

This species occupies rocky escarpments, outcrops and cliffs with a preference
for complex structures with fissures, caves and ledges, often facing north.
Generally, browse on vegetation in and adjacent to rocky areas eating grasses
and forbs as well as the foliage and fruits of shrubs and trees. Shelter or bask
during the day in rock crevices, caves and overhangs and are most active at .
; Unlikely
night.
The site comprises no suitable habitat in the form of rocky landscape
characteristics and no records exist as defined on the OEH Bionet using a 10km
search radius of the locality.

This species prefers dry sclerophyll open forest with a sparse groundcover of

herbs, grasses, shrubs or leaf litter. Also inhabit heath, swamps, rainforest and

wet sclerophyll forest. Nest and shelter in tree hollows with entrances 2.5 - 4 cm

wide and use many different hollows over a short time span. Likely

The site comprises suitable habitat in the form of dry sclerophyll forest with a
sparse groundcover. Further survey is required

Inhabit eucalypt woodlands and forests in a fragmented distribution throughout

eastern Australia. In NSW this species mainly occurs on the central and north

coasts with some populations in the west of the Great Dividing Range but have )
been recorded in the southern tablelands. This species feeds on the foliage of Unlikely
more than 70 eucalypt species and 30 non-eucalypt species, but in any one

area will select preferred browse species. Spend most of their time in trees but

will descend and traverse open ground to move between trees. Home range

Yes

No

Yes

No
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Habitat
present on

Species
requires further
assessment

Scientific Name Common Name Habitat requirement development

site

size varies with quality of habitat, ranging from less than two ha to several
hundred hectares in size.

This species may be an occasional visitor to the study area, but habitat similar to
the study area is widely distributed in the local area, indicating the species is not
dependent on the available habitat within the impacted area for breeding or
important life cycle periods. Past field surveys did record the presence of low
numbers of Eucalyptus tereticornis (Koala Feed Tree). At no point was this
species observed at >15% cover triggering the need for a SEPP 44 assessment.
RPS (2017) recorded no Koalas in their targeted surveys.

Inhabit rainforest, eucalypt forest, heathland, marshland, grassland and rocky
areas where there is surface cover, and usually close to water. They are active
at night and during the day shelter in saucer-shaped nests built in crevices,

hollow logs, beneath bark or under rocks.
Common

Planigale maculata Planigale

Likely Yes
Although current grazing and past historic disturbance has a caused a major
loss in shrubby understorey, the site comprises marginal suitable habitat in the
form of dry sclerophyll eucalypt forest, with grasslands and a grassy

understorey. On this basis further survey is required.
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5.4 Candidate Species Surveys
5.4.1 Survey Methodology

Targeted surveys for all flora and fauna candidate species recognised to have potential to occur
within the subject land have been carried out by RPS Australia (2017) and MJD Environmental
(2018) as part of the works informing this BDAR.

RPS Australia were commissioned by the previous land owners to produce a Biodiversity Inventory
Assessment to inform the Biodiversity Assessment Report (BAR) under the former BBAM 2014
Methodology for the Black Hill Industrial Development. In accordance with the provisions set out in
the Biodiversity Conservation Act (Savings and Transitions) Regulation 2017, surveys undertaken by
or under the supervision of accredited assessors may be relied upon for BAM assessment. As such,
fauna survey work carried out by RPS using accepted fauna survey methods, has been relied upon
to inform this BDAR and been supplemented by survey work undertaken by MJD Environmental
ecologists.

Flora surveys carried out by RPS (2017) where used to inform preliminary desktop analysis of the
vegetation that occurs on site. The flora survey has been contemporised in accordance with the BAM
(2017), and requirements for threatened flora surveys in line with the OEH Threatened Flora
guidelines (2016).

Flora Survey

Targeted threatened flora surveys were carried out on 4 & 5 July 2018 targeting flora species that
could not be conclusively ruled out from occurring on site due to suitable habitat occurring on site.
They are:

= Callistemon linearifolius Netted Bottle Brush

= Eucalyptus glaucina Slaty Red Gum

= Cynanchum elegans White-flowered Wax Plant

= Diuris praecox Rough Double-tail

= Grevillea parviflora subsp. parviflora Small-flower Grevillea
= Rutidosis heterogama Heath Wrinklewort

= Tetratheca juncea Black-eyed Susan

Threatened flora surveys where undertaken in accordance with the NSW Guide to Surveying
Threatened Plants (OEH 2016). The following techniques where employed:

= Parallel field-transverse survey technique. Two ecologists walking parallel at distance of
between 5-10m depending on density of the vegetation was at time of survey

=  Surveys conducted in suitable habitat for each of the targeted species

= Transects where recorded using a hand-held GPS unit
The following Table 5 provides the survey schedule for each species. Refer to Figure 7 for survey
transects.

Table 5 Targeted Flora survey timeframes

Callistemon Sept-March 4-5 July 2018 Not Undertaken outside of survey period. This

linearifolius recorded survey was undertaken outside the survey
period, due to the reliability of identification
of this species all year round and the lack of
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Eucalyptus
glaucina

Cynanchum
elegans

Diuris praecox

Grevillea
parviflora
subsp.

parviflora

Rutidosis
heterogama

Tetratheca
Jjuncea

All year

All year

July-Aug

All year

All year

July-Dec

4-5 July 2018

4-5 July 2018

4-5 July 2018

4-5 July 2018

Nov-Dec 2012
(RPS)

Not
recorded

Not
recorded

Not
recorded

Not
recorded

Not
recorded

Not
Recorded

midstorey, increasing visibility during survey
works

Species ruled out based on habitat (Refer to
Table 4). Notwithstanding surveys
conducted by RPS (2017).

Surveys by MJD Environmental to ensure
coverage per OEH (2016) guideline pending
voucher population flowering during August
2018.

Species ruled out based on habitat (Refer to
Table 4). Notwithstanding surveys
conducted by RPS (2017).

Surveys by MJD Environmental to ensure
coverage per OEH (2016) guideline pending
voucher population flowering during August
2018.
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Figure 7 Targeted Flora Survey
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Fauna Survey Methods

Threatened Fauna surveys were carried out targeting the following flora species that could not be
conclusively ruled out from occurring on site due to suitable habitat occurring on site
Birds

= Bush Stone Curlew Burhinus grallarius

= Glossy Black Cockatoo Calyptorhynchus lathami

=  Major Mitchell’s Cockatoo Lophochroa leadbeateri

= Little Eagle Hieraaetus morphnoides

= Square-tailed Kite Lophoictinia isura

= Swift Parrot Lathamus discolor

= Regent Honeyeater Anthochaera phrygia

= Masked Owl Tyto novaehollandiae

= Powerful Owl Ninox strenua

Bats

= Southern Myotis Myotis macropus

Marsupials
= Squirrel Glider Petaurus norfolcensis
= Brush-tailed Phascogale Phascogale tapoatafa

= Common Panigale Planigale maculata

Reptiles

= Pale-headed Snake Hoplocephalus bitorquatus

The following section has been reproduced using RPS (2017) fauna survey methods. Refer to
Appendix H for RPS survey effort plan and threatened fauna plan.
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Table 6 : Fauna Survey Effort (RPS 2017)

Hoplocephalus
bitorquatus
(Pale-headed
Snake)

Herpetofauna

Phascogale

tapoatafa (Common

Planigale)
Terrestrial

Planigale maculata

(Brush-tailed

Phascogale)

Petaurus
Arboreal norfolcensis
(Squirrel Glider)

Herpetofauna surveys targeting areas of appropriate habitat
Targeted habitat searches/habitat surveys
Opportunistic surveys

Ground trapping using Elliot A, Elliot B and cage traps.
Elliot traps baited with a mixture of rolled oats, peanut butter and
honey. Cage traps baited with chicken necks.

Traps checked within 2 hours of sunrise each morning and
captures then identified and released.

Traps were rebaited where necessary

Selected locations of traplines were based on stratification units
as well as presence of understorey vegetation providing
terrestrial habitat.

Hair Tubes using Fauna-tech Hair Tubes

Hair tubes were baited with rolled oat, peanut butter and honey.
Hair samples sent to Barbara Triggs at ‘Dead Finish’ for analysis
Spotlighting

75-Watt hand-held spotlight and head torch whilst driving and
walking over the study area.

Areas of dense bush were targeted, as well as tracks entering
and entering the study area.

Infrared Camera Surveys

Cameras were mounted in appropriate habitat within study area,
designed to take photographs when triggered by motion
Cameras were used to detect both diurnal and nocturnal faunal
movement

Arboreal Trapping using mounted Elliot B size Traps

Traps were baited with a mixture of rolled oats, peanut butter
and honey.

Tree trunks were sprayed liberally with a brown sugar and water
mix late in the afternoon. Traps were checked early each
morning.

Inspecting rock crevices and overhangs
Raking leaf litter and turning logs, rocks and
other debris

Six trapping transects were undertaken
within the study area containing 25 Elliot A,
25 Elliot B and six cage traps per line.
Total of 450 Elliot A trap nights, 450 Elliot B
trap nights and 108 cage trap nights

10 hair tubes per trapping transects (three),
resulting in 180 terrestrial trap nights.

A total of 24 person hours of spotlighting was
conducted over 3 nights.

Two Reconyx infrared motion cameras were
utilised during field surveys

A total of six camera nights were
undertaken.

Six trapping transects with six Elliot Size B
arboreal traps.

108 arboreal trap nights over three days
within the study area.
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Diurnal
Avifauna

Species Credit-
Avifauna

Hair Tubes using Fauna-tech Hair Tubes
Hair tubes were baited with rolled oat, peanut butter and honey.
Hair samples sent to Barbara Triggs at ‘Dead Finish’ for analysis

Spotlighting

75-Watt hand-held spotlight and head torch whilst driving and
walking over the study area.

Areas of dense bush were targeted, as well as tracks entering
and entering the study area.

Infrared Camera Surveys

Cameras were mounted in appropriate habitat within study area,
designed to take photographs when triggered by motion
Cameras were used to detect both diurnal and nocturnal faunal
movement

Call back for aural recognition of threatened arboreal mammals
Pre-recorded calls of mammals with the potential to occur within
the study area were broadcast to elicit vocal responses or to
attract nocturnal fauna to the playback site.

Calls were broadcast through an amplification system (loud
hailer) designed to project the sound for at least 1 km under still
night conditions

Systematic diurnal census and opportunistic observations
Via direct visual observation or by recognition of calls or
distinctive features such as nests, feathers and owl regurgitation
pellets

Targeted surveys for nectar dependant species were performed
during the Spotted Gum (Corymbia maculata) flowering period
(May to October 2017) to specifically target the Regent
Honeyeater and Swift Parrot. Conditions suitable for performing
targeted surveys for the Regent Honeyeater were examined on
10 separate days in this period. Conditions observed during the
targeted surveys were typified by spot flowering by Spotted
Gum.

10 hair tubes per trapping transects (three),
resulting in 180 terrestrial trap nights.

A total of 24 person hours of spotlighting was
conducted over 3 nights.

Two Reconyx infrared motion cameras were
utilised during field surveys

A total of six camera nights were
undertaken.

The call of each species was broadcast for
at least five minutes, followed by five
minutes of listening, the area was then
spotlighted on foot.

Opportunistically and during field work

AUGUST 2018

53



BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

Nocturnal
Avifauna
(Owils)

Micro-
Chiropteran
Bats

Ninox connivens
(Barking Owl)
Ninox strenua
(Powerful Owl)
Tyto
novaehollandiae
(Masked Owl)

Myotis macropus
(Southern Myotis)

Call back for aural recognition of threatened owls

Pre-recorded calls of owls with the potential to occur within the
study area were broadcast to elicit vocal responses or to attract
nocturnal fauna to the playback site.

Calls were broadcast through an amplification system (loud
hailer) designed to project the sound for at least 1 km under still
night conditions

Anabat Il Detector and CF ZCAIM units

Microbat echolocation calls were recorded for the entire night
(from 6pm to 6am)

Bat call analysis was undertaken by Anna McConville who is
experienced in the analysis of bat echolocation calls.

Harp Traps

Designed to catch microbats, allowing for visual identification.
Any microbats caught were identified early the following morning
and kept in small cloth bag which was kept in a cool dark
environment until they could be released at nightfall at the study
area of capture.

The call of each species was broadcast for
at least five minutes, followed by five
minutes of listening, the area was then
spotlighted on foot.

Opportunistically and during field work

Each survey study area had three
consecutive nights of sampling, with
emphasis placed on those areas deemed
likely to provide potential foraging and flyway
sites for microbats.

Utilised at 5 trap line locations
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Secondary Indications and Incidental Observations

Opportunistic sightings of secondary indications (scratches, scats, diggings, tracks etc.) of resident
fauna were noted. Such indicators included:

= Distinctive scats left by mammals;

= Scratch marks made by various types of arboreal animals;

= Nests made by various guilds of birds;

= Feeding scars on Eucalyptus trees made by Gliders;

=  Whitewash, regurgitation pellets and prey remains from Owils;
= Aural recognition of bird and frog calls;

= Skeletal material of vertebrate fauna; and

= Searches for indirect evidence of fauna (such as scats, nests, burrows, hollows, tracks, and
diggings).

54.2 Limitations

Limitations associated with this assessment report are presented herewith. The limitations have been
taken into account specifically in relation to threatened species assessments, results and conclusions.

In these instances, a precautionary approach has been adopted; whereby ‘assumed presence’ of
known and expected threatened species, populations and ecological communities has been made
where relevant and scientifically justified to ensure a holistic assessment.

Seasonality & Conditions

The flowering and fruiting plant species that attract some nomadic or migratory threatened species,
often fruit or flower in cycles spanning a number of years. Furthermore, these resources might only be
accessed in some areas during years when resources more accessible to threatened species fail. As a
consequence, threatened species may be absent from some areas where potential habitat exists for
extended periods and this might be the case for nomadic and opportunistic species.

Data Availability & Accuracy

The collated threatened flora and fauna species records provided by NSW Bionet are known to vary in
accuracy and reliability. This is usually due to the reliability of information provided to the National
Parks and Wildlife Service (NPWS) for collation and/or the need to protect specific threatened species
locations. During the review of threatened species records sourced from OEH Atlas of NSW Wildlife,
consideration has been given to the date and accuracy of each threatened species record in addition
to an assessment of habitat suitability within the study area.

Similarly, EPBC Protected Matters Searches provide a list of threatened species and communities that
have been recorded within 10 km of the study area, or which have suitable habitat within the wider
area, and are subject to the same inherent inaccuracy issues as the State derived databases.

In order to address these limitations in respect to data accuracy, threatened species records have only
been used to provide a guide to the types of species that occur within the locality of the study area.
Consequently, BAM assessment and the results of surveys conducted within the study area and
surrounds have been used to assess the likelihood of occurrence of threatened species, populations
and ecological communities to occur therein.

AUGUST 2018 55



BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

Figure 8 Fauna Survey Location

AUGUST 2018

56



BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

55 Fauna Survey Results
55.1 Weather Conditions

Field surveys were undertaken by MJD Environmental between the 20t June 2018 and 20t July 2018.
The prevailing weather conditions during the survey are presented in a Table 7 below.

Table 7 Prevailing Weather Conditions

20 Jun 2018 9.8 18.5 24.8 W 11 to SSE 15 0656-1655
21 Jun 2018 10.5 16.3 0.4 WNW 11to N 2 0656-1655
22 Jun 2018 7.5 15.4 0.2 WNW 11 to WNW 4 0656-1655
26 Jun 2018 13 18.2 0.0 WNW 15to E 9 0657-1656
27 Jun 2018 41 17.8 0.2 SW7toE 20 0657-1656
03 Jul 2018 6.9 17.0 0 WNW 11 to NNE 9 0657-1659
04 Jul 2018 6.1 20.0 0.2 E 6to ENE 6 0657-1659
05 Jul 2018 8.8 23.4 0.2 WNW 9 to NNE 11 0657-1700
18 Jul 2018 9.3 22.0 0.0 WNW 13 to WNW 24 0653-1707
20 Jul 2018 0.3 21.4 0.0 WSW 17 to W 30 0652-1708

Sources: _http://www.bom.gov.au/climate/dwo/201806/html/IDCIDW2079.201806.shtml
http://www.bom.gov.au/climate/dwo/IDCIDW2079.latest.shtml http://www.ga.gov.au/bin/geodesy/run/sunrisenset

Results presented below are from RPS (2017) with incidental observations from MJD Environmental
2018.

Mammals

Survey results for threatened terrestrial and arboreal mammals only detected common species.
Species observed included Brown Antechinus (Antechinus stuartii) and Black Rat (Rattus rattus).
Common Brushtail Possum (Trichosurus vulpecula) Red-necked Wallaby (Macropus rufogriseus) and
Red Fox (Vulpes vulpes). Grey-headed Flying Fox was also observed flying over and foraging on
blossom by RPS (2013) during surveys undertaken for the Planning Proposal.

Avifauna

RPS Group observed a total of 59 native bird species in the study area through systematic and
opportunistic surveys. Frequently recorded species during diurnal bird censuses primarily consisted
of common woodland species such as the Willie Wagtail (Rhipidura leucophrys), Australian Magpie
(Cracticus tibicen), Laughing Kookaburra (Dacelo novaeguineae) and Black-faced Cuckoo-shrike
(Coracina novaehollandiae). One nocturnal bird, namely the Australian Owlet Nightjar (Aegotheles
cristatus) was heard and observed on one occasion during spotlighting.

One threatened bird species was observed during the RPS survey effort and again during MJD
environmental flora surveys. The Grey-crowned Babbler (Pomatostomus temporalis temporalis) was
observed foraging throughout the vegetation on site primarily in the northern vegetated areas. Nest
where also observed in this area.

No threatened Owl species were heard responding to call backs played during the survey effort.

Swift Parrot and Regent Honeyeater

Targeted surveys for nectar dependant species were performed during the Spotted Gum (Corymbia
maculata) flowering period (May to October 2017) to specifically target the Regent Honeyeater and
Swift Parrot. Conditions suitable for performing targeted surveys for the Regent Honeyeater were
examined on 10 separate days in this period. Conditions observed during the targeted surveys were
typified by spot flowering by Spotted Gum.
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Regent Honeyeater and Swift Parrot surveys performed throughout the study area failed to detect
any occurrence of these species. In the same period, Regent Honeyeater and Swift Parrot
observations within the locality and region, as represented in the ‘recent sightings’ log of ‘Birdline
New South Wales’ (http://www.eremaea.com/BirdlineArchive.aspx?Birdline=2&From=20170415&T0=20171020), are
summarised in Table 8. This summary provides an indication of Regent Honeyeater and Swift Parrot
activity during the survey period.

Table 8 Regent Honeyeater and Swift Parrot observations in the Hunter Region (May to
October 2017)

8 May 2017 Hunter Economic Zone. Regent Honeyeater and Swift Parrot feeding on Spotted
Gum.

9 May 2017 Werakata National Park (Kitchener). Swift Parrots observed and no Regent
Honeyeaters.

16 May 2017 Werakata SCA (Pelton). Swift Parrot feeding on Spotted Gum.

24 May 2017 Quorrobolong. Regent Honeyeater feeding on Spotted Gum.

25 May 2017 Ellalong. Swift Parrots observed and no Regent Honeyeaters.

26 May 2017 Werakata SCA (Pelton). Swift Parrots observed and no Regent Honeyeaters.

30 May 2017 Singleton Military Area. Swift Parrots observed.

13 June 2017 Quorrobolong. Regent Honeyeater feeding on Spotted Gum.

28 June 2017 Hunter Economic Zone. Swift Parrot feeding on Spotted Gum.

29 July 2017 Hunter Economic Zone. Swift Parrot feeding on Grey Gum.

1 August 2017 Quorrobolong and Paxton. Regent Honeyeater and Swift Parrot feeding on Spotted
Gum.

3 August 2017 Quorrobolong and Paxton. Regent Honeyeater feeding on Spotted Gum.

24 September 2017 Capertee Valley. Regent Honeyeater feeding on Yellow Box.

28 September 2017 Capertee Cottage. Regent Honeyeater feeding on mistletoe in River Sheoak.

4 October 2017 Glen Alice, Capertee Valley. Regent Honeyeater feeding on Mugga Ironbark and
Yellow Box.

The location of recent Regent Honeyeater and Swift Parrot sightings in the lower Hunter, as outlined
in Table 8, are consistent with the modelled area of high value habitat within this region (i.e. the
Quorrobolong — Paxton — Kitchener — Kurri Kurri area) (Birdlife Australia 2013). The same habitat
modelling indicates the Black Hill area as being located within an area of low to moderate value for
the Regent Honeyeater and Swift Parrot.

Herpetofauna

Four reptiles and two amphibians were detected within the study area. All species observed were
common species that included: Lace Monitor (Varanus varius), Eastern Waterskink (Eulamprus
quoyii), Bearded Dragon (Pogona barbata), Eastern Water Dragon (Intellagama lesueurii), Dwarf
Green Tree Frog (Litoria fallax) and Rocket Frog (Litoria nasuta)

Microchiropterans Bats

A total of eight microbat species were detected via the use of Anabat echo-location call recorders
while a further two species were caught using harp traps. Of these species, four are listed as
Vulnerable under the BC Act. These include Little Bentwing Bat (Miniopterus australis), Eastern
Bentwing Bat (Miniopterus schreibersii oceanensis), East-coast Freetail Bat (Mormopterus
norfolkensis) and Yellow-bellied Sheathtail bat (Saccolaimus flaviventris).
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6 Potential Prescribed Biodiversity Impacts on
Threatened Species

Occurrences of karst, caves, crevices and cliffs

There are no occurrences of karst, caves, crevices or cliffs within the Study Area.
Occurrences of rock

There were no observed occurrences of rock outcrops within the subject site.

There are minor areas of surface rock present within the subject site adjacent to the northern
boundary and adjacent to the southern boundary. These areas are minor and provided little habitat
opportunity for threatened species predicted to occur on site.

Occurrences of human made structures and non-native vegetation
Human-made Structures

There are three human-made structures that are present within the development site, which will
require removal during the construction phase of the project.

Structures that are present include:

= An old laboratory in the south western corner of the site, part of this is located in the land
outside of the development foot print nevertheless this structure will be removed in it's
entirety;

= An old farm shed located adjacent to the southern boundary of the development footprint; and

= Adisused house located in the north west section of the development area.
Non-native vegetation

The subject site does contain non-native vegetation in the form of exotic pasture, and the occasional
exatic tree, non-indigenous planting works carried out as part of landscaping works around dwellings
etc.

Identify hydrological processes that sustain and interact with the rivers, streams and
wetlands in the locality

The hydrology of subject site is typified by a single ephemeral first order stream running in a south to
north direction in the western section of the site. The larger study area in which the site is located,
includes additional ephemeral first order streams and a second order stream situated in the
vegetation to be retained in the north, a third order stream runs parallel to the southern boundary
within vegetation to be retained. All watercourses are part of the Hunter River catchment area.
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7 Matters of National Environmental Significance

An EPBC Act Protected Matters Search (accessed 19-07-2018) was undertaken to generate a list
of those Matters of National Environmental Significance (MNES) from within 10 km of the Site. An
assessment of those MNES relevant to biodiversity has been undertaken in accordance within
EPBC Act Policy Statement 1.1 Significant Impact Guidelines Matters of National Environmental
Significance (DoE, 2013). The Matters of National Environmental Significance protected under
national environment law include:

= Listed threatened species and communities;

= Listed migratory species;

= Ramsar wetlands of international importance;

= Commonwealth marine environment;

=  World heritage properties;

= National heritage places;

» The Great Barrier Reef Marine Park;

* Nuclear actions; and

= A water resource, in relation to coal seam gas development and large coal mining
development.

Listed Threatened Species and Communities:

A total of 73 threatened species and 5 threatened ecological communities listed under the EPBC Act
have been recorded on the protected matters search. A likelihood of occurrence assessment for
these MNES has been completed in Appendix C.

Threatened Species

Fifteen threatened birds, eight mammals, one reptile, five frogs, and twenty-one plants were
recorded on the protected matters search. Of these, 5 species were considered to have the potential
to utilise the habitats within the development site:

= Cynanchum elegans (W hite-flowered Wax Plant)

= Eucalyptus glaucina (Slaty Red Gum)

= Grevillea parviflora subsp. parviflora (Small-flower Grevillea)
» Rutidosis heterogama (Heath Wrinklewort)

= Tetratheca juncea (Black-eyed Susan)

Formal targeted surveys carried out as part of the BAM methodology, did not record any of the
above species, and no habitat on the study area is critical to their survival.

This assessment concluded that the proposal is unlikely to impact the listed threatened species.

No Threatened Ecological Communities listed under the EPBC Act have been recorded within the
study area.

Listed Migratory Species:

The protected matters search nominated 30 migratory species or species habitat that may occur with
the 10km site buffer search area. No listed migratory species were observed on site. The
assessment contained in Appendix C concluded that, no habitat on the study area is critical to their
survival. Therefore, it is unlikely that the proposal over the study area will impact migratory species.
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Wetlands of International Significance (declared Ramsar wetlands):

The site is not a wetland of international significance or declared Ramsar wetland. The protected
matters search nominates the following wetland of international importance:

= Pambalong Wetland

The Pambalong Wetland is approximately 3 km from the study area. The wetland forms part of the
Hexham Swamp and is an integral part of a chain of wetland reserves that includes the internationally
significant Ramsar-listed Hunter Estuary Wetlands. Several threatened bird species visit the reserve,
including the black-necked stork, magpie goose, freckled duck, painted snipe and comb-crested

jacana. Migratory wader species listed under international treaties have also been recorded on the
reserve (NSW NPWS 2006).

= Hunter Estuary Wetlands

The Hunter Estuary Wetland Ramsar site is approximately 13 km from the study area. The wetlands
supports 112 species of waterbirds and 45 species of migratory birds listed under international
agreements, including the white-bellied sea-eagle (Haliaeetus leucogaster), and the green and
golden bell frog (Litoria aurea) listed as vulnerable under the EPBC Act. The Hunter Estuary
wetlands also provide refuge for waterbirds such as ducks and herons during periods of inland
drought. The wetland supports 1% of the population of the eastern curlew (Numenius
madagascariensis) and the red-necked avocet (Recurvirostra novaehollandiae).
Commonwealth Marine Areas:

The site is not part of a Commonwealth Marine Area and is not in close proximity to any such area.
World Heritage Properties:

The site is not a World Heritage area and is not in close proximity to any such area.

National Heritage Places:

The site is not a National Heritage area and is not in close proximity to any such area.

Great Barrier Reef Marine Parks:

The site is not part of or within close proximity to any Great Barrier Reef Marine Park.

Nuclear Actions:

The proposal over the site is not and does not form part of a Nuclear action.

Water Resources in relation to Coal Mining and CSG:

The proposal over the site is related to residential development and as such is not or does not form
part of a coal mining and/or CSG proposal.

Summary - In summary, the proposed action is unlikely to have an impact to MNES based on the

assessment criteria set out in relevant Commonwealth policies and advices as at the time of this
assessment. Notwithstanding a referral will be made for the proposal under the EPBC Act.

8 SEPP 44 -Koala Habitat Protection

Assessment of potential koala habitat under SEPP 44 requires the following steps be undertaken:

(a) Identification of ‘potential Koala habitat’ within the site area to be impacted; if the total tree
cover contains 15% or more of the Koala food tree species listed in Schedule 2 of SEPP 44
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(b)

(c)

(d)

then it is deemed to be ‘potential Koala habitat’. Identification of ‘potential Koala habitat
requires the determination of the presence of ‘core Koala habitat’;

Identification of ‘core Koala habitat’ within the area to be impacted. ‘Core Koala habitat’ is
defined as an area of land with a resident population of Koalas, evidenced by attributes such
as breeding females (females with young), recent sightings and historical records of a Koala
population;

Identification of ‘core Koala habitat’ will require that a plan of management must accompany
the application;

If the rezoning of lands, other than to environmental protection, involves potential or core
Koala habitat then the Director of planning may require a local environmental study be
carried out.

Two tree species listed in Schedule 2 of the SEPP as a ‘Koala Feed Tree Species’ occurs on the site,
being Eucalyptus punctata (Grey Gum) and Eucalyptus tereticornis (Forest Red Gum).

At no point where Koala feed trees persist on site do they represent 15% or more of the total tree
cover. Additionally, investigations did not detect Koalas or signs of Koalas within the study area.
Therefore, the vegetation on the site does not constitute Potential or Core Koala Habitat.
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STAGE 2 - IMPACT ASSESSMENT

10  Avoid and Minimise Impacts

10.1 Biodiversity Values
Site Selection

The subject site was part of a planning proposal that received gateway on 11t December 2012 and a
Draft LEP was received on 12t December 2016 with gazettal occurring on the 13" April 2017. The
planning proposal assessed a land zoning change from RU2 Rural Landscape to IN1 General
Industrial and E2 Environmental Conservation. This planning proposal sought to provide opportunity
to develop the previously disturbed study area environs for an industrial development whilst
conserving higher value native vegetation via appropriate environmental zoning.

The approved rezoning resulted in the study area being zoned and divided into:
= IN2 Light Industrial (175.6ha)
= E2 Environmental conservation (40.9ha)
= E4 Environmental Living. (81.39ha)

The flora and fauna assessment that informed the rezoning application (RPS 2013) provided an
assessment of biodiversity values within the study area. This included an understanding of the
locations of significant vegetation that were rezoned for conservation in perpetuity (E2 & E4).

The retained vegetation zoned E2 in the north of the site, includes Lower Hunter Spotted Gum
Ironbark Forest (EEC) and Tall Alluvial Moist Forest that is regarded as riparian vegetation along
Weakleys Flats Creek. This patch of vegetation and associated creek lines will provide a northern
corridor for fauna movement, although John Renshaw Drive presents a hostile connection for many
terrestrial and arboreal mammals continuing north. The retained vegetation in the south of the study
area has been rezoned E4 and will result in further retention of Lower Hunter Spotted Gum Ironbark
Forest (EEC) and Tall Alluvial Moist Forest. In addition, it will provide a corridor for fauna movement
that links to vegetation in the northern areas of the Sugarloaf range.

Notably, the land to the east has been approved for a large employment lands development as part
of the Coal & Allied Lower Hunter Lands — Black Hill site project (Major Project ref: MP10_0093).
When developed, connectivity to the east of site will be severed. The neighbouring concept approval
seeks to maintain a central north to south connection via a retained riparian zone. Continued east to
west connectivity shall occur south of site within the Study Area to the neighbouring concept approval
site.

The subject site for development was selected due to the largely cleared or highly degraded lands as
a result of past and present land use. All vegetation is to be removed within the subject site with the
exception of the south to north reach of an ephemeral riparian corridor situated in the north-west of
the site. The alignment will be subject to realigned in areas and rehabilitation as part of the staged
development works. (Note: for the purposes of impact assessment, this vegetation has been
considered as lost, thus adding to the overall biodiversity liability, notwithstanding that areas of the
riparian corridor that are not realigned will be retained).

The current layout of the industrial area has been developed in response to the rezoning of the study
area and no further avoidance and mitigation measures have been considered, as the approval
granted at the time of rezoning considered the conservation outcomes for the site and the proposed
land usage to be sufficient to allow for the rezoning to be approved.

Refer to Figure 9 showing the Development Footprint.
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Figure 9 Development Footprint
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10.2 Prescribed Biodiversity Impacts

The avoidance and minimising impacts on prescribed biodiversity impacts is a critical component of
the BAM, as many of these biodiversity values are difficult to quantify, replace or offset.

The BC regulation (clause 6.1) identified actions that are prescribed as impacts to be assessed under
the biodiversity offset scheme. Where these items occur, they have been addressed below.

Impacts of development on the connectivity of different areas of habitat of threatened species
that facilitates the movement of those species across their range.

The development of the Industrial zoned parcel of land was designed to avoid impacts to larger
higher quality patches of vegetation in the north and south of the subject lands during the planning
proposal assessment process. The retention of these two parcels within the wider lands will provide
connectivity across the landscape by facilitating movement for primarily highly mobile threatened
species. Currently both provide connection in an east-west direction and the southern parcel will
continue to facilitate movement to adjacent vegetation that connects to the northern areas of the
Sugarloaf Range.

Impacts of development on water quality, water bodies and hydrological process that sustain
threatened species and threatened ecological communities.

During the rezoning assessment consideration was given to all water courses and the associated
riparian corridors known to occur on the site, and an importance placed on the retention of these
areas as part of the environmental conservation outcomes of the proposed rezoning. The gazetted
LEP amendment has resulted in E2 lands to the north conserving the 2" order water course -
Weakleys Flats Creek and two ephemeral 1t order streams. In addition, the south to north reach of
an ephemeral riparian corridor situated in the north-west of the site will be partially retained as part of
the development with rehabilitation and re-alignment works to be carried out.

The southern E4 land that is part of the wider study area has additional watercourses retained that
include a third order stream and associated riparian forest.
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11 Unavoidable Impacts

The following section outlines potential direct and indirect impacts on biodiversity values and
prescribed impacts associated with the proposal.

11.1  Direct Impacts

The construction and operation of the Black Hill Industrial Estate will result in the following direct
impacts:

Removal of Native Vegetation

A total of 78.05ha of native vegetation will be removed as part of the proposal. The following table
provides a breakdown of area to be cleared by vegetation zone and the current and future vegetation
integrity score (V.I).

Note: All vegetation is to be removed within the subject site with the exception of the south to north
reach of an ephemeral riparian corridor situated in the north-west of the site. The alignment will be
subject to realigned in areas and rehabilitation as part of the staged development works. (Note: for
the purposes of impact assessment, this vegetation has been considered as lost, thus adding to the
overall biodiversity liability, notwithstanding that areas of the riparian corridor that are not realigned
will be retained).

Table 8 Direct Impacts on Native Vegetation

1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

vz1 1592_High Commensurate with Lower Hunter 20.68 65.5 0
Spotted Gum Ironbark Forest of the
Sydney Bioregion EEC.

VZ2 1592 Moderate | Commensurate with Lower Hunter 29.06 49.7 0
Spotted Gum Ironbark Forest of the
Sydney Bioregion EEC.

VZ3 1592_Low No 2.64 14.9 0
Grassland
Vz4 1592_Low Commensurate with Lower Hunter 23.47 44.1 0

Spotted Gum Ironbark Forest of the
Sydney Bioregion EEC.

VZ5 1592 Low No 1.42 12.4 0
Scattered
Trees

1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open forest of the central

and lower Hunter Valley

VZ6 1584 _High No 0.78 73.6 0
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Candidate Species Credit Species and SAll

As part of the biodiversity assessment, it has been determined the proposal will:

= notimpact any threatened species or ecological communities listed as a candidate Serious
and Irreversible Impact entity in accordance with Guidance to assist a decision-maker to
determine a serious and irreversible impact (OEH 2017b); and

will not impact candidate Species Credit Species as no observations of these species where
recorded during formal surveys within the subject land.

11.2 Indirect Impacts

The construction and operation of the Black Hill Industrial Estate may result in the following indirect
impacts described in Table 9.
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Table 9 Potential Indirect Impacts

Frequency/duration = Duration Threatened species or TEC likely to = Consequence of the impact on

be affected bioregional persistence of the
threatened species, TEC and/or habitat

Inadvertent impacts on Limited Unlikely — Durin = Lower Hunter Spotted Gum = Minor risk of disturbance of genetic
. np y- 9 Ironbark Forest (EEC) exchange between flora species
adjacent habitat or construction stage construction
vegetation of each = Hollow bearing trees used by = Minor risk of disturbance to retained
stage of threatened species such as Forest vegetation
development Owls, birds and arboreal mammals . . .
(potential to occur) " Mmpr risk of loss/disturbance to_fauna
habitat (hollows, nests, ground timber,
=  Grey Crowned Babbler (known to foraging habitat)
oceur) = Minor risk of injury or mortality of
fauna during clearing adjacent
development site
Reduced viability of Limited Unlikely — Operational " Lower Hunter Spotted Gum The adjacent vegetation to the
. : . Ironbark Forest (EEC) )
adjacent habitat due to construction stage stage development site has already been
edge effects =  Grey crown Babbler (known to impacted by weed incursion due to

occur) historic clearing and current land
management practices. The likelihood
of the vegetation reducing in viability
will be minor at best, due to impacts
currently associated with edge effect
such as weeds, these will include:

= Minor disturbance to native flora and
fauna habitat along the boundary of
retained vegetation and development
site;

»= Increase degradation to the edge of
the known EEC.
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Increased edge effect may have a
minor impact on accessibility to native
vegetation for Grey Crown Babbler

Forest Owls (foraging)

Alter fauna behaviour (breeding,

Reduced viability of Immediate On-going On-going . )
i ) . . roosting and movement) in the
adjacent habitat due to surrounds during Arboreal mammals (foraging) : . :
d . ) . immediate locality
noise, dust or light spill construction Grev-crowned Babbler
and y Dust cover may impact function of
operational All potential threatened avifauna flora species in adjacent vegetation
stages Lh;;igfy forage in the adjacent Increased light in the locality
impacting on nocturnal fauna
movements.
. . . Lower Hunter Spotted Gum Mortality and degradation of adjacent
Transport of weeds and Immediate On-going During . Ironbark Forest (EEC) vegetation from disease
pathogens from the site surrounds construction
to adjacent vegetation particularly Grey Crowned Babbler Minor increase in weed presences,
adjacent to that will restrict native flora
the boundary establishment and colonisation and
native fauna movements;
Minor risk of establishment of high
threat weed that would degrade EEC
Loss of fauna habitat
. . . . Lower Hunter Spotted Gum Minor impact on EEC during
lsr;;:sgtsigg r:(k gfsure and IST?;SA?E IsrzglaeISevelopment g:tgnsetrourclzltmn Ironbark Forest (EEC) construction by exposing edges of
loss of shz,ade%r shelter ’ ’ g Grey Crowned Babbler vegetation that where not accustom to
y loss of shade or direct environmental
factors (increased wind, sunlight)
. . . Grey Crown Babbler Temporary loss of breeding habitat
Loss of breeding habitat | unknown Infrequent cD(;Jrzlsrl?uction such as hollows and nests
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Extent

Frequency/duration = Duration

Threatened species or TEC likely to
be affected

Consequence of the impact on
bioregional persistence of the
threatened species, TEC and/or habitat

Any threatened entity that may
utilise hollows that board the
development
Increase in pest animal Unknown Infrequent Durin Lower Hunter Spotted Gum Minor increase in mortality of
populationsp q const?uction Ironbark Forest threatened fauna species due to pest
and Grey Crowned Babbler animal presences.
operation . Minor increase in EEC degradation
ﬁ)"r;hree:ﬁetﬂgis%izﬁfégaggggn associated with pest animals foraging
9 ) 9 on native flora species, ground
disturbance and
Moderate risk of increasing weed
presences within the EEC by acting as
a vector of weed species.
Risk of pest animal population
excluding threatened fauna due to
favourable modification of vegetation
(clearing)
. . . Lower Hunter Spotted Gum Moderate increase in rubbish dump
Rubbish Dumping Unknown Unknown gﬁgstructlon Ironbark Forest (EEC) into EEC due the industrial estate
Operational being public roads allowing 24hr
P access.
Erosion and sediment Unknown Infrequent pendin Construction Lower Hunter Spotted Gum Erosion and sedimentation impacts on
impacts to adiacent miti ?ﬂion rzeasur?as and Ironbark Forest (EEC) EEC and riparian areas due to failed
pacts | 9 . mitigation measures
vegetation Operational
Exposure of known soil Unknown Infrequent Durin Lower Hunter Spotted Gum Risk of contamination exposure
cor?tamination from q const?uction Ironbark Forest EEC impacting health of EEC reducing
extent and quality;
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Extent Frequency/duration = Duration Threatened species or TEC likelyto = Consequence of the impact on

be affected bioregional persistence of the
threatened species, TEC and/or habitat

development site into
adjacent lands
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11.3 Prescribed Biodiversity Impacts

The construction and operation of the Black Hill Industrial Estate may result in the following
prescribed biodiversity impacts described below:

Assessment of the impacts of development on the habitat of threatened species or
ecological communities associated with human made structures

The proposed development will result in the removal of three human made structures during the
construction phase of the development. Each structure will be removed as part of the development
of the associated stage the structure is located.

The human-made structures include: an abandoned laboratory in the south-west corner, a farm shed
adjacent to the southern boundary and a house towards the north-west boundary. All structures are
derelict and may provide habitat for roosting cave dwelling bats in the locality.

There are two listed threatened cave dwelling bats known to occur within the subject land, they are
the Little Bentwing Bat (Miniopterus australis) and Eastern Bentwing Bat (Miniopterus schreibersii
oceanensis). These two species are both known to roost in man-made structures such as those
observed on the site.

These species have breeding requirements that include their maternity colonies requiring specific
temperature and humidity. Such is this specific requirement, there are only 5 nursery sites/maternity
colonies known in Australia for the Eastern Bent-wing Bat (OEH 2018c).

The survey records for the subject land did not indicate either of the cave dwelling bats utilise the site
and human-made structures as maternity colonies, therefore records of this species in the locality are
most probably in relation to foraging and roosting in the nearby area.

All impacts associated with the development on these structures will be limited to the immediate
removal at the time of construction. Appropriate mitigation measures will be in place to ensure any
utilisation of the structures prior to removal has been assessed and appropriate pre-clearance works
are undertaken. It is unlikely the proposal will have a significant impact on breeding and roosting
habitat for these species in the locality.

Assessment of the impacts of development on the connectivity of different areas of
habitat of threatened species that facilitates the movement of those species across
their range

The construction and operation of the Black Hill Industrial Development will result in the removal of
78ha of native vegetation which will reduce connectivity between areas of habitat surrounding the
subject land.

The site in its current form is connected to surrounding vegetation by limited or hostile connectivity
primarily to the north and east. The hostile connection in the north is John Renshaw Drive which runs
parallel to the northern boundary. The eastern boundary has a restrict connection due to the high
voltage power line that runs in a north-south direction, this connection to the east is present but is
restricted to low growing native and exotic vegetation for a width of approximately 50m. Furthermore,
vegetation east of the powerline is the location of an approved sub-division that will result in the loss
of all vegetation through to the M1 motorway, severing full eastern connectivity adjacent to subject
site.

To the south connectivity is via retained vegetation within land zoned E4 that was sub-divided from
the subject land during the rezoning process for the wider study area. To the west is a large
contiguous patch of vegetation that provides connection from the subject site to northern areas of the
Sugarloaf Range.

The hostile connection to the north and further east of the site (the M1 motorway), currently restrict
connectivity and movement to different areas of habitat to highly mobile threatened species.
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During the survey effort carried out within the Subject site, only the Grey Crowned Babbler was
recorded: This species was recorded during RPS surveys and incidental observation by MJD
Environmental. There was a notable lack of threatened species observed within subject site
particularly highly mobile threatened species, that would often utilise vegetation as foraging habitat at
the very least.

It is recognised that the site vegetation would support highly mobile species moving across the
landscape in particularly fauna species that would use the site for foraging on winter blossom species
such the dominant Corymbia maculata (Spotted Gum). Fauna that potentially would use the site in
times of high blossom include threatened species such as the Regent Honeyeater, Swift Parrot, and
the Grey-headed Flying-fox. In addition, a number of other predicted threatened species would
potentially use this site as a stepping stone across the landscape for forage and roosting purposes.
These species would include but not limited to large Forest Owls, woodland birds and
Microchiropteran bats.

The development of the industrial estate will be a staged process thus reducing impacts upfront by
staggering vegetation removal, provide fauna opportunity to progressively alter movement patterns
across the landscape.

The rezoning of lands to the north and south of the subject site will continue to provide corridors that
will facilitate movement for highly mobile threatened species across the wider study area during
construction and operation of the industrial estate. Thus, it is unlikely the proposal will have a
significant impact on connectivity of areas of habitat for highly mobile threatened species in the
locality.

Assessment of the impacts of the development on movement of threatened species
that maintain their life cycle

The proposed development will result in the removal of 78ha of native vegetation that may be relied
upon by threatened species to maintain their life cycle. Any threatened species that where assessed
to potentially use the site due to habitat suitability (primarily foraging) are generally highly mobile
species, that will can utilise connectivity in the locality through retained vegetation to the north and
south of the subject site. Thus, it is unlikely the proposal will have a significant impact on movement
of highly mobile threatened species that maintain their life cycle in the locality.

Assessment of the impacts of development on water quality, water bodies and
hydrological processes that sustain threatened species and threatened ecological
communities

The proposed development of the subject land will result in the part-removal of an ephemeral first
order stream and the realignment and rehabilitation of the northern portion of the stream. The
removal and modification works proposed are not expected to substantially alter hydrological
processes on threatened species or threatened ecological communities that may utilise the stream
within or outside of the subject land.

Any works proposed adjacent to or within the stream will be carried in a manner that will limit any
pollutants or sediments from entering the catchment by implementing sediment and erosion control
protocols, that will be developed as part of an approved Construction and Environmental
Management Plan (CEMP). Therefore it is unlikely the proposal will have a significant impact on
water quality, water bodies and hydrological processes that sustain threatened species and
threatened ecological communities.

Assessment of the impacts of vehicle strikes on threatened species of animals or on
animals that part of a TEC

The proposed development will increase vehicle movements within the subject land, due to the
proposed usage as an industrial development hub. The western entrance road to the site passes
through the retained vegetation corridor in the north. The entrance will become a high use area, and
due to the operational hours extending into the evening, this road could potentially increase vehicle
strike for threatened diurnal and nocturnal fauna that may use the corridor as a place to forage and
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roost during movements through the locality. The complete removal of vegetation within the
industrial estate will limit any potential for vehicle strikes, as there will be no vegetation to facilitate
movement coupled with the estate being illuminated by street and building lights during evening.

The site is adjacent to high traffic artillery roads such as John Renshaw Dr and the begin of the M1
Motorway, therefore the construction and operation of the industrial estate will not substantially
increase the risk of vehicle strike on threatened species. Coupled with the implementation of
mitigation measures that may reduce the chance of vehicle strike appropriate speed limits, it is
unlikely the proposal will have a significant impact on highly mobile threatened species in the locality.
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12  Mitigation and Managing Impacts

The following section outlines general mitigation measures required to manage impacts associated
with the construction and operation of the Black Hill Industrial Estate. All mitigation measures
propose to manage impacts that include techniques, timing, frequency and responsibility for
implementing each measure.

Table 10 Mitigation Measures

Direct Impacts
Vegetation Clearing (Staged)

. Project
Vegetation removal works are ecologist in Works plan indicates Cease site
to occur outside core consuglltation tree clel?arin areas Spring to works, revert to
breeding periods for species with project during o tirﬁal months Summer KPI ’
known to use habitat on site proj 90p
manager
Tree pre-clearance
survey completed .
; Prior to .
. maximum one week Cease site
Pre-clearance survey of tree Project ; commencement
) prior to removal works, revert to
to be removed Ecologist . of works for each
No breeding fauna sta KPI
. ge
observed at time of
clearing
. All habitat trees flagged Prior to Cease site
. Project - commencement
Mark habitat trees . and determine fauna works, revert to
Ecologist S of woks for each
presences (utilisation) KPI
stage
Under scrubbing of vegetation .
and removal of non-habitat E(r:(())JI(e)Ctist in E)EOMU,Z;Z gigﬁxelof);nd Prior to
trees to occur in a sequence 9 gp commencement

to allow for resident fauna to
move to adjacent areas of

habitat

Habitat Tree Removal

Clear hollow-bearing and

habitat trees remaining on

Site

Felled trees left in situ before
stockpiling to allow for any

fauna to move on

Felling supervised by
Ecologist

consultation
with project
manager

Contractors

Contractors

Project
Ecologist

for each stage, that
includes fauna
management

Trees soft-felled or
similar method used

Trees left overnight
after felling, stockpiled
within clearing
boundary

Tree hollows checked
for fauna

Fauna welfare
managed in accordance
with ethic licencing

of works for each
stage

During clearing
works

After felling of
hollow-bearing
and habitat trees,
prior to
stockpiling

During clearing
works

Cease site works
and refer to KPI
and timing of
activities

Cease site works
and refer to KPI
and timing of
activities

Cease site works
and refer to KPI
and timing of
activities

Indirect Impacts
Retained Vegetation

Establish Tree Protection

Zones (TPZ) around retained
habitat trees on the boundary

of the development area

Contractor in

consultation
with project
ecologist

TPZ is to 12xDBH in
accordance with
Australian Standards
AS4970-2009

No go zone signs

Prior to
construction

Cease site works
and refer to KPI
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Limit inadvertent impacts on
retained vegetation in E2 and

E4 lands

Contractor in
consultation
with project
ecologist

Weeds, disease and edge effects

Develop a weed management

protocol to be included in

Construction Environment
Management Plan (CEMP)
for constructions period to
limit degradation of interface
of development and retained

vegetation

Equipment and vehicles

entering Site are cleaned of
foreign soil and seed prior to

entering the site

Noise and light Impacts

Limit construction works to

daylight hours to reduce

impacts from light and noise

All machinery is correctly

maintained and operator as

per operation manual

Dust Impacts

Vehicles/machinery to

observe 20km/h speed limit

on Site

Usage of water carters in dry

periods to limit dust
movement.

Pest animal

Develop a Pest animal
protocol to control any
increases in pest animal

population that may impact

retained vegetation

Ecologist

Contractors

Construction
contractor

Construction
contractor

Contractors

Construction
contractor

Pest Animal
contractor

Fencing to include high
vis bunting and star
pickets

Establish temporary
fencing along interface
of retained vegetation
and development that
will restrict impacts on
retained vegetation

Approved CEMP (Inc.
weed management
protocols) prior to
construction of each
stage

Best practice hygiene
protocols followed, No
visible foreign material,
certification available
upon request

No construction works
to occur from dusk till
dawn.

No excessive noise of
machinery due to poor
maintenance or faulty
parts

No excessive dust

No excessive dust is to
cover retained adjacent
vegetation

Protocol approved as
part of CEMP approval

Fence to be
installed prior to
construction of
each stage

Prior to
construction of
each stage
adjacent to
retained
vegetation

Prior to
machinery
arriving on Site

During
construction
works

During
construction
works

For the duration
of Site works

During
construction

During
construction and
operation

Cease site works
and refer to KPI

Increases in
weed presences,
will require
amendments to
weed
management
protocols

Non-compliance
due to foreign
material present,
Refer to KPI

Cease site works
and refer to KPI

Cease site works
and refer to KPI

Reassess KPI
and control
measures if
excessive dust
continues

Reassess KPI
and control
measures if
excessive dust
continues

Prescribed Biodiversity Impacts

Erosion and sediment
controls enacted in

accordance with construction
environment management
plan (CEMP) to limit impacts

on retained vegetation or
riparian zones

Construction
Contractor

CEMP followed &
modified as needed

Prior to
commencement
of works, for
duration of Site
works

Cease site
works, Refer to
KPI
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Mitigation Measures Responsibility KPI Timing Cczét;:i%trzve

Pre-clearance of all human-
Pre-clearance

made structures for fauna Project Pre-clearance undertaken da Cease site
species in particularly ecojlo ist completed, and no fior to removayl works, Refer to
Threatened Microchiropteran 9 fauna observed P KPI
of each structure

bats.
Establish Speed limits during . - .
construction and operation of Project qu speed I|r_n|ts setto Prior to _

Manager minimise vehicle strikes | construction

the proposed development

Development of a vegetation
management plan to limit
impacts to water course
proposed to be retained in the
development site (assessed Project Prior to Cease site

as lost), this is to include ecojlogist Approved VMP construction works, Refer to
vegetation impacts, water KPI

quality and rehabilitation
schedule associated with the
realignment and improvement
works.
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13 Offset Requirements for Unavoidable Impacts

A summary of offset liabilities for the development of the Black Hill Industrial Estate on native
vegetation are provided below:

An offset is required for all impacts of development on PCTs that are associated with:

= avegetation zone that has a vegetation integrity score 215 where the PCT is representative of
an endangered or critically endangered ecological community, or

= avegetation zone that has a vegetation integrity score of 217 where the PCT is associated
with threatened species habitat (as represented by ecosystem credits), or is representative of
a vulnerable ecological community, or

= avegetation zone that has a vegetation integrity score =220 where the PCT is not
representative of a TEC or associated with threatened species habitat.

13.1 Ecosystem Credits

Table 11 Ecosystem Credits

Vegetation
Integrity
Score (V.l)
loss

Vegetation
Integrity
Score (V.I)

Ecosystem
Credits
Required

Area
(ha)

Vegetation Zone

VZ1 1592 High 1592 20.68 67.8 0 701
VZ2_1592 Moderate 1592 29.07 49.7 0 722
VZ3_1592 Low Grassland 1592 2.63 14.9 0 N/A
VZ4 1592 Low 1592 23.49 44.1 0 519
VZ5 1592 Low_Scattered Trees 1592 1.42 12.7 0 N/A
VZ6_1584 High 1584 0.78 82.4 0 24

13.2  Species Credit

No Species Credit Species where observed during targeted surveys therefore no species credits are
required.

13.3 Areas not requiring Offsets
There is 105.16ha of exotic pasture and non-indigenous native plantings that will be impacted by the

proposal. As this vegetation does not align with native vegetation they do not require offsetting or
further assessment.

13.4  Credit Summary

The following Table 12 displays the required Biodiversity Offset Liability based on the BAM-c, BAM
Credit Calculator and Figure 10 depicts offset requirements.

Table 12 Biodiversity Liability Credit Summary

Offset Credits
required

Ecosystem Credits

PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the 1,942
Lower Hunter
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PCT 1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open 24
forest of the central and lower Hunter Valley

The development will be delivered in stages. It is proposed to stage the retirement of credits to
achieve the required biodiversity credit liability, where the liability will be scheduled according the
Staging and Clearing Plan (Appendix A). The total number of credits to be retired for each stage of
the development shall be pro rata based on a credit / ha (of impact) calculation.

The current method to retire credits for the proposal has not been determined and will be dependent
on the availability of credits on the open market, viability of establishing a stewardship site in the
locality or retirement of credits via payment into the Biodiversity Conservation Fund. It is likely that
credit retirement will incorporate a combination of these options as the development is delivered.
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Figure 10 Offset Requirements
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14 Conclusion

MJD Environmental has been engaged by Barr Property & Planning on behalf of Broaden
Management Pty Ltd, to prepare a Biodiversity Development Assessment Report (BDAR) for the
construction and operation of the Black Hill Industrial Estate. The BDAR has been prepared to
accompany an Environmental Impact Statement (EIS) seeking consent for the industrial development
over part Lot 1131 DP 1057179, Black Hill Rd, Black Hill NSW.

In addition, preliminary assessment was also undertaken having regard to those threatened entities
listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).

The Biodiversity Assessment Methodology (BAM) was used as the assessment method, to establish
impacts on threatened species and threatened ecological communities in the locality under the
Biodiversity Conservation Act 2016.

The proposed development site was part of a planning proposal that received gateway on 11t
December 2012 and a Draft LEP was received on 12" December 2016 with gazettal occurring on the
13t April 2017. The planning proposal assessed a land zoning change from RU2 Rural Landscape to
IN1 General Industrial and E2 Environmental Conservation. This planning proposal sought to provide
opportunity to develop the previously disturbed study area environs for an industrial development
whilst conserving higher value native vegetation via appropriate environmental zoning.

The current conditions on site are evidence of the past land uses. The previous use as a commercial
poultry farm is evident in large areas of cleared exotic pasture where sheds where once located.
Currently the site is continuing to be grazed limiting native vegetation to re-establish across the
central area of the site.

Field Assessments carried out as part of the biodiversity assessment identified the following Plant
Community Types (PCT):

= 77ha of varying condition PCT 1592: Spotted Gum - Red Ironbark - Grey Gum shrub - grass
open forest of the Lower Hunter which is commensurate with the listed Endangered
Ecological Community Lower Hunter Spotted Gum Ironbark Forest of the Sydney Basin; and

»= 7,800m2 of PCT 1584: White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby
open forest of the central and lower Hunter Valley.

Targeted surveys for all flora and fauna candidate species recognised to have potential to occur
within the subject land have been carried out by RPS Australia (2017) and MJD Environmental
(2018) as part of the works informing this BDAR.

The following threatened species where observed or recorded during survey works:
=  Grey Crowned Babbler Pomatostomus temporalis temporalis (Ecosystem Credit Species)

= Grey-headed Flying Fox Pteropus poliocephalus was also observed flying over and foraging
on blossom (Dual Credit species) no camp was observed on site; and

= Little Bentwing Bat (Miniopterus australis), Eastern Bentwing Bat (Miniopterus schreibersii
oceanensis), East-coast Freetail Bat (Mormopterus norfolkensis) Both are dual Credit
Species. The site was assessed as to have no maternity colonises present, so these species
where accounted for as Ecosystem Credit Species.

Impact Avoidance & Mitigation

A package of avoidance and mitigation measures have been described in this BDAR associated with
the project.

The subject site for development was selected due to the largely cleared or highly degraded lands as
a result of past and present land use. All vegetation is to be removed within the subject site with the
exception of the south to north reach of an ephemeral riparian corridor situated in the north-west of
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the site. The alignment will be subject to realigned in areas and rehabilitation as part of the staged
development works. (Note: for the purposes of impact assessment, this vegetation has been
considered as lost, thus adding to the overall biodiversity liability, notwithstanding that areas of the
riparian corridor that are not realigned will be retained).

The current layout of the industrial area has been developed in response to the rezoning of the study
area and no further avoidance and mitigation measures have been considered, as the approval
granted at the time of rezoning considered the conservation outcomes for the site and the proposed
land usage to be sufficient to allow for the rezoning to be approved

All measures have been incorporated into the design (avoidance) in the first instance with mitigation
measures assessed for the construction and operational phases of the project.
Impact Analysis
The proposal will result in following impacts and required offsets as calculated using the BAM-C
Calculator:

= 73.18ha of PCT 1592 requiring 1,942 ecosystem credits; and

= 7,800m2 of PCT 1584 requiring 24 ecosystem credits to offset the loss under the NSW

Biodiversity Offsets Scheme

There is no requirement to offset:

= 4.04ha of PCT1592 that was assessed to have a Vegetation Integrity score<15:

= 105.19 ha of pasture; and

= 4,400m?of non-indigenous planting
The development will be delivered in stages. It is proposed to stage the retirement of credits to
achieve the required biodiversity credit liability, where the liability will be scheduled according the

Staging and Clearing Plan. The total number of credits to be retired for each stage of the
development shall be pro rata based on a credit / ha (of impact) calculation.

The current method to retire credits for the proposal has not been determined and will be dependent
on the availability of credits on the open market, viability of establishing a stewardship site in the
locality or retirement of credits via payment into the Biodiversity Conservation Fund. It is likely that
credit retirement will incorporate a combination of these options as the development is delivered.

A preliminary assessment under the EPBC Act determined the proposed action is unlikely to have an
impact to MNES based on the assessment criteria set out in relevant Commonwealth policies and
advices as at the time of this assessment.
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Appendix A Plan of Proposal
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BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

Plot Info Composition Structure Function
Tree Tree Tree Tree Tree
Litter Stem 5- 'stem 10 {Stem 20 Stem 30 |Stem 50 Tree

PCT |Condition Class |Zone Easting Northing Bearing |Tree Shrub |Grass |Forbs Ferns Other Tree Shrub | Grass |Forbs Other Hollows |Cover Logs 10 20 to 30 to 50 to 80 Regen |H.T.E

BO1 | 1592 1592_High 56 370865 6368063 5 8 5 15 7 1 2 711 3.7 49.3 2.4 1.0 0.2 0 1 59.0 40.0 1 1 1 1 1 0 3.0

B02 | 1592 1592_Mod 56 370885 6367617 170 4 2 7 8 1 5 52.0 2.0 8.8 5.7 0.5 0.6 0 0 87.0 6.0 1 1 1 1 1 1 12.1
1592_Low_Nativ

BO3 | 1592 e_Canopy 56 370488 6367748 190 2 2 8 5 0 1 20.0 5.5 33.9 3.3 0.0 0.1 1 0 27.0 19.0 1 1 1 1 1 1 43.2
1592 _Low_Nativ

B04 | 1592 e_Canopy 56 370493 6367184 295 2 1 5 7 0 2 35.0 0.1 155 1.6 0.0 0.2 0 0 56.0 7.0 1 1 1 1 1 1 41.8

BO5 | 1592 1592_High 56 369438 6366388 330 3 4 12 15 1 10 30.1 0.5 11.3 6.2 0.1 15 0 0 69.0 26.0 1 1 1 1 1 1 15.3

B06 | 1592 1592_High 56 369380 6366855 30 3 4 14 10 1 4 45.0 3.8 135 3.4 0.1 0.4 1 0 66.0 36.0 1 1 1 1 1 1 0.9

BO7 | 1592 1592_High 56 369426 6366768 120 4 4 12 11 1 7 45.0 5.4 12.1 3.2 0.1 0.7 0 0 67.0 43.0 1 1 1 1 0 1 6.1
1592_Low_Gras

B08 | 1592 sland 56 369510 6366895 220 1 3 13 11 1 2 0.1 0.3 13.0 14 0.1 0.2 0 0 17.0 0.0 0 0 0 0 0 0 0.4

B09 | 1592 1592_Mod 56 369534 6366814 130 4 3 11 11 1 4 45.0 5.2 4.2 11 0.1 0.5 0 0 88.6 29.0 1 1 1 1 0 1 0.2

B10 | 1592 1592_High 56 369477 6367031 310 2 4 15 11 0 4 50.0 2.4 13.9 3.1 0.0 0.8 1 1 76.0 53.0 1 1 1 1 1 0 14
1592_Low_Nativ

B11 @ 1592 e_Canopy 56 369533 6367192 250 2 0 5 7 0 1 55.0 0.0 9.1 0.7 0.0 0.1 0 0 50.0 24.0 1 1 1 1 1 1 61.8

B12 | 1592 1592_Mod 56 369699 6367259 340 2 1 7 11 0 1 35.0 0.1 205 1.3 0.0 0.1 0 0 39.0 18.0 1 1 1 1 1 0 30.2

B13 | 1592 1592_Mod 56 369739 6367077 170 3 1 10 11 0 3 36.0 0.1 14.2 3.2 0.0 0.4 0 0 69.0 31.0 0 1 1 1 1 0 10.4

B14 | 1592 1592_Mod 56 369796 6366949 355 2 2 8 12 0 1 50.0 0.3 374 14 0.0 0.1 0 0 67.0 17.0 0 1 1 1 1 0 10.6
1592_Low_Nativ

B15 | 1592 e_Canopy 56 370107 6367235 110 3 1 4 8 0 1 27.1 1.0 35.2 1.4 0.0 0.1 0 0 68.0 16.0 0 1 1 1 0 0 50.5
1592_Low_Gras

B16 | 1592 sland 56 369264 6366496 355 1 0 11 5 1 0 0.1 0.0 145 0.9 0.1 0.1 0 0 15.0 0.0 0 0 0 0 0 0 15.9

B17 | 1589 1589 high 56 369703 6367575 305 6 4 9 15 1 9 66.5 113 82.6 7.9 0.5 2.7 1 1 29 11 1 1 1 1 1 1 36

B18 | 1592 1592_High 56 370680 6368123 80 3 4 16 11 1 4 40.0 0.9 70.3 15 0.1 0.4 0 0 67.0 42.0 1 1 1 1 0 0 1.9
1592_Low_Nativ

B19 | 1592 e_Canopy 56 370671 6367606 290 3 2 5 8 0 3 45.1 0.2 20.7 11 0.0 0.5 0 0 61.0 19.0 0 1 1 1 0 0 10.9

B20 | 1592 1592_Mod 56 370750 6366993 110 6 1 15 16 1 5 36.2 0.1 17.8 13.6 0.1 13 1 0 57.0 14.0 1 1 1 1 0 0 30.5

B21 | 1592 1592_High 56 370458 6366717 15 7 6 8 16 0 9 67.2 1.9 2.1 7.8 0.0 35 1 2 64.0 45.0 1 1 1 1 1 1 55.1

B22 | 1592 1592_low 56 370259 6366741 20 2 0 1 2 0 0 35.0 0.0 10.0 0.3 0.0 0.0 1 1 1.2 11.0 0 0 0 0 1 0 90.0

B23 | 1592 1592_High 56 369584 6367724 240 8 12 10 4 2 5 42.6 63.5 80.5 5.7 6.0 1.0 1 1 48.0 4.0 1 1 1 1 1 1 16.6
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BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

Scientific Name

Common Name

Acanthaceae Brunoniella australis Blue Trumpet
Pseuderanthemum

Acanthaceae variabile Pastel Flower
Alternanthera

Amaranthaceae denticulata Lesser Joyweed

Anthericaceae Caesia parviflora Pale Grass-lily

Apocynaceae Parsonsia straminea Common Silk Pod

Apocynaceae Tylophora barbata Bearded Tylophora
Polyscias sambucifolia

Araliaceae Subsp. sambucifolia Elderberry Panax

Asphodelaceae

Geitonoplesium
cymosum

Scrambling Lilly

Asteraceae Bidens pilosa* Cobblers Pegs
Asteraceae Brachyscome multifida Cut-leaved Daisy
Asteraceae Cassinia uncata

Chrysocephalum
Asteraceae apiculatum Common Everlasting
Asteraceae Conyza sp*. Fleabane
Asteraceae Cotula australis Common Cotula
Asteraceae Cirsium vulgare* Spear Thistle
Asteraceae Euchiton involucratus Star Cudweed
Asteraceae Hypochaeris glabra* Smooth Catsear
Asteraceae Hypochaeris radicata* Cats Ears

Senecio
Asteraceae madagascariensis™ Fireweed
Asteraceae Senecio sp.
Asteraceae Sigesbeckia orientalis Indian-weed
Asteraceae Solenogyne bellioides
Asteraceae Sonchus sp*.

Vernonia cinerea var.
Asteraceae cinerea

Pandorea pandorana
Bignoniaceae subsp. pandorana Wonga Wonga Vine

Boriginaceae

Heliotropium
amplexicaule*

Blue Heliotrope

Brassicaceae Cardamine sp *.
Brassicaceae Lepidium bonariense*
Cactaceae Opuntia stricta*

Campanulaceae

Wahlenbergia
communis

Tufted Bluebell

Campanulaceae

Wahlenbergia gracilis

Sprawling Bluebell

Caryophyllaceae

Paronychia brasiliana*

Chilean Whitlow Wort

Casuarinaceae

Allocasuarina littoralis

Black She Oak

Casuarinaceae

Allocasuarina torulosa

Forest Oak
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BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

Celastraceae

Scientific Name

Denhamia silvestris

Common Name

Narrow-leaved
Orangebark

-
m

Chenopodiaceae

Atriplex semibaccata

Creeping Saltbush

Chenopodiaceae Einadia hastata Berry Saltbush X X
Chenopodiaceae Einadia nutans Climbing Saltbush X
Chenopodiaceae Einadia trigonos Fishweed X
Commelinaceae Murdannia graminea Grass Lily
Convolvulaceae Commelina cyanea Commelina X X X
Convolvulaceae Dichondra repens Kidney Weed X X X
Cyperaceae Cyperus eragrostis* Dirty Dora X X
Cyperaceae Cyperus gracilis Slender Flat-sedge X X X X
Cyperaceae Cyperus sp.
Common Fringe-
Cyperaceae Fimbristylis dichotoma sedge X
Cyperaceae Lepidosperma laterale
Cyperaceae Ptilothrix deusta
Climbing Guinea
Dilleniaceae Hibbertia scandens Flower
Dioscoreaceae Dioscorea transversa Native Yam
Ericaceae Leucopogon juniperinus
Euphorbiaceae Euphorbia spp.* X
Fabaceae Acacia elongata Swamp Wattle
Fabaceae Acacia falcata Hickory Wood
Fabaceae Acacia fimbriata Fringed Wattle X
Acacia longifolia subsp. | Sydney Golden
Fabaceae longifolia Wattle
Fabaceae Acacia ulicifolia Prickly Moses
Fabaceae Daviesia ulicifolia Gorse Bitter Pea
Desmodium
Fabaceae rhytidophyllum
Fabaceae Desmodium varians X X
Fabaceae Dillwynia retorta
Fabaceae Glycine clandestina Glycine X X
Fabaceae Glycine microphyilla
Fabaceae Glycine tabacina X X
Fabaceae Hardenbergia violacea False Sarsaparilla X
Fabaceae Indigofera australis Australian indigo X X
Fabaceae Kennedia prostrata Running Postman X
Fabaceae Pultenaea euchila Orange Pultenaea
Fabaceae Pultenaea paleacea Chaffy Bush-pea
Fabaceae Pultenaea spinosa Spiny-bush Pea
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BIODIVERSITY DEVELOPMENT ASSESSMENT REPORT: BLACK HILL INDUSTRIAL DEVELOPMENT

Fabaceae

Scientific Name

Trifolium repens

Common Name

White Clover

Geraniaceae

Geranium homeanum

Goodeniaceae Goodenia hederacea Forest Goodenia X
Goodenia heterophylla Variable-leaved
Goodeniaceae Subsp. heterophylla Goodenia
Haloragaceae Gonocarpus tetragynus
Haloragaceae Gonocarpus teucroides | Raspwort
Hypericaceae Hypericum gramineum Small St John’s Wort
Juncaceae Juncus homalocaulis
Juncaceae Juncus usitatus X
Lamiaceae Plectranthus parviflorus | Cockspur flower X
Lauraceae Cassytha pubescens X
Lobeliaceae Pratia purpurascens Whiteroot X
Lomandraceae Lomandra confertifolia
Lomandera filiformis
Lomandraceae subsp. coriacea X
Lomandra filiformis
Lomandraceae subsp. filiformis Wattle Mat-rush
Lomandraceae Lomandra glauca
Spiny-headed Mat
Lomandraceae Lomandra longifolia Rush
Many-flowered Mat
Lomandra multiflora Rush X
Luzuriagaceae Eustrephus latifolius Wombat Berry
Malvaceae Modiola caroliniana* Red-flowered Mallow
Malvaceae Sida corrugata Corrugated sida
Malvaceae Sida rhombifolia* Paddy’s Lucerne X
Stephania japonica var.
Menispermaceae discolor Snake Vine
Sarcopetalum
Menispermaceae harveyanum Pearl Vine
Myrtaceae Angophora costata Smooth Bark Apple
Myrtaceae Corymbia gummifera Bloodwood
Myrtaceae Corymbia maculata spotted gum X
Myrtaceae Eucalyptus acmenoides | White Mahogany
Myrtaceae Eucalyptus fibrosa X
Myrtaceae Eucalyptus globoidea White Stringybark
Myrtaceae Eucalyptus moluccana Grey Box
Myrtaceae Eucalyptus paniculata Grey Ironbark
Myrtaceae Eucalyptus piperita Sydney Peppermint
Myrtaceae Eucalyptus punctata
Myrtaceae Eucalyptus siderophloia | Grey Ironbark
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Scientific Name

Common Name

Narrow-leaved

-
m

Myrtaceae Eucalyptus sparsifolia Stringybark
Myrtaceae Eucalyptus tereticornis Forest Red Gum
Leptospermum
Myrtaceae polygalifolium Tantoon
Myrtaceae Melaleuca nodosa Ball Honey myrtle
Prickly-leaved
Myrtaceae Melaleuca stypheloides | Paperbark
Myrtaceae Syncarpia glomulifera Turpentine
Notelaea longifolia f.
Oleaceae longifolia Large Mock-olive
Oleaceae Notelaea ovata
Orchidaceae Pterostylis sp. Greenhood
Oxalidaceae Oxalis perrenans X X
Passifloraceae Passiflora herbertiana Native Passionfruit
Dianella caerulea var.
Phormiaceae producta Blue Flax-lily
Phormiaceae Dianella revoluta
Phyllanthaceae Breynia oblongifolia Coffee bush
Glochidion ferdinandi
Phyllanthaceae var. ferdinandi Cheese Tree X
Phyllanthaceae Phyllanthus hirtellus Thyme spurge
Billardiera scandens
Pittosporaceae var.scadens Apple Berry dumpling
Pittosporaceae Bursaria spinosa Blackthorn X
Pittosporaceae Pittosporum revolutum Rough Pittosporum
Plantaginaceae Plantago lanceolata* Lamb's Tongue X
Plantaginaceae Veronica plebeia Trailing Speedwell
Poaceae Andropogon virginicus Whisky Grass
Three-awn
Poaceae Aristida vagans Speargrass X X
Poaceae Axonopus fissifolius* Carpet Grass X X
Poaceae Bothriochloa macra Red-leg Grass X
Poaceae Cenchrus clandestinus* | Kikuyu X
Poaceae Chloris gayana* Rhodes grass
Poaceae Cortaderia selloana* Pampas Grass
Poaceae Cynodon dactylon Couch Grass X
Poaceae Dichanthium sp.
Poaceae Dichelachne sp. X X
Small flower
Poaceae Digitaria parviflora Fingergrass X
Echinopogon
Poaceae caespitosus Hedgehog- grass
Poaceae Ehrharta erecta Panic Veldtgrass
Poaceae Entolasia marginata Wiry Panic
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Scientific Name

Common Name

Poaceae Entolasia stricta Wiry Panic X X
Poaceae Eragrostis brownii Brown's Lovegrass
Poaceae Eragrostis elongata Clustered Lovegrass
Poaceae Eriochloa sp.
Poaceae Imperata cylindrica Bladey Grass
Poaceae Microlaena stipoides Weeping Grass X X
Australian Basket
Poaceae Oplismenus aemulus Grass X
Poaceae Oplismenus imbecillis Basket Grass
Poaceae Panicum effusum Hairy Panic
Poaceae Panicum maximum* Guinea grass
Poaceae Panicum simile Two-colour Panic X
Poaceae Paspalidium distans X
Poaceae Paspalum dilatatum* Paspalum X X
Poaceae Poa affinis X
Poaceae Poa sieberiana
Red anther Wallaby
Poaceae Rytidosperma pallidum | Grass X
Poaceae Setaria parviflora* Pigeon grass
Poaceae Sporobolus africanus* Parramatta Grass X
Stenotaphrum
Poaceae secundatum* Buffalo Grass
Poaceae Themeda triandra Kangaroo Grass X
Polygonaceae Rumex crispus.
Portulacaceae Portulaca oleraceca*
Primulaceae Lysimachia arvensis* Scarlet Pimpernel
Proteaceae Banksia spinosa Hairpin Banksia
Proteaceae Hakea sericea Needle Bush
Narrow-leaved
Proteaceae Persoonia linearis Geebung
Pteridaceae Adiantum aethiopicum Common Maiden hair
Pteridaceae Cheilanthes sieberi Rock fern X
Pteridaceae Pellaea falcata Sickle fern X
Ranunculaceae Clematis aristata Old Man'Beard X
Rhamnaceae Alphitonia excelsa Red Ash X
Rubiaceae Opercularia diphylla X X
Cupaniopsis
Sapindaceae anacardioides Tuckeroo

Sapindaceae

Dodonaea triquetra

Large-leaf Hop-bush

Solanaceae Cestrum parqui* Green Cestrum
Blackberry
Solanaceae Solanum nigrum* Nightshade
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Scientific Name Common Name

Solanaceae Solanum prinophyllum Forest Nightshade X X X X X X X X X X X X X X X

Solanum
Solanaceae pseudocapsicum* Madeira Winter X
Solanaceae Solanum stelligerum X X X
Thymelaeaceae Pimelea linifolia Slender Rice Flower | X
Verbenaceae Lantana camara* Lantana X X X X X X X X X X X X X X X
Verbenaceae Verbena bonariensis* Purple Top X X
Violaceae Viola betonicifolia Native Violet X
Violaceae Viola hederacea Ivy-leaved Violet X X
Vitaceae Cayratia clematidea Native Grape X X X

*Exotic species
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g@ BAM Credit Summary Report

IProposaI Details

Assessment Id Proposal Name BAM data last updated *
00011491/BAAS17044/18/00011492 17032_ Black Hill Industrial 24/02/2018
Estate
Assessor Name Report Created BAM Data version *
Matt Doherty 13/08/2018 3
Assessor Number * Disclaimer: BAM data last updated may indicate either complete or partial update of
BAAS17044 the BAM calculator database. BAM calculator database may not be completely aligned
with Bionet.

I Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat

Zone Vegetation zone Vegetation Area (ha) Constant Species sensitivity to gain class (for Biodiversity risk Candidate Ecosystem
name integrity loss / BRW) weighting SAll credits
gain

Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

1 1592_High 67.8 20.7 0.25 High Sensitivity to Potential Gain 2.00 TRUE 701

2 1592_Moderate 49.7 29.1 0.25 High Sensitivity to Potential Gain 2.00 TRUE 722

3 1592_Low- 14.9 2.6 0.25 High Sensitivity to Potential Gain 2.00 TRUE 0
Grassland
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g@ BAM Credit Summary Report

4 1592_Low 441 235 0.25 High Sensitivity to Potential Gain 2.00 TRUE 519
5 1592_Low_ST 12.7 14 0.25 High Sensitivity to Potential Gain 2.00 TRUE 0
Subtotal 1942

White Mahogany - Spotted Gum - Grey Myrtle semi-mesic shrubby open forest of the central and lower Hunter Valley
6 1584_High 824 0.8 0.25 High Sensitivity to Potential Gain 1.50 24
Subtotal 24
Total 1966

ISpecies credits for threatened species

Vegetation zone name Habitat condition (HC) Area (ha) / individual (HL)  Constant Biodiversity risk weighting Candidate SAll Species credits
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EPBC Likelihood of Occurrence

Habitat
present on
development

Scientific Name Common Name Status Habitat requirement site

The species inhabits dry open forest and woodland, particularly Box-lronbark
woodland, and riparian forests of River She-Oak. Regent Honeyeaters inhabit
woodlands that support a significantly high abundance and species richness of bird.
These woodlands have significantly large numbers of mature trees, high canopy cover
and abundance of mistletoes. Every few years non-breeding flocks are seen foraging
in flowering coastal Swamp Mahogany and Spotted Gum forests, particularly on the
central coast and occasionally on the upper north coast. The Regent Honeyeater is a
generalist forager, although it feeds mainly on the nectar from a relatively small
number of eucalypts that produce high volumes of nectar. Key eucalypt species

Regent Critically include Mugga Ironbark, Yellow Box, White Box and Swamp Mahogany. Other tree

Honeyeater Endangered species may be regionally important. For example the Lower Hunter Spotted Gum
forests have recently been demonstrated to support regular breeding events.
Flowering of associated species such as Thin-leaved Stringybark Eucalyptus
eugenioides and other Stringybark species, and Broad-leaved Ironbark E. fibrosa can
also contribute important nectar flows at times.

Anthochaera phrygia Unlikely

Although the study area comprises suitable foraging habitat, surveys undertaken by
RPS (2017) on site, in accordance with EPBC Act guidelines, found no Regent
Honeyeaters on site. Additionally, the site is located outside important habitat areas
(Breeding) that have been developed by OEH.

Inhabits dense tall sedge vegetation and permanent wetlands.

Australasian

Botaurus poiciloptilus Bittern

Endangered The site comprises dry sclerophyll forest with no permanent wetlands. Unlikely

No suitable habitat occurs within the study area.
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Scientific Name

Common Name

Status

Habitat requirement

Habitat
present on
development
site

Inhabits intertidal mudflats, estuaries, bays, inlets, lagoons, harbours and sandflats

- Endangered and sandy beaches of sheltered coasts. .
Calidris canutus Red Knot Migratory Unlikely
No suitable habitat occurs within the study area.
Critically Inhabits intertidal mud flats in estuaries, bays, lakes and lagoons or areas of bare mud
Calidris ferruginea Curlew Sandpiper Endangered & or sand on which to forage. Unlikely
Migratory No suitable habitat occurs within the study area.
Inhabits sheltered, coastal habitats containing large, intertidal mudflats or sandflats,
. including inlets, bays, harbours, estuaries and lagoons. Often recorded on sandy
o o Critically beaches with mudflats nearby, sandy spits and islets and sometimes on exposed )
Calidris tenuirostris Great Knot Endangered reefs or rock platforms. Unlikely
Migratory
No suitable habitat occurs within the study area
Inhabits coastal areas in NSW, occurring mainly on sheltered sandy, shelly or muddy
Charadrius Greater Sand Vulnerable beaches or estuaries with large intertidal mudflats or sandbanks. kel
leschenaultii Plover Migratory ) ) o Unlikely
No suitable habitat occurs within the study area
Inhabits coastal areas in NSW, favouring the beaches of sheltered bays, harbours and
L sand End d estuaries with large intertidal sandflats or mudflats; occasionally occurs on sandy
Charadrius mongolus eSser san ndangere beaches, coral reefs and rock platforms. Unlikely
Plover Migratory
No suitable habitat occurs within the study area
Inhabits dense, low vegetation including heath and open woodland with a heathy
understorey.
Dasyornis brachypterus = Eastern Bristlebird = Endangered Unlikely

Potential habitat is in a modified or degraded state due to cattle grazing and a
managed understorey. The site has been used as a commercial poultry farm and
since the decommissioning the site has been routinely grazed, maintaining a
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managed understorey of the native vegetation. This land management practice has
reduced the likelihood of this species occurring in the study area.

Erythrotriorchis radiatus

Red Goshawk

Vulnerable

Inhabit open woodland and forest, preferring a mosaic of vegetation types, a large
population of birds as a source of food, and permanent water, and are often found in
riparian habitats along or near watercourses or wetlands. In NSW, preferred habitats
include mixed subtropical rainforest, Melaleuca swamp forest and riparian Eucalyptus
forest of coastal rivers.

No suitable habitat occurs within the study area.

Unlikely

Grantiella picta

Painted
Honeyeater

Vulnerable

Inhabits Boree/ Weeping Myall (Acacia pendula), Brigalow (A. harpophylla) and Box-
Gum Woodlands and Box-Ironbark Forests.

No suitable habitat occurs within the study area.

Unlikely

Lathamus discolor

Swift Parrot

Critically
Endangered

This species migrates to the Australian south-east mainland between March and
October. On the mainland they occur in areas where eucalypts are flowering profusely
or where there is abundant lerp (from sap-sucking bugs) infestations. Favoured feed
trees include winter flowering species such as Swamp Mahogany Eucalyptus robusta,
Spotted Gum Corymbia maculata, Red Bloodwood C. gummifera, Mugga Ironbark E.
sideroxylon, and White Box E. albens. Commonly used lerp infested trees include
Inland Grey Box E. microcarpa, Grey Box E. moluccana and Blackbutt E. pilularis.

The study area comprises suitable foraging habitat, and this species may seasonally
use resources within the study area opportunistically or during migration. However,
surveys undertaken by RPS (2017) on site, in accordance with EPBC Act guidelines,
found no Swift Parrots on site. Additionally, the species is unlikely to be dependent on
habitat within the study area (i.e. for breeding or important life cycle periods), or
habitat is in a modified or degraded state.

Unlikely
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Limosa lapponica

Inhabits coastal environments such as large intertidal sandflats, banks, mudflats,
estuaries, inlets, harbours, coastal lagoons and bays.

baveri Bar-tailed Godwit Vulnerable Unlikely
No suitable habitat occurs within the study area.
Inhabits coastal environments such as large intertidal sandflats, banks, mudflats,
Limosa lapponica Northern Siberian Critically estuaries, inlets, harbours, coastal lagoons and bays. .
L . ] Unlikely
menzbieri Bar-tailed Godwit Endangered
No suitable habitat occurs within the study area.
Numenius Critically Inhabits intertidal mud flats in estuaries, bays, lakes and lagoons.
madagascariensis Eastern Curlew Endangered & Unlikely
Migratory No suitable habitat occurs within the study area.
Endangered Inhabits floodplain wetlands of major coastal rivers, minor flood plain, coastal
. i i sandplain wetlands and estuaries. .
Rostratula australis ézis‘;t;ahan Painted plain w van Unlikely
No suitable habitat occurs within the study area.
Frogs
Inhabits open dry sclerophyll forest, woodlands, and heaths, breeding in soaks or
Heleionorus Giant burrowin pools within first or second order streams.
p 9 Vulnerable Unlikely
australiacus Frog

Open dry sclerophyll forests on site have high levels of disturbance from pastoral land
management practices and as such do not constitute suitable habitat or this species.
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Green and Golden

Inhabits marshes, dams and stream-sides, particularly those containing bullrushes
(Typha spp.) or spikerushes (Eleocharis spp.). Optimum habitat includes water-
bodies that are unshaded, free of predatory fish such as Plague Minnow (Gambusia
holbrooki), have a grassy area nearby and diurnal sheltering sites available. Some

Litoria aurea Bell Frog Vulnerable sites, particularly in the Greater Sydney region occur in highly disturbed areas. Unlikely
The permanent water bodies present are infested with water hyacinth containing no
suitable vegetation in the form of bullrushes and spikerushes.
Inhabits wet and dry sclerophyll forests and heathlands, breeding in a wide range of
water bodies including semi-permanent dams, permanent ponds, ephemeral pools,
and permanent streams.
Litoria littlejohni Litlejohn’s Tree /) 1nerable o . Unlikely
Frog The drainage lines present do not contain permanent water.
Open dry sclerophyll forests on site have high levels of disturbance from pastoral land
management practices and as such do not constitute suitable habitat or this species.
Inhabits sclerophyll forests and rainforests of upland areas, breeding in forest streams
with permanent water.
Mixophyes balbus Stuttering Frog Vulnerable The drainage lines present do not contain permanent water. Unlikely
No suitable habitat occurs within the study area.
Inhabits moist riparian habitats in rainforests or wet sclerophyll forest, generally lower
elevation permanent or semi-permanent streams where they breed.
Mixophyes iteratus Giant Barred Frog Endangered Unlikely

The study area comprises vegetation in the form of dry sclerophyll forest which does
not align with this species associated habitat.
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No suitable habitat occurs within the study area.

Reptiles

Inhabits sandstone land forms, typically among exposed sandstone outcrops in a
variety of vegetation types.

The study area is located within the Beresfield soil landscape in which topsoils are

Hoplocephalus Broad-headed vul bl : >one ! A . likel
bungaroides Snake ulnérable mapped to be predominantly a black loam, which is inconsistent with the sandy soils Unlikely
this species is generally aligned
No suitable habitat occurs within the study area.
WEIMINELS

Found mainly in areas with extensive cliffs and caves. Roosts in caves (near their
entrances), crevices in cliffs, old mine workings and in the disused, bottle-shaped mud
nests of the Fairy Martin (Petrochelidon ariel), frequenting low to mid-elevation dry
open forest and woodland close to these features. Females have been recorded
Vulnerable raising young in maternity roosts (c. 20-40 females) from November through to Unlikely
January in roof domes in sandstone caves and overhangs. They remain loyal to the
same cave over many years. Found in well-timbered areas containing gullies.

Large-eared Pied

Chalinolobus dwyeri Bat

No caves are present on site thus no suitable habitat occurs within the study area.
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Inhabits a wide range of habitat types, including woodlands, rainforest, coastal heath
and inland riparian forest. This species uses fallen logs and hollow bearing trees.
Predates primarily on terrestrial fauna, however is an excellent climber and will hunt
possums and gliders in tree hollows and prey on roosting birds.

Dasyurus maculatus

maculatus (SE Spotted-tail Quoll Endangered Potential habitat is present within the study area, however this is in a degraded state Unlikely

mainland population) due to cattle grazing and a managed understorey. The site has been used as a
commercial poultry farm and since the decommissioning the site has been routinely
grazed, maintaining a managed understorey of the native vegetation. This land
management practice has reduced the likelihood of this species occurring in the study
area due to a reduction in prey and denning sites.

Inhabits and is restricted to eucalypt forests and woodlands. This species favours
forests with a diversity of eucalypt species, due to seasonal variation in its preferred
tree species. It is typically found in highest abundance in taller, montane, moist
Petauroides volans Greater Glider Vulnerable eucalypt forests with relatively old trees and abundant hollows. No continuous stretch | Unlikely
of vegetated forest and woodlands are present within the study area.

Additionally, the study area is located outside of this species geographic distribution.

This species occupies rocky escarpments, outcrops and cliffs with a preference for
complex structures with fissures, caves and ledges, often facing north. Generally,
browse on vegetation in and adjacent to rocky areas eating grasses and forbs as well

Brush-tailed Rock- as the foliage and fruits of shrubs and trees. Shelter or bask during the day in rock

Petrogale penicillata wallaby Vulnerable crevices, caves and overhangs and are most active at night. Unlikely
The site comprises no suitable habitat in the form of rocky landscape characteristics
and no records exist as defined on the OEH Bionet using a 10km search radius of the
locality.

Phascolarctos cinereus = Koala Vulnerable Inhabit eucalypt woodlands and forests in a fragmented distribution throughout Unlikely

eastern Australia. In NSW this species mainly occurs on the central and north coasts
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with some populations in the west of the Great Dividing Range but have been
recorded in the southern tablelands. This species feeds on the foliage of more than
70 eucalypt species and 30 non-eucalypt species, but in any one area will select
preferred browse species. Spend most of their time in trees but will descend and
traverse open ground to move between trees. Home range size varies with quality of
habitat, ranging from less than two ha to several hundred hectares in size.

This species may be an occasional visitor to the study area, but habitat similar to the
study area is widely distributed in the local area, indicating the species is not
dependent on the available habitat within the impacted area for breeding or important
life cycle periods. Past field surveys did record the presence of low numbers of
Eucalyptus tereticornis (Koala Feed Tree). At no point was this species observed at
>15% cover triggering the need for a SEPP 44 assessment. RPS (2017) recorded no
Koalas in their targeted surveys.

Potorous tridactylus
tridactylus

Long-nosed
Potoroo (SE
mainland)

Vulnerable

Inhabits coastal heaths and dry and wet sclerophyll forests. Dense understorey with
occasional open areas is an essential part of habitat, and may consist of grass-trees,
sedges, ferns or heath, or of low shrubs of tea-trees or melaleucas. A sandy loam soil
is also a common feature.

The study area is located within the Beresfield soil landscape in which topsoils are
mapped to be predominantly a black loam, which is inconsistent with the sandy soils
this species is generally aligned. Potential habitat is in a modified or degraded state
due to cattle grazing and a managed understorey. The site has been used as a
commercial poultry farm and since the decommissioning the site has been routinely
grazed, maintaining a managed understorey of the native vegetation. This land
management practice has reduced the likelihood of this species occurring in the study
area

Unlikely
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Inhabits heathlands, woodlands with dense undergrowth, vegetated sand dunes,
generally in areas with soils suitable for digging.

The study area is located within the Beresfield soil landscape in which topsoils are
mapped to be predominantly a black loam, which is inconsistent with the sandy soils
Vulnerable this species is generally aligned. Potential habitat is in a modified or degraded state Unlikely
due to cattle grazing and a managed understorey. The site has been used as a
commercial poultry farm and since the decommissioning the site has been routinely
grazed, maintaining a managed understorey of the native vegetation. This land
management practice has reduced the likelihood of this species occurring in the study
area

Pseudomys New Holland
novaehollandiae Mouse

Occurs in subtropical and temperate rainforests, tall sclerophyll forests and
woodlands, heaths and swamps as well as urban gardens and cultivated fruit crops.
Roosting camps are generally located within 20 km of a regular food source and are
commonly found in gullies, close to water, in vegetation with a dense canopy. Feed
Grey-headed Vulnerable on the nectar and pollen of native trees, in particular Eucalyptus, Melaleuca and

Flying Fox Banksia, and fruits of rainforest trees and vines. Unlikely

Pteropus poliocephalus

The site comprises dry sclerophyll forest which does not align with the associated
vegetation for this species. Furthermore, no known roosting colonies are present on
site.

Plants
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Acacia bynoeana

Angophora inopina

Asterolasia elegans

Bynoe’s Wattle

Charmhaven Apple

Vulnerable

Vulnerable

Endangered

This species occurs in heath or dry sclerophyll forest on sandy soils. Prefers open,
sometimes disturbed sites such as trail margins, edges of roadside spoil mounds and
in recently burnt patches. Associated overstorey species include Corymbia
gummifera, Eucalyptus haemastoma, Eucalyptus parramattensis, Banksia serrata and
Angophora bakeri.

The vegetation within the subject site is a dry sclerophyll forest formation, in which
only one of the listed over-storey species associated with the threatened species
occurs (Corymbia gummifera) The site is located within the Beresfield soil landscape
in which topsoils are mapped to be predominantly a black loam, which is inconsistent
with the sandy soils this species is generally aligned. This species has not been
recorded within the locality as defined on the OEH Bionet using a 10km search radius
of the locality. In addition, the site has been used as a commercial poultry farm and
since the decommissioning the site has been routinely grazed, maintain a managed
understorey of the native vegetation. This land management practice has limited the
likelihood of this species being detected within the subject land.

This species occurs most frequently in four main vegetation communities: (i)
Eucalyptus haemastoma—Corymbia gummifera—Angophora inopina woodland/forest;
(i) Hakea teretifolia—Banksia oblongifolia wet heath; (iii) Eucalyptus resinifera—
Melaleuca sieberi-Angophora inopina sedge woodland; (iv) Eucalyptus capitellata—
Corymbia gummifera—Angophora inopina woodland/forest.

The site comprises only one of the associated canopy species, indicating a reduction
in the likelihood of this species occurrence in the study area. Additionally, this species
has not been recorded within the locality as defined on the OEH Bionet using a 10km
search radius of the locality.

This species is known from only seven populations. Occurs on Hawkesbury
sandstone in sheltered forests on mid- to lower slopes and valleys, e.g. in or adjacent
to gullies which support sheltered forest.

The study area is located within the Beresfield soil landscape in which topsoils are
mapped to be predominantly a black loam, which is inconsistent with the sandy soils
this species is generally aligned. The site is also located outside of its known
geographic distribution.

Unlikely

Unlikely

Unlikely
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Thick-lipped

Caladenia tessellata Spider-orchid

Commersonia prostrata = Dwarf Kerrawang

Leafless Tongue-

Cryptostylis hunteriana orchid

Vulnerable

Endangered

Vulnerable

This species is generally found in grassy sclerophyll woodland on clay loam or sandy
soils.

Potential habitat is present in the study area. However, this species is unlikely to be )
dependent on habitat within the study area. Potential habitat is in a modified or Unlikely
degraded state due to cattle grazing and a managed understorey. RPS (2017)

undertook targeted surveys for this species during its optimal flowering time (Sept-

Oct) and was not recorded.

This species inhabits sandy, sometimes peaty soils in a wide variety of habitats: Snow

Gum (Eucalyptus pauciflora) Woodland and Ephemeral Wetland floor at Rowes

Lagoon; Blue leaved Stringybark (E. agglomerata) Open Forest at Tallong; and in

Brittle Gum (E. mannifera) Low Open Woodland at Penrose; Scribbly Gum (E.

haemostoma)l Swamp Mahogany (E. robusta) Ecotonal Forest at Tomago.

. - o . Unlikely
The vegetation within the study area is in the form of dry sclerophyll forest dominated
by C. maculata and Ironbarks which does not align with this species known
associated vegetation. In addition, the site has been used as a commercial poultry
farm and since the decommissioning the site has been routinely grazed, maintain a
managed understorey of the native vegetation. This land management practice has
limited the likelihood of this species being detected within the subject land.

This species is known to be extremely cryptic as it does not flower each year. Known

to occur within a wide range of habitats including woodlands to swamp heaths. Within

the Hunter region larger populations have been typically found in woodland dominated

by Eucalyptus racemosa (Scribbly Gum) and it prefers areas with an open grassy

understorey. The species typically prefers moist sandy soils in sparse to dense heath

and sedge land, or moist to dry clay loams in coastal forests. This species is known to )
occur in association with C. subulata and C. erecta. Unlikely

The vegetation within the subject site is a dry sclerophyll forest formation, which is
one of the many variable vegetation this species is associated. The site is located
within the Beresfield soil landscape in which topsoils are mapped to be predominantly
a black loam, which is inconsistent with the sandy soils this species is generally
aligned. This species has not been recorded within the locality as defined on the OEH
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Bionet using a 10km search radius of the locality. In addition, the site has been used
as a commercial poultry farm and since the decommissioning the site has been
routinely grazed, maintaining a managed understorey of the native vegetation. This
land management practice has limited the likelihood of this species being detected
within the subject land.

Cynanchum elegans

White-flowered
Wax Plant

Endangered

The White-flowered Wax Plant usually occurs on the edge of dry rainforest vegetation
and other associated vegetation types such as littoral rainforest; coastal scrub and
open forest and woodland. Species associated include; Coastal Tea-tree
Leptospermum laevigatum — Coastal Banksia Banksia integrifolia subsp. integrifolia
coastal scrub; Forest Red Gum Eucalyptus tereticornis aligned open forest and
woodland; Spotted Gum Corymbia maculata aligned open forest and woodland; and
Bracelet Honey myrtle Melaleuca armillaris scrub to open scrub.

The study area vegetation does provide marginal habitat in the form of Spotted Gum
aligned open forest and woodland. The current grazing pressures and historic
disturbance associated with the subject land indicate that it is likely to reduce the
occurrence of this species within the study area, though cannot be ruled out on this
attribute alone. On this basis further survey is required.

Likely

Eucalyptus glaucina

Slaty Red Gum

Vulnerable

This species grows in grassy woodland and dry eucalypt forest on deep, moderately
fertile and well-watered soils. This species is found only on the north coast of NSW
and in separate districts: near Casino where it can be locally common, and farther
south, from Taree to Broke, and west of Maitland (DoEE 2008).

The site is located within the Beresfield soil landscape in which topsoils are mapped
to be predominantly a black loam, which is consistent with the moderately fertile and
well-watered soils this species is generally aligned. As such similar vegetation occurs
on site in the formation of a dry sclerophyll forest. On this basis further survey is
required.

Likely
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This species generally occupies deep, low-nutrient sands, often those subject to
periodic inundation or where water tables are relatively high. It occurs in dry
sclerophyll woodland with dry heath understorey. It also occurs as an emergent in dry
or wet heathland. Often where this species occurs, it is a community dominant. Only

Eucalyptus two separate meta-populations are recorded, one of which is in the Kurri Kurri area.

parramattensis subsp. Earp’s Gum Vulnerable
decadens

Unlikely

The site is located within the Beresfield soil landscape in which topsoils are mapped
to be predominantly a black loam, which is inconsistent with the sandy soils this
species is generally aligned. Furthermore, this species has not been recorded within
the locality as defined on the OEH Bionet using a 10km search radius of the locality

This species has been recorded in eucalypt forests with a mixed grass and shrub
understorey. Dense populations are known to occur in an open disturbed area and

Critically along the roadside, indicating the species had regenerated following disturbance. Unlikely

Euphrasia arguta Endangered

The study area is located outside of its known geographic distribution.

This species is sporadically distributed throughout the Sydney Basin with sizeable
populations in the Hunter in the Cessnock - Kurri Kurri area (particularly Werakata
NP). Separate populations are also known from Putty to Wyong and Lake Macquarie
on the Central Coast. This species grows in sandy or light clay soils usually over thin
. . shales, often with lateritic ironstone gravels and nodules. Occurs in a range of
Grevillea parvifiora Small-flower Vulnerable vegetation types from heath and shrubby woodland to open forest, the Hunter in Kurri  Likely
subsp. parviflora Grevillea Sand Swamp Woodland and is also known to occur in C. maculata- A. costata open
forest. Associated species in the Kurri Sand Swamp Woodland include Eucalyptus
parramattensis subsp. decadens, Angophora bakeri and E. fibrosa with Acacia
elongata, Dillwynia parvifolia, Melaleuca thymifolia, Grevillea montana, Eragrostis
brownii and Aristida vagans. Found over a range of altitudes from flat, low-lying areas
to upper slopes and ridge crests. Hunter occurrences are usually 30-70m ASL, while
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the southern Sydney occurrences are typically at 100-300m ASL. Often occurs in
open, slightly disturbed sites such as along tracks.

Similar vegetation occurs on site in the formation of dry sclerophyll forest and in
particular in the northern edge of the study area where it transitions into C. maculata —
A. costata open forest. One record exists as defined on the OEH Bionet using a 10km
search radius of the locality. On this basis further survey is required.

This species generally grows in damp places, often near streams or low-lying areas
on alluvial soils of low slopes or sheltered aspects. This species is only found in
NSW, with scattered and dispersed populations found in the Jervis Bay area in the
south and the Gosford-Wyong area in the north.

Biconvex Vulnerable Unlikel
Paperbark The vegetation within the subject site is predominantly a dry sclerophyll forest y

formation of which is not associated with this species. The watercourse is severely
disturbed with large thickets of Lantana camara due to erosion from cattle grazing and
past land disturbance. No records exist as defined on the OEH Bionet using a 10km
search radius of the locality.

Melaleuca biconvexa

This species has a narrow habitat that is usually just above the high-water level of
irregularly inundated or ephemeral lakes, in the transition zone between surrounding

Pelargonium sp. Omeo Stork’s-bill Endangered grasslands or pasture and the wetland or aquatic communities. Unlikely

Stristellum

No suitable habitat occurs within the study area.

Inhabits swampy grassland or swampy forest including rainforest, eucalypt or
paperbark forest, mostly in coastal areas. The study area is located outside of its

Lesser Swamp- Endangered known geographic distribution. Unlikely

Phaius australis orchid

No suitable habitat occurs within the study area.
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Prasophyllum sp.
Wybong

A leek orchid

Critically
Endangered

Known to occur in open eucalypt woodland and grassland.

The study area is located outside of its known geographic distribution.

Unlikely

Pterostylis gibbosa

lllawarra
Greenhood

Endangered

All known populations grow in open forest or woodland, on flat or gently sloping land
with poor drainage. In the Hunter region, the species grows in open woodland
dominated by Narrow-leaved Ironbark E. crebra, Forest Red Gum and Black Cypress
Pine Callitris endlicheri.

No suitable habitat occurs within the study area.

Unlikely

Rhizanthella slateri

Eastern
Underground
Orchid

Endangered

Habitat requirements are poorly understood, and no patrticular vegetation type has
been associated with the species, although it is known to occur in sclerophyll forest.
Highly cryptic given that it grows almost completely below the soil surface, with
flowers being the only part of the plant that can occur above ground.

Limited potential habitat occurs within the study area and habitat is mainly in a
modified or degraded state due to cattle grazing and a managed understorey.

Unlikely

Rutidosis heterogama

Heath Wrinklewort

Vulnerable

This species grows in heath on sandy soils and moist areas in open forest and has
been recorded along disturbed roadsides. This species has been recorded from near
Cessnock to Kurri Kurri with an outlying occurrence at Howes Valley. Potential habitat
is present in the study area; however, the site is in a highly disturbed state due to
current cattle grazing and historic understorey management.

Although the current grazing pressures and historic disturbance associated with the
subject land indicates that it is likely to reduce the occurrence of this species within
the study area due to a major loss in shrubby understorey, similar vegetation occurs
on site and it is located within its known geographic distribution. This species has

Likely
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been recorded within the locality as defined on the OEH Bionet using a 10km search
radius of the locality. On this basis further survey is required.

Syzygium paniculatum

Magenta Lilly Pilly

Vulnerable

Occurs on gravels, sands, silts and clays in riverside gallery rainforests and remnant
littoral rainforest communities.

No suitable habitat occurs within the study area

Unlikely

Tetratheca juncea

Black-eyed Susan

Vulnerable

Locally this species is usually found in low open forest/woodland with an undisturbed
mixed shrubby understorey and grassy groundcover often in association with the
Awaba Soil Landscape. It generally prefers well-drained sites below 200m elevation
and annual rainfall between 1000 - 1200mm. The preferred substrates are sandy
skeletal soil on sandstone, sandy-loam soils, low nutrients; and clayey soil from
conglomerates, pH neutral.

Current grazing pressures and historic disturbance on site has resulted in a highly
modified landscape causing a major loss in shrubby understorey which has reduced
the likelihood of occurrence of this species on site. RPS (2017) undertook targeted
surveys for this species during its optimal flowering time (Sept-Oct) and was not
recorded. However, due to this species inconsistent flowering events, potential
habitat present in the north west corner of the study area, and records existing as
defined on the OEH Bionet using a 10km search radius of the locality. The need for
further survey cannot be ruled out.

Likely

Thesium australe

Austral Toadflax

Vulnerable

Occurs in grassland on coastal headlands or grassland and grassy woodland away

from the coast. Often found in association with Kangaroo Grass (Themeda australis).

Marginal potential habitat is present in the study area. However, this species is
unlikely to be dependent on habitat within the study area, and habitat is in a modified
or degraded state due to cattle grazing and a managed understorey.

Unlikely
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Name

Matt Doherty

Personnel Qualifications

Title

Director

Quialifications

BAM Assessor
(#BAAS17044)

B. Landscape
Management and
Conservation (Soil and
Water Management)

Bush Regeneration Cert IV

Roles

Approval of BDAR.

Review and approval
of BDAR.

Contributor to BDAR

Overarching guidance
of BAM assessment
and BDAR
development.

Adam Cavallaro

Senior Ecologist

BAM Assessor
(#BAAS18056)

B. Environmental Science
(Conservation Ecology)
Bush Regeneration Cert IV

Undertake BAM
assessment and
BDAR.

Field work including
PCT identification,
vegetation mapping,
and threatened flora
surveys.

Contributor to BDAR
and preparation of

mapping.

Phoebe Smith

Field Ecologist

B. Environmental Science
and Management
(Honours)

Master Environmental
Management &
Sustainability

Field work including
threatened flora and
fauna surveys,
assisting with
vegetation
assessment.

Contributor to BDAR

Bret Stewart

Ecologist

Bachelor of Science in
Evolution and Ecology

Field work including
threatened flora and
fauna surveys,
assisting with
vegetation
assessment.
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3 Description of the Development

The proposed development seeks consent for the subdivision of Part Lot 1131 in
Deposited Plan 1057179 to create 39 large industrial lots, as shown on the subdivision
plan?9, which is included within Appendix C. Additionally, the proposal includes the
remediation of the site to ensure that site is suitable for future occupation for industrial
use.

This proposal constitutes stage 2 of a concept development application submitted to
Cessnock City Council, pursuant to s.22 of the Environmental Planning and Assessment Act
1979 (refer to section 6.8.3). This stage of the concept development application includes:

e C(Creation of two signalised intersections to provide suitable access to the
subdivision.

e The realignment of the existing watercourse that traverse the western portion of
the site.

e C(Civil earthworks to provide a suitable foundation for future industrial
development,

e Extension, augmentation and/ or adaptation of essential services (ie. water,
sewer & telecommunications) to cater for the future tenants of the industrial
development,

e Construction of a 132/11kV substation and the relocation of the existing
aboveground 132kV high voltage transmission line,

o Remediation of the site to ensure suitable occupation for industrial use,

e Subdivision of Part of Lot 1131 in Deposited Plan 1057179 to create 39- industrial
lots and 1 environmental conservation lot; to be delivered in six stages,

e Construction of the ring-road network to provide suitable access to all proposed
industrial lots, and

e Infrastructure to capture, detain and treat all stormwater collected on site.

More detail in relation to the components of the proposed development are provided
below.

3.1 Access

Access to the site will be obtained off John Renshaw Drive via two signalised intersections;
as depicted on the concept plan prepared by ADW Johnson and included within Appendix
C. The eastern intersection will provide shared access for the proposed development and
the adjoining development to the east of the subject site. Vehicles will be able to enter and
leave the site via both intersections east or west bound.

3.2 Channel Realignment

[t is proposed that a vegetated channel will be constructed to convey road and lot runoff
northwards into an upper tributary of Weakley’s Flat Creek. The channel is a realignment
of a 1st order stream. The channel shall be trapezoidal in shape, vegetated and generally
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parallel with the western access road as illustrated within the concept engineering plans
contained in Appendix C.

3.3 Earthworks

Substantial earthworks are proposed to provide to achieve overall finished site levels as
shown in the civil drawings at Appendix C. To achieve the required finished site levels
across the site, the proposal requires a significant amount of cut & fill. It is important to
note that no cut/ fill will be imported or exported as a result of the development.

3.4 Infrastructure and Services

The proposed development has access to all essential services, as previously discussed in
section 2.4. ADW Johnson have prepared a Water and Wastewater Servicing Strategy to
ensure that the proposed development is adequately serviced. These strategies, included
within Appendix E, are currently with Hunter Water Corporation for review and
endorsement.

In addition, an application has been prepared by Power Design & Energy Projects Pty Ltd
to Ausgrid to support the construction of a 132/11kV substation in the south eastern
corner of the development site.

It is proposed that gas and telecommunication services will be provided to each of the
allotments within the proposed subdivision. Consultation with the relevant service
authority for the supply of each serviced will be conducted before the issue of the
subdivision certificate.

3.5 Site Remediation

The site will be remediated in accordance with the Remedial Action Plan prepared by
JBS&G, which is included in Appendix H. The preferred remedial approach for the impacts
comprise:

e Excavation and on-site encapsulation of identified Asbestos Containing Material
(ACM) impacted Area of Environmental Concern (AEC),

e Excavation and on-site encapsulation of identified ACM, nutrient and bacterial
impacted AEC (i.e. areas where all three of these contaminant groups are
present),

e On-site treatment (i.e. excavation, drying and aeration) and reuse of nutrient and
bacteria only impacted AEC, and

e Excavation and off-site disposal of any waste material in fill and on ground
(aesthetic), with recycling of this material to the extent practicable and onsite
reuse after recycling subject to geotechnical considerations.

Unexpected finds that may arise following demolition and during remediation or bulk
earthworks will also require to be addressed along similar lines.
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A PO BOX 3107 MEREWETHER NSW 2291 O 92 YOUNG STREET CARRINGTON W BARRPANDP.COM.AU




3.6 Subdivision and Staging

The proposed subdivision will be delivered in accordance with the staging plan prepared
by ADW Johnson and included within Appendix C. The industrial subdivision and site
remediation works will be conducted in six stages. Details of the proposed subdivision
are provided in Table 4 below.

Table 4: Proposed Subdivision

Stage No of Lots Area (ha)
1 Six 19.7

2 Eight 30.71

3 Seven 33.15

4 Six 35.25

5 Six 28.83

6 Five 30.48

The concept proposal allows for flexibility in the staging and timing of development of the
catalyst precinct to enable development to respond to changing site conditions,
opportunities efficiencies, infrastructure delivery and market demands.

3.7 Stormwater Strategy

The development will be supported by typical civil infrastructure including roads, water
and sewer reticulation and other services. Stormwater management infrastructure
associated with the development will incorporate a conventional pit-and-pipe drainage
network discharging to water courses described in section 2.3.3.

3.8 Waste Management

A Waste Management Plan has been prepared to accompany the development application
and has been discussed in section 7.12. The Waste Management Plan has identified the
nature and volumes of waste generated as a result of the proposed development, as well
as the mitigation measure to be implemented to ensure no adverse harm to human health
or environment.

3.9 Analysis of the Alternatives

Due to the extent of contamination present through the site, as part of the preparation of
the Remedial Action Plan, a number of remediation options were considered. Each
remediation option has considered the treatment of:

e ACM in stockpiles/ surface spoils/ fill,
e Biological & Associated Malodourous Soils, and

e Waste material in fill on ground.

Each options is discussed in further detail below.
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3.9.1 Optionl
Onsite treatment of the soil so that the contaminants are either destroyed or the
associated hazards are reduced to an acceptable level.

3.9.1.1 ACM in stockpiles/ surface spoils/ fill

Handpicking of ACM within a soil matrix (such as stockpiles/ surface soils/ fill) is labour
intensive and can be costly and time consuming. Itinvolves laying the material in remedial
‘pads’ and repeated raking and hand picking until all ACM is removed. The success of the
remediation method is highly dependent upon the soil and the amount of other building
rubble present within the fill. The more ‘clayey’ the soil, or the more building rubble
present, the harder it is to achieve validation. Given the relatively minor amount of ACM
material identified that requires remediation and the potential difficulties in achieving
validation of handpicked soils, this is not the preferred option.

3.9.1.2 Biological & Associated Malodourous Soils

Biological impacted soils associated with disposal of poultry carcasses and general
poultry operations may not have had sufficient oxygen and time to degrade. Treatment of
these aspects may be achievable through excavation, drying and aeration to promote
destruction of biological residues. Amendment may be required to assist, and subject to
validation the material could then be reused within topsoil. Onsite treatment of biological
impacted soils is a possible option.

3.9.1.3 Waste Material in fill on ground (aesthetic)

The waste materials, including building rubble and poultry carcasses, in and on soils
poses an aesthetic issue that cannot be treated onsite. Screening may assist to segregate
waste materials for preferred management (option 3, section 3.9.3).

3.9.2 Option2

Offsite treatment of the soil so that the contaminants are either destroyed or the
associated hazards are reduced to an acceptable level, after which the soil is returned to
the site.

3.9.2.1 ACM in stockpiles/ surface spoils/ fill
There are no known licensed offsite treatment facilities to treat asbestos impacted soils.
This option is not appropriate.

3.9.2.2 Biological & Associated Malodourous Soils

This option is technically feasible, however, it involves duplication of transport and
material handling costs; involved in removing the material to an appropriately licensed
offsite treatment facility, assuming a facility licenses to treat this type of material can be
identified. This option is considered not to be cost effective or sustainable, and offsite
treatment facilities may not be licensed to treat these specific impacts.
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3.9.2.3 Waste Material in fill on ground (aesthetic)
The waste material poses an aesthetic issue that cannot be treated and returned to the
site. This is not a suitable option for remediation.

3.9.3 Option3
Excavation and offsite removal of the impacted material.

3.9.3.1 ACM in stockpiles/ surface spoils/ fill

As the material is bonded and intact (based upon the information obtained to date),
removal of ACM sheet is relatively inexpensive, easy to conduct, and the ACM can then be
removed from the site. However, considering that considerable excavation and filling of
the site is required for development, as well as encapsulation of the ACM impacted soils
is possible, and a more financially viable option than disposing it offsite; this is not the
preferred option. This would only be considered further is ACM impacted soil was at
volumes in excess of that which could be capped onsite, which is considered unlikely.

3.9.3.2 Biological & Associated Malodourous Soils

Given the ability to treat this material onsite and subsequent possible reuse of treated
material, to minimise offsite disposal volumes and associated cost, this option is not
preferred. However, should the preferred option (onsite treatment, section 3.9.1.2) for
this material be unsuccessful, or the material be considered unsuitable for reuse for
reasons other than the identified impacts (e.g. geotechnical unsuitable), offsite disposal
may be a suitable alternative.

3.9.3.3 Waste Material in fill on ground (aesthetic)

The waste materials, including building rubble and poultry carcasses, poses an aesthetic
issue that cannot be treated and returned to the site. Although, some screening of
materials may assist in reducing the volume of material required for disposal. Some
materials may also be able to be recycled, which is considered within this ‘disposal’
option. As such, this option is preferred.

3.9.4 Option4
Consolidation and isolation of the soil by onsite containment within a properly designed
barrier with ongoing management

3.9.4.1 ACM in stockpiles/ surface spoils/ fill

Containment of ACM impacted materials is the preferred option given the potential for
considerable ACM impacted soil volumes being generated, and the development requiring
considerable cut and fill to achieve the design level. It is important to note that,
remediation via containment will place restrictions on the proposed redevelopment of
the site (i.e. a Site Management Plan, including capping requirements), as well as a legal
requirement for ongoing management placed on the ultimate custodian of the land where
material is contained.
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3.9.4.2 Biological & Associated Malodourous Soils
Given the ability to treat this material onsite and subsequent reuse of treated material, to
contain this material onsite (without any treatment) is not preferred.

3.9.4.3 Waste Material in fill on ground (aesthetic)

As some of these materials may be able to be removed for recycling, and containment may
not be feasible for materials that are not able to be compacted without any segregation/
treatment is not the preferred option.

3.10 Capital Investment Value

The estimated Capital Investment Value (CIV) for the Project is approximately $105
million (Appendix O).
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