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EXECUTIVE SUMMARY

Anderson Environment & Planning (AEP) was commissioned by ADW Johnson Pty Ltd on behalf of
Lochinvar Developments Pty Ltd (the proponent) to undertake a Streamlined Biodiversity Development
Assessment Report (SBDAR) over land identified as 898 New England Hwy, 25 Wyndella Rd and 39
Wyndella Rd, Lochinvar, NSW, located within the Maitland Local Government Area (LGA) in the Hunter
region of New South Wales.

Lochinvar Developments Pty Ltd is proposing a 258 Lot residential subdivision with internal roads,
services, storm water facilities, recreational park lands, vegetated riparian creek line and Asset
Protection Zones (APZs). The land is currently zoned for General Residential (R1) land use and forms
part of the Lochinvar Urban Release Area. This report responds to the updated subdivision layout,
developed as a result of comments provided by Maitland City Council in November 2023 on the
development application.

This report has been prepared to meet the requirements of the Biodiversity Assessment Method 2020
(BAM) established under Section 6.7 of the Biodiversity Conservation Act 2016 (NSW). This
assessment utilises methods detailed within the BAM Order 2020 to identify biodiversity values inherent
within the site, including known and potentially occurring threatened species and ecological
communities, and quantifies impacts of the proposal upon these values.

The Subject Site totals approx. 25.91ha, comprising approx. 0.94ha of degraded condition native
vegetation, with the remainder of the Subject Site consisting of exotic / cleared lands.

The native vegetation within the Subject Site contains four (4) plant community types (PCT), which are
present in varying condition:

o 3328 - Lower Hunter Red Gum-Paperbark Riverflat Forest (0.03ha).

e 3433 - Hunter Coast Foothills Spotted Gum-Ironbark Grassy Forest (0.07ha).

e 4042 - Lower North Riverflat Eucalypt-Paperbark Forest (0.13ha).

e 4044 - Northern Creekflat Eucalypt-Paperbark Mesic Swamp Forest (0.70ha).

o Planted Native Cynodon dactylon (23.94ha).
The proposal will require the removal or modification of approx. 0.94ha of native PCT vegetation.
As per the requirements of the BAM’s Streamlined Assessment Module for Smal

The remainder of the Subject Site comprises 1.03ha of cleared vegetation, grazed pasture improved
grassland, and non-vegetated areas including existing infrastructure and farm dams.

No threatened fauna or flora species were identified as utilising the site. Fauna species recorded were
typical of those expected in this locality and in this type of remnant habitat with tenuous connections to
larger patches of habitat offsite.

To offset residual impacts of the proposed native vegetation removal, the proposal would require
retirement of a total of:

o 1 x PCT 3433 Ecosystem Credits (or equivalent).

e 10 x PCT 4044 Ecosystem Credits (or equivalent).

Avoid and minimise principles were considered during this assessment, whereby the location of the
proposed works is designed to occur primarily within the degraded site that is zoned for R1 — General
Residential. Further site specific avoid and minimised measures are provided within this report.
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The proposed development involves works within 40m of a watercourse including a creek crossing,
triggering Section 91 of the Water Management Act, 2000, and Section 201 and 219 of the Fisheries
Management Act, 1994.

Assessment of the proposal under other relevant environmental policy instruments including State
Environmental Planning Policy (Biodiversity and Conservation) 2021 - Chapter 4 Koala Habitat
Protection 2021 (BC SEPP), State Environmental Planning Policy (Resilience and Hazards) 2021 —
Chapter 2 Coastal Management (RH SEPP) (Coastal Management SEPP 2018) and the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) was undertaken and is included in
Appendix G.

The Subject Site only provides potential seasonal foraging habitat for relevant species, it is not mapped
as Important Areas for Regent Honeyeater or Swift Parrot, and no Grey-headed Flying-fox roost camps
are present within the site. Therefore, referral under the EPBC Act is not likely to be necessary for this
proposal.
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Biodiversity Conservation Act, 2016 (BC, Act) Section 6.15 Currency of
biodiversity assessment report

1. A biodiversity assessment report cannot be submitted in
connection with a relevant application unless the accredited
person certifies in the report that the report has been prepared on
the basis of the requirements of (and information provided under)
the biodiversity assessment method as at a specified date and that
date is within 14 days of the date the report is so submitted.

I, Natalie Black (BAAS: 19076)
declare that | prepared the BDAR
and all BDAR amendments for the
relevant application on the basis of
the requirements within BAM 2020
as at the specified date (below).

2. A relevant application is an application for planning approval, for
vegetation clearing approval, for biodiversity certification or in
respect of a biodiversity stewardship agreement.

Not applicable to this application.

Biodiversity Conservation Regulation, 2017 (BC Regulations) Clause 6.8 Content of biodiversity

development assessment reports (section 6.16)

A biodiversity development assessment report must include—

1. the number and classes of biodiversity credits required to be | Addressed within Section 2.7 of this
retired in accordance with the like-for-like requirements of the | gpaR
offset rules, and

2. the number and classes of biodiversity credits that could be | Addressed within Section 2.7 of this
retired in accordance with the variation rules (in any case in | gpaR
which the proponent of the development proposes to use the
variation rules), and

3. details of any proposal to fund a biodiversity conservation | Not applicable to this application.
action in accordance with the offset rules, and

4. details of any ecological rehabilitation of a site impacted by | Not applicable to this application
mining under a mining lease that is proposed as a measure to
offset or compensate for those impacts, and

5. the date of the report and the requisite certification under | As below.
section 6.15 of the Act, and

6. details of the accreditation of the person preparing the report | As above and Appendix |
and of the qualifications and experience of any other person
commissioned to conduct research or investigations that are
relied on in preparing the report, and

7. any other information required by the biodiversity assessment | Refer Appendices for contributing

method or ancillary rules to be included in the report.

investigations, results and
contributing reports prepared by other
Professional consultants

6.5 Ancillary rules of Environment Agency Head for purposes of biodiversity offset and variation rules

(4) If the ancillary rules are changed, a biodiversity assessment report
may, during the period of 90 days after the rules were changed, be
prepared on the basis of the rules in force before the change, but only
if the report states that it has been prepared on that basis.

This report has been prepared in
accordance with all ancillary rules
prior to 90 days from the date of
certification. All ancillary rules after
the 90 days have not been included in
this assessment.
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Glossary of Terms
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Assessment Area

Land occurring within a 1500m buffer around the Subject Site boundary.

Biodiversity Assessment Method Order (2020) that determines:

¢ Methodology applicable to quantifying biodiversity values inherent
within a development site;

BAM e Avoid and minimise efforts required to be employed as part of any
development proposal; and
¢ Number and class of credits required to offset residual impacts of the
proposal upon the biodiversity values therein.
BC Act Biodiversity Conservation Act 2016

Biodiversity Credit Report

Specifies the number and type of biodiversity credits required to offset the
impacts of a development.

BAM Calculator (BAM-C)

The online tool used to interpret site survey data and regional location
information to quantify ecosystem and species credits required /
generated at a development / stewardship site.

Biodiversity credits

Ecosystem or Species Credits required to offset the loss of biodiversity
values on a development site.

Biodiversity offsets

Specific measures that are put in place to compensate for impacts on
biodiversity values.

Biodiversity values

The composition, structure and function of ecosystems, and threatened
species, populations and ecological communities, and their habitats.

BRW Biodiversity Risk Weighting
CEEC Critically Endangered Ecological Community
Council Maitland Council
The former Commonwealth Department of Agricultural, Water and
DAWE .
Environment
CDCCEEW The. Commonwealth Department of Climate Change, Energy, the
Environment and Water
DCCEEW The NSW Department of Climate Change, Energy, the Environment and
Water
DoEE The former Commonwealth Department of the Environment and Energy
DPI The NSW Department of Primary Industries
DPE The NSW Department of Planning and Environment
DPIE The former NSW Department of Planning, Industry and Environment

Ecosystem credit

The class of biodiversity credits created or required for the impact on
EECs, CEECs and threatened species habitat for species that can be
reliably predicted to occur within a vegetation type.

EEC Endangered Ecological Community
EPBC Act -égises:{:)r:?cvrﬁggg, Environment Protection and Biodiversity
IBRA Interim Biogeographic Regionalisation for Australia
OEH The former NSW Office of Environment and Heritage
PFC Projected Foliage Cover
The Subject Site consists of lands within 898 New England Hwy, 25
Subject Site Wyndella Rd and 39 Wyndella Rd, Lochinvar, NSW (Lots 2-6 and 9

DP747391, Lots 12 and 13 DP1219648). Land upon which the
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development is proposed, and within which residual impacts upon
biodiversity are required to be offset, as shown in Figure 1

Class of biodiversity credits created or required for the impact on
Species credit threatened species that cannot be reliably predicted to use an area based
on habitat surrogates.

TBDC Threatened Biodiversity Data Collection
TEC Threatened Ecological Community

VIS Vegetation Integrity Score

VRZ Vegetated Riparian Zone
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1.0 Stage 1 — Biodiversity Assessment

1.1 Introduction

A residential subdivision is proposed within land known as 898 New England Hwy, 25 Wyndella Rd and
39 Wyndella Rd (Lot 2 to 6 DP 747391, Lot 12 and 13 DP 1219648, and Lot 9 DP 747391), Lochinvar,
NSW. At the request of Lochinvar Developments Pty Ltd (the Proponent), Anderson Environment &
Planning (AEP) have undertaken the necessary investigations to inform the production of a Streamlined
Biodiversity Development Assessment Report (SBDAR) addressing the proposed development.

This SBDAR undertaken adheres to the approach outlined in the Biodiversity Assessment Method
(DPIE 2020a) (the BAM) and the BAM Calculator User Guide (DPIE 2020b).

1.1.1 Biodiversity Offsets Scheme Threshold Triggers

Biodiversity Values Map Threshold

The Biodiversity Values Map (BV Map) identifies land with high biodiversity value, as defined by the
Biodiversity Conservation Regulation 2017. The Biodiversity Offsets Scheme (BOS) applies to all local
developments, major projects or the clearing of native vegetation where the SEPP (Vegetation in Non-
Rural Areas) 2017 applies. Any of these will require entry into the BOS if they occur on land mapped
on the BV Map. Exempt and complying development or private native forestry are not subject to the
BOS.

The BV Map does not intersect with the Study Area; therefore, the proposal does not trigger the BOS
or the requirement for a Biodiversity Development Assessment Report (BDAR) under this criterion (refer
Appendix A).

Area Clearing Threshold

The Area Clearing threshold trigger is defined as follows: “The area threshold varies depending on the
minimum lot size (shown in the Lot Size Maps made under the relevant Local Environmental Plan
(LEP)), or actual Iot size (where there is no minimum lot size provided for the relevant land under the
LEP). The area threshold applies to all proposed native vegetation clearing associated with a
development proposal”.

In this case, the minimum lot size has been specified in the LEP as 450m? (0.06ha), which falls within
the minimum lot size category of <1ha and consequently the area clearing threshold of >0.25ha applies
(refer Table 1). The removal of 0.94ha of native vegetation is under the 1.0ha area clearing limit, and
as such the preparation of a BDAR using the Streamlined Assessment Module for Small Area
Development of the BAM is required based on the clearing threshold.

Table 1 — Area Clearing Thresholds (BC Act)

Threshold for clearing, above which the BAM and

Minimum lot size offsets scheme apply

<1ha >0.25ha

1ha to <40ha >0.5ha.

40ha to <1000ha >1.0ha
>1000ha >2ha

This SBDAR has been triggered as required by Clause 7.1 Biodiversity Conservation Regulation 2017
by the following threshold:
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e (a) the clearing of native vegetation of an area declared by clause 7.2 as exceeding the
threshold.

Therefore, a SBDAR s required, with an assessment under Appendix C, Table 12 of the Biodiversity
Assessment Method Order 2020 (BAM Order).

1.1.2 Assessment Scope

The SBDAR presented herewith aims to quantify impacts of the proposal upon biodiversity values based
on the methods described within the BAM Order, including threatened entities listed under the BC Act.

The proposed development has been assessed under the Streamlined Assessment Module for Small
Area Development of the BAM as the minimum Lot size associated with the property falls within the
Area Clearing Limits of the small area development module for sites that have a minimum lot size that
is less than less than 1ha. As per Table 12 of the BAM, the maximum area clearing limit for application
of the small area development module for this minimum lot size is less than 1ha. The proposed
development is seeking to clear approximately 0.94ha of native vegetation, thus, the clearing threshold
for the minimum lot size is not being exceeded and falls within the clearing limits prescribed in the BAM
under the Streamlined Assessment Module for Small Area Development. This report includes:

e Stage 1 - Biodiversity Assessment — including the mapping of remnant vegetation
communities including Endangered Ecological Communities (EECs) within the site, the location
of previously identified threatened species and their habitats, and potential contemporary
occurrence of threatened species identified within the BAM Calculator; and

e Stage 2 — Impact Assessment — identification of impact avoidance and mitigation measures,
and the quantifying of offset requirements in the form of biodiversity credits based upon residual
impacts of the proposal.

It is noted that under the Streamlined Assessment Module the dominant PCT associated with a
Threatened Ecological Community (TEC) is required to be adopted for all vegetation zones. As such,
the PCT and associated vegetation zones on site have been assessed under the BC Act Listed EEC
Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin and NSW North Coast Bioregions.

1.1.3 The Proposal

Lochinvar Developments Pty Ltd is proposing a 258-lot residential subdivision with internal road,
services, and asset protection zones (APZs). The residential development will be situated within
Development Boundary Lots 2-6 and 9 DP747391, Lots 12 and 13 DP1219648 (approx. 22.5ha)
currently zoned for General Residential (R1) land use. The proposed development is a large residential
subdivision planned under the Lochinvar Urban Release program with a realignment of an existing
creek line proposed to be managed under a Biodiversity Management Plan (BMP).

The Assessment Area covers approximately 1061ha and the Study Area totals approx. 26.51ha,
comprising approx. 1.14ha of poor and highly degraded condition native vegetation, with the remainder
of the Study Area consisting of exotic / cleared lands.

The native vegetation within the Study Area contains four (4) plant community types (PCTs), which are
present in varying conditions:

e PCT 3328 - Lower Hunter Red Gum-Paperbark Riverflat Forest (0.03ha);

o PCT 3433 - Hunter Coast Foothills Spotted Gum-Ironbark Grassy Forest (0.20ha);

o PCT 4042 - Lower North Riverflat Eucalypt-Paperbark Forest (0.13ha);

o PCT 4044 - Northern Creekflat Eucalypt-Paperbark Mesic Swamp Forest (0.78ha); and
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e Planted Native - Cynodon dactylon (24.11ha).

The proposal will require the removal or modification of approx. 0.94ha of native vegetation. As part of
this proposal to minimise impacts to PCT 3433, 0.10ha of vegetation will be retained and revegetated
under a BMP. The current creek line and exotic riparian vegetation will be realigned and revegetated
within the proposed BMP works. The realignment is proposed to improve the flooding in the local
landscape and improve aquatic flora and fauna habitat for local species to utilise.

The remainder of the Study Area comprises 1.14ha of cleared vegetation, unmaintained grassland,
farm dams and non-vegetated areas including existing infrastructure surrounding the current dwelling.

In summary, approx. 0.94ha of native vegetation, 23.94ha of planted native vegetation and 1.03ha of
exotic / cleared / existing infrastructure and a farm dam within the Subject Site will be cleared for the
development.

The proposed development plan is included in Appendix B.

1.1.4 General Description of the Subject Site and Site Particulars

The Subject Site is located within the Maitland Local Government Area (LGA) in the Hunter Region of
NSW (Figure 1 and Table 2). The Subject Site is currently a large lot under 1km from the Pacific
Highway, within a semi-rural area released as a part of the Lochinvar Urban Release.

The Subject Site currently contains one farm shed with the majority of the allotment dominated by
exotic/non-native planted vegetation and highly disturbed/managed paddock with scattered paddock
trees and a small patch of native vegetation within the west of the first-order creek riparian zone
bisecting the south of the site.

Table 2 — Site Particulars

Detail Comments
Client Lochinvar Developments Pty Ltd C/- ADW Johnson Pty Ltd
Address 898 New England Hwy, 25 Wyndella Rd and 39 Wyndella Rd, Lochinvar, NSW
Lot 2 to 6 DP 747391
Title(s) Lot 12 and 13 DP 1219648

Lot 9/DP 747391

The Study Area (approx. 26.51ha) consists of the proposed Development Lot
Study Area Boundary, and buffer that considers impacts from associated Roads & Infrastructure
batters.

The Subject Site (approx. 25.94ha) which includes Roads and Infrastructure Impacts
consists of semi-rural land currently being grazed. The vegetation is dominated by
pasture grasses, exotics and weeds with remnant native vegetation comprised of
predominantly scattered paddock trees.

A first order stream bisects the south of the south from west to east. Three farm dams
are present in the northern portion of the Site.

There are agricultural structures consisting of an open shed and scattered rubble piles
throughout the paddock (refer to Figure 1).

Subject Site

The Assessment Area is all areas within a 1500m buffer of the Study Area, totalling
approx. 1061ha.

LGA Maitland

Assessment Area

Under the Maitland Local Environmental Plan 2011 (the LEP) (pub. 16-12-2011), the

Zoning Subject Site is zoned R1 — General Residential.
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Detail Comments

Current Land Use dominated by scattered paddock trees concentrated around the creekline in the south

The Study Area consists of rural land currently being grazed. The vegetation is
dominated by pasture grasses, exotics and weeds with remnant native vegetation

of the site. There are agricultural structures consisting of an open shed and scattered
rubble piles throughout the paddock

Surrounding Land | o reation areas and the New England Highway (SP2 — Special Infrastructure).

Surrounding land uses including small and large lot residential, grazing lands, schools,

Use

The Lochinvar Land Release promises further residential growth in the area.

Figure 1 depicts the extent of the Subject Site and Subject Site. Figure 2 depicts native vegetation
occurring within the Assessment Area along with other site location features.

1.1.5

Information Sources

Information and spatial data provided within this SBDAR have been compiled from various sources
including:

Field surveys conducted within the site and surrounding areas by AEP (2022, 2023, 2024);
State survey guidelines (DEC 2004; OEH 2018; DPIE 2020b; DPE 2022).
PlantNET NSW (https://plantnet.rbgsyd.nsw.gov.au/);

Aerial Photograph Interpretation (API) of the site and surrounding locality (Google 2023; SIX
Maps 2023; Nearmap 2024);

DCCEEW Threatened Biodiversity Profiles
(https://www.environment.nsw.gov.au/threatenedSpeciesApp/);

Search and review of flora and fauna sighting records in the DCCEEW BioNet Atlas within a
100km? search area around the site (https://www.environment.nsw.gov.au/topics/animals-and-
plants/biodiversity/nsw-bionet);

Protected Matters Search within a 5km radius of the site held by CDCCEEW, summarising
Matters of National Environmental Significance that may occur in, or may relate to the Subject
Site;

DCCEEW’s BAM — Important Areas Viewer to determine whether the site is mapped as Swift
Parrot, Regent Honeyeater, Migratory Shorebird and Plains-wanderer Important Areas;

Collective knowledge gained from previous ecological survey and assessment in the Maitland
City Council area over the past 30 years; and

Anecdotal records.
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1.2 Landscape Features
1.2.1 Regional Landscapes

The development site was identified as occurring within the following areas:

e IBRA Bioregion: Sydney Basin.

e IBRA Subregion: Hunter.

e NSW Landscape: The Subject Site occurs entirely on the ‘Newcastle Coastal Ramp’ landscape.
This landscape was selected for use within the BAM calculator. Delineation of NSW Landscape
area is shown in the Location Map (Figure 2).

1.2.2 Identified Landscape Features

The BAM identifies nine (9) landscape features that require assessment for their relevance to the
Subject Site. These features are outlined in Table 3.

Table 3 — Landscape Feature Assessment

Landscape Feature

Assessment

Rivers and Streams

Several hydrological features are regionally mapped as occurring within the
Study Area. These include a first-order hydroline running from the north to
the southwest, and another first-order hydroline running from the southwest
to the northwest. Upstream outside of the Study Area, a network of
hydrological features leads to the convergence of two second-order streams
within the Study Area, forming a third-order stream that exits the Study Area
at its western boundary (Figure 2).

Detailed riparian assessments determined that, for the purpose of applying
the accurate Vegetation Riparian Zones for a Controlled Activity Approval
(Section 91 of the Water Management Act, 2020), the unnamed
watercourse within the Subject Site is a first-order watercourse (see
Appendix I)

Three farm dams are present within the site.

Wetlands

No mapped wetlands - SEPP (Resilience and Hazards) 2021 or otherwise -
occur within the site.

Native Vegetation Extent

Approximately 1.14ha of native vegetation occurs within the Study Area, of
which 0.94ha is proposed to be cleared. The PCTs occurring within the
Study Area are as follows:

e 3328 - Lower Hunter Red Gum-Paperbark Riverflat Forest. It was
determined as not commensurate with none of its associated
TECs, namely BC Act Listed EEC — Hunter Lowland Redgum
Forest in the Sydney Basin and New South Wales North Coast
Bioregions; BC Act Listed EEC — River-Flat Eucalypt Forest on
Coastal Floodplains of the New South Wales North Coast, Sydney
Basin, and South East Corner Bioregions or EPBC Act Listed
CEEC - River-flat eucalypt forest on coastal floodplains of
southern New South Wales and eastern Victoria.

e 3433 - Hunter Coast Foothills Spotted Gum-Ironbark Grassy
Forest. It is commensurate with associated BC Act Listed EEC
Lower Hunter Spotted Gum Ironbark Forest in the Sydney Basin
and NSW North Coast Bioregions.

e 4042 - Lower North Riverflat Eucalypt-Paperbark Forest. It was
determined as not commensurate with associated BC Act Listed
EEC — Freshwater Wetlands on Coastal Floodplains of the New
South Wales North Coast, Sydney Basin, and South East Corner
Bioregions.
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4044 - Northern Creekflat Eucalypt-Paperbark Mesic Swamp
Forest. It was determined as not commensurate with associated
BC Act Listed EEC Swamp Sclerophyll Forest on Coastal
Floodplains of the New South Wales North Coast, Sydney Basin
and South East Corner Bioregions.

Planted Native - Cynodon dactylon.

Connectivity Features

The site has limited connectivity throughout grazing lands to the northwest
via sparsely vegetated riparian zones, to no vegetative connectivity to the
south due to the surrounding land uses, being a school, grazing lands and
the New England Highway (SP2 — Special Infrastructure).

Karst, Caves, Crevices, Cliffs,
Rock and other Geological
Features of Significance

There are no identified karst, caves, crevices, cliffs, rock and other
geological features of significance within the Subject Site.

NSW Landscape

The Subject Site occurs within the Newcastle Coastal Ramp.

Soil hazard features

Class 5 Acid Sulphate Soils are present on site.

Features identified by the
Secretary’s Environmental
Assessment Requirements

(SEARSs)

No SEARSs apply to this proposal.

Areas of Outstanding
Biodiversity Value (AOBV)
under the BC Act:

No AOBYV are present on the Subject Site or the adjacent lands.

1.2.3 Geology and Soils
Australian Soil Classification (ASC):

e Creekline: KU - Kurosols

o Remainder of Study Area: CH - Chromosols

Great Soil Group:

o Creekline: GP - Gleyed Podzolic Soils

e Remainder of Study Area: NKB - Non-calcic Brown Soils

Hydrologic Soil:

o Creekline: D — Very Slow Infiltration

e Remainder of Study Area: C — Slow Infiltration
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1.3 Site Context Components and Native Vegetation

Site layout allowed for the landscape values to be determined based upon a site-based method, rather
than that of a linear method.

1.3.1 Landscape Native Vegetation Cover

The Assessment Area, consisting of a 1500m buffer placed around the Subject Site, covers
approximately 1061ha. Approximately 72.24ha comprises native vegetation as per Section 4.3.2 of the
BAM. This equates to approximately 6.81% native vegetation cover and an integer of 7% was entered
into the BAM Calculator.

1.3.2 State Vegetation Type Mapping

The State Vegetation Type Map (SVTM) (DPE, 2023) indicates that the native vegetation present
consists of PCT 3433 - Hunter Coast Foothills Spotted Gum-Ironbark Grassy Forest and PCT 4023 -
Coastal Valleys Riparian Forest. The vegetation communities mapped within the area, and their extent,
are provided in Table 4 and Figure 3. Lower Hunter Vegetation Mapping (Parsons Brinkerhoff 2013)
was also afforded consideration.

SVTM served as a basis for preliminary site assessment. Ground-truthing of vegetation by AEP (2022,
2023 and 2024) was the prime source of data to inform Plant Community Type determination in the
present assessment.

Table 4 — State Vegetation Type Mapping Results

PCT ID PCT Name Area
3433 Hunter Coast Foothills Spotted Gum-Ironbark Grassy Forest 0.20
4023 Coastal Valleys Riparian Forest 0.02

Not Native Vegetation 26.30
Total 26.51
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1.3.3 Plot Based Floristics Surveys

Flora surveys were undertaken by AEP in August and December 2022, January 2023, and April 2024
to produce a flora species list for the Subject Site, to search specifically for threatened flora and fauna
species known to occur within the wider area, and to gather data necessary to both derive vegetation
community type(s) and to meet relevant survey guidelines. Such works included:

e Ground-truthing of vegetation mapping to identify all vegetation communities present onsite as
well as segregate vegetation zones according to condition and current management practices;

e Systematic coverage of the site using the Random Meander Technique (Cropper 1993);

e A total of 11 BAM plots were undertaken by AEP within the Study Area to assess different
vegetation zones. Plots were located randomly within each vegetation zone.

e Field sheets are provided in Appendix D. The location of BAM Plots is depicted in Figure 4. A
summary of the plot data is provided in Appendix D.

1.3.3.1 Plant Community Types (PCTs) and Vegetation Zones

Where native vegetation occurs, four (4) Plant Community Types (PCTs) were determined to occur, as
follows:

e PCT 3328 - Lower Hunter Red Gum-Paperbark Riverflat Forest;

e PCT 3433 - Hunter Coast Foothills Spotted Gum-Ironbark Grassy Forest;
e PCT 4042 - Lower North Riverflat Eucalypt-Paperbark Forest; and

e PCT 4044 - Northern Creekflat Eucalypt-Paperbark Mesic Swamp Forest.

e Vegetation determined as “Planted Native” due to the presence of Cynodon dactylon was also
identified on site and is assessed thereafter.

PCT 3328 - Lower Hunter Red Gum-Paperbark Riverflat Forest

Vegetation present on site determined to be associated with PCT 3328 - Lower Hunter Red Gum-
Paperbark Riverflat Forest is in a highly disturbed and fragmented condition. The determination to
associate this vegetation to PCT 3328 was made due to the presence of the remnant canopy species
Eucalyptus tereticornis, and the midstratum species, Hakea sericea, in conjunction with the Study
Area’s position within the Hunter IBRA Subregion and Newcastle Coastal Ramp NSW Landscape. Both
species were scattered across the northern portion of the site. No other species associated with this
PCT was found to be present on site following a long history of agricultural land use. The ground stratum
was dominated by a wide range of pasture grasses.

PCT 3328 - Lower Hunter Red Gum-Paperbark Riverflat Forest is associated with BC Act listed EEC
and EPBC Act listed CEEC River-flat eucalypt forest on coastal floodplains of southern New South
Wales and eastern Victoria. Associated vegetation within the Subject Site is limited to one (1) canopy
tree species, Eucalyptus tereticornis, and one (1) midstratum species, Hakea sericea. Therefore, as
detailed in Appendix I, the vegetation present was determined as not being commensurate with the
BC Act listed and EPBC Act listed threatened ecological communities.

PCT 3433 - Hunter Coast Foothills Spotted Gum-lronbark Grassy Forest

The Hunter Coast Foothills Spotted Gum-Ironbark Grassy Forest present on site is dominated by a
canopy of Spotted Gum (Corymbia maculata) and Grey Gum (Eucalyptus punctata). This patch of
vegetation is not remnant, having been planted in what appears to be parallel lines no longer than 20
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years ago, which is evidenced by the age of the trees. The assignment to this PCT was justified by the
characteristic species present including Spotted Gum (Corymbia maculata), Grey Gum (Eucalyptus
punctata) and Lobelia purpurascens, and the PCT being present within the locality.

There is a mixture of Dry Sclerophyll Forests species and Forested Wetland species such as Casuarina
glauca, Carex appressa and Juncus usitatus resulting from plantings being placed adjacent to the
hydroline. Additional native species present include Centella asiatica, Rumex brownii, Lachnagrostis
aemula and Parsonsia straminea.

PCT 3433 - Hunter Coast Foothills Spotted Gum-Ilronbark Grassy Forest is associated with the BC Act
listed EEC Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin Bioregion. Given the
absence of midstory, sparse native understorey and fragmented condition of the site, the Hunter Coast
Foothills Spotted Gum-Ironbark Grassy Forest present in planted form is a highly disturbed variant of
the EEC. This small patch of vegetation suffers from edge effects and disturbance form the grazing
cattle. The entire Subject Site is currently grazed by cattle and therefore suppressing the shrub layer.
The lower stratum, although highly disturbed and containing a large cover of exotics, also contains a
regenerating native understorey.

PCT 4042 - Lower North Riverflat Eucalypt-Paperbark Forest

Vegetation in the southern low-lying areas of the Site were determined to be commensurate with PCT
4042 - Lower North Riverflat Eucalypt-Paperbark Forest. Casuarina glauca dominated the canopy with
a ground stratum of Carex appressa, Juncus usitatus. Introduced species Cyperus eragrostis and
Juncus acutus also dominated the low-lying areas of the site.

PCT 4042 - Lower North Riverflat Eucalypt-Paperbark Forest is associated with the BC Act listed EEC
Swamp oak floodplain forest of the NSW North Coast Sydney Basin and South East Corner bioregions.
Associated vegetation within the Subject site is limited to one (1) canopy tree species, Casuarina
glauca, and two (2) ground stratum species, Carex appressa and Juncus usitatus. Given the limited
diversity of native species, highly disturbed and fragmented condition of the site, the Lower North
Riverflat Eucalypt-Paperbark Forest present was determined to be a highly disturbed variant of the
EEC.

PCT 4044 - Northern Creekflat Eucalypt-Paperbark Mesic Swamp Forest

Vegetation was assessed in southern section of the allotment. This area is dominated by the tree
species Casuarina glauca. Very sparse Dichondra repens is present in the midstorey and ground covers
are dominated by exotic species including Ehrharta erecta, Paspalum dilatatum, Plantago lanceolata,
and Sida rhombifolia. Paired with the PCT, BAM 4 was a modified plot undertaken in the north-western
section of the allotment, being a small remnant patch of Melaleuca ericifolia. This area has some
Sporobolus elongatus and Euchiton spp. present in the ground layer. However, this stratum is
dominated by exotics including Briza maxima and Hypochaeris radicata.

PCT 4044 - Northern Creekflat Eucalypt-Paperbark Mesic Swamp Forest is associated with BC Act
listed EEC Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions. Associated vegetation within the Subject Site is
limited to two (2) canopy tree species, Casuarina glauca and Melaleuca ericifolia. Given the limited
diversity of native species, highly disturbed and fragmented condition of the site, the Northern Creekflat
Eucalypt-Paperbark Mesic Swamp Forest present was determined to be a highly disturbed variant of
the EEC.
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Native cover in grass-only BAM plots 2, 5, 7 and 8 was determined to be less than 15% which does not
meet the threshold for the Native Vegetation Extent (NVE) draft guidelines and was excluded from this
calculation. Plots 2, 5, 7, and 8 were determined to occur in a vegetation zone described as “Planted
Native Cynodon dactylon” with high exotic load.

High Threat Weeds present within the Study Area include Andropogon virginicus (Whisky Grass),
Araujia sericifera (Mothvine), Bidens pilosa (Cobbler's Pegs), Briza subaristata, Chloris gayana
(Rhodes Grass), Cyperus eragrostis (Umbrella Sedge), Ehrharta erecta (Panic Veldtgrass), Galenia
pubescens (Galenia), Juncus acutus, Megathyrsus maximus (Guinea Grass), Olea europaea subsp.
cuspidata (African Olive), Paspalum dilatatum (Paspalum), Senecio madagascariensis (Fireweed),
Solanum seaforthianum (Climbing Nightshade), and Stenotaphrum secundatum (Buffalo Grass).

Ground-truthed PCT mapping for the Subject Site is shown in Figure 4. BAM plot photographs are
included in the body of the report and additional site photographs are provided in Appendix E.

1.3.4 Selection Justification

The BAM requires the identification of the PCTs (or the most likely PCTs) and all TECs on the Subject
Site. The identification must be in accordance with the NSW PCT classification as described in the
BioNet Vegetation Classification system. The identification of TECs must be consistent with the NSW
Threatened Species Scientific Committee Final Determination for the TEC.

1.3.4.1 PCT Determination and Vegetation Zones Process

AEP utilises the NSW Government BioNet Vegetation Classification, 2023 webpage including the PCT
Data and Bulk Export data spreadsheet to determine the most likely PCTs. The following outlines the
process:

1. Determine the State Vegetation Type Mapping Extent based on most recent mapping tools.

2. Determine the IBRA and IBRA Subregion zones — this step assists in discounting PCTs that
are not located within Subject Site.

3. Determine the NSW Landscapes — a map needs to be generated for this step as there may be
multiply landscapes within the Subject Site.

4. Use the floristic results from the BAM Plots, filtering from canopy species through to other
ground-stratum species. Using the BioNet Vegetation Classification is critical in this stage
where the frequency of the species present is the leading contributor to refining the PCT as
confirmation of presence and absence is identified within this step.

The above steps allow the narrowing of the potential PCTs as shown in Table 5 with further assessment
required.

5. Using the BioNet Vegetation Classification and details collected in the field to assess both the
Vegetation Formation and Class must be undertaken to ensure the species present are a
representation of the community at the Subject Site. For example, some species such as
Eucalyptus robusta, can be found in both Dry Sclerophyll Forests and Forested Wetlands,
which will significantly alter the PCT if not assessed accurately.

6. Determination of LGA, as there are particular plant communities that are restricted to or
excluded from LGAs.

7. Geographical Restrictions and elevation are researched — these factors play a significant role
in soil types and climatic conditions which impacts the location of flora within NSW.

8. AEP uses E-Spade to determine the local soil types to assist with refining the PCTs.
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9. Other habitat restrictions such as rainfall, tidal, riparian zones, etc are also researched against
the BioNet Vegetation Classification results and data collected on site.

The above steps are generally undertaken in order to ensure the PCTs within the Subject Site are an
accurate reflection of the vegetation communities occurring within the areas.

Tables 6, 8, 10 and 12 provide a summary of each of the contributing factors used to determine the
PCT present within the areas deemed native vegetation by the Accredited Assessor and Botanist.

Tables 7, 9, 11 and 13 show the assessment of each condition of the vegetation PCTs within the
Subject Site to assist with the determination of the Vegetation Zones. AEP utilises the data collected in
the field and the Vegetation Integrity Scores to determine the conditions.
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Table 5 — Species Data for Potential PCT Determination

Potential
Plot ID | Dominant Native Species Diagnostic species present PCTs
1 Eucalyptus punctata; Eucalyptus spp.; | Corymbia maculata, Eucalyptus punctata; 3241
Casuarina glauca; Corymbia maculata; | Callistemon salignus, Pittosporum
Callistemon salignus; Centella asiatica; | revolutum, Pittosporum  undulatum; 3432
Parsonsia straminea; Pittosporum | Juncus  usitatus, Carex appressa,
revolutum;  Rumex  brownii;  Carex | Lachnagrostis aemula; Lobelia 3433
appressa; Juncus usitatus; Lachnagrostis | purpurascens, Dichondra repens,
aemula; Lobelia purpurascens. Centella asiatica; Parsonsia straminea. 3446
2 Euchiton spp.; Fimbristylis dichotoma; | Cynodon dactylon Planted
Lachnagrostis aemula; Sporobolus Native
elongatus; Cheilanthes sieberi; Eragrostis Module
brownii.
3 Casuarina glauca; Dichondra repens Eucalyptus robusta, Casuarina glauca, 4020
Eucalyptus ~ microcorys, Eucalyptus
punctata, Eucalyptus tereticornis, 4023
Corymbia maculata,
Callistemon salignus, Pittosporum 4042
revolutum, Pittosporum  undulatum,
Melaleuca ericifolia, 4044
Carex appressa, Juncus usitatus,
Themeda triandra,
Lobelia purpurascens, Dichondra repens,
Centella asiatica, Parsonsia straminea
4 Melaleuca ericifolia; Sporobolus | Eucalyptus robusta, Casuarina glauca, 4020
elongatus; Euchiton spp.; Fimbristylis | Eucalyptus = microcorys, Eucalyptus
dichotoma; Austrostipa ramosissima; | punctata, Eucalyptus tereticornis, 4023
Bothriochloa macra; Cyperus spp. Corymbia maculata,
Callistemon salignus, Pittosporum 4042
revolutum, Pittosporum  undulatum,
Melaleuca ericifolia, 4044
Carex appressa, Juncus usitatus,
Themeda triandra,
Lobelia purpurascens, Dichondra repens,
Centella asiatica, Parsonsia straminea
5 Euchiton spp.; Sporobolus elongatus; | Cynodon dactylon Planted
Fimbristylis dichotoma, Eragrostis brownii Native
Module
6 Eucalyptus spp.; Eucalyptus tereticornis; | Eucalyptus tereticornis Hakea sericea, 3328
Sporobolus elongatus; Euchiton spp.; | Pittosporum undulatum,
Eragrostis brownii; Cyperus spp. Themeda triandra, Fimbristylis dichotoma, 3446
Juncus usitatus, Lobelia purpurascens,
Dichondra repens, Centella asiatica, 4042
Cheilanthes sieberi subsp. sieberi,
7 Non-native dominant - Not
Native
8 Austrostipa  ramosissima;  Sporobolus | Cynodon dactylon Planted
elongatus; Eragrostis brownii; Euchiton Native
spp.;, Rumex  brownii;  Fimbristylis Module
dichotoma; Lachnagrostis aemula;
Cheilanthes sieberi
9 Juncus usitatus; Ludwigia peploides | Eucalyptus tereticornis, Corymbia 3328
subsp. montevidensis; Lachnagrostis | maculata, Eucalyptus microcorys,
aemula; Ranunculus inundatus Casuarina glauca, Eucalyptus robusta, 3446
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Potential

Plot ID | Dominant Native Species Diagnostic species present PCTs

Callistemon salignus, Pittosporum

revolutum, Pittosporum undulatum, 4042

Melaleuca ericifolia,

Carex appressa, Themeda triandra,

Eragrostis  brownii, Juncus usitatus,

Fimbristylis dichotoma, Austrostipa

ramosissima, Lachnagrostis filiformis,

Sporobolus elongatus, Dichondra repens,

Lobelia purpurascens, Centella asiatica,

Ranunculus  inundatus, Cheilanthes

sieberi  subsp.  sieberi,  Parsonsia

straminea,

10 Eucalyptus punctata; Melaleuca | Eucalyptus punctata, Eucalyptus 3241
bracteata; Eucalyptus microcorys; | microcorys, Eucalyptus robusta,
Eucalyptus robusta; Hakea bakeriana; | Pittosporum undulatum, Hakea sericea; 3432
Hakea sericea; Themeda triandra; Juncus | Themeda triandra, Rytidosperma
usitatus; Sporobolus elongatus; | paflidum, Juncus usitatus, Lachnagrostis 3433
Rytidosperma pallidum; Rumex brownii; filiformis, Sporobolus elongatus
Pittosporum undulatum 3446

11 Fimbristylis dichotoma Cynodon dactylon Planted

Native
Module

Review of floristic data concluded that plots and PCTs were associated as follows. Further justification
is provided in Tables 6 to 13.

e PCT 3328: BAM plot 6;

e PCT 3433: BAM plots 1 & 10;
e PCT 4042: BAM plot 9; and

e PCT 4044: BAM plots 3 & 4.

e Planted native Cynodon dactylon BAM plot 2, 5, 8, and 11, no upper or mid stratum, native
vegetation extent <15%.

2699 Lochinvar New England SBDAR

29

July 2024




Table 6 — PCT Determination for Plot 1 & 10

< AEP

Potential
p CTsI 3241 3432 3433 3446
PCT N Lower North White Mahogany- Hunter Coast Foothills Apple- Hunter Coast Foothills Spotted Gum- Lower North Foothills Ironbark-Box-
ame Spotted Gum Moist Forest Ironbark Grassy Forest Ironbark Grassy Forest Gum Grassy Forest
No
SVTM 2023 No No (PC'_I' 1592 previously detel_fmined on No
site by AEP has strong lineage
relationship to PCT 3433)
IBRA Region | NSW North Coast; Sydney Basin; NSW NortgaCs(?i?t; Sydney NSW North Coast; Sydney Basin; NSW North Coast; Sydney Basin;
Ellerston; Karuah Manning; . . . .
IBRA Macleay Hastings; Mummel Karuah Manning; Upper Hunter; Karuah Manmng_, Maclegy Hastmgs, Karuah_Mannmg, Mummel )
) . : . Upper Hunter; Hunter; Wyong; Escarpment; Upper Hunter; Hunter;
Subregion Escarpment; Tomalla; Upper Hunter; Wyong; . X . ! .
9 Hunter; Hunter: Wyong: Yengo: Yengo; Wyong; Ellerston; Tomalla; Yengo;
Central Coast; Cessnock; Dungog; Central Coast: Cessnock:
Lake Macquarie; Maitland; Mid- DUNGoa: Lake’Mac uarie" Central Coast; Cessnock; Dungog; Cessnock; Dungog; Maitland; Mid-
LGA Coast; Muswellbrook; Port . g_ 9 . q T Lake Macquarie; Maitland; Mid- Coast; Newcastle; Port Stephens;
. ) ) Maitland; Mid-Coast; Newcastle; . . . : . .
Macquarie-Hastings; Port . Coast; Newcastle; Port Stephens; Singleton; Muswellbrook;
Stephens; Singleton; Newcastle; Port Stephens;
Tree Form Group: Corymbia : 7
maculata, Eucaly;cl)‘tzs punryctat;, Tree Form Group: Corymbia ;raegu I t:orm Euc(as‘lzl(:)‘tjfé gznrycrg;: Tree Form Group: Corymbia
Eucalyptus microcorys, Eucalyptus maculata, Eucalyptus punctata, Eucalyp n”s tereticornis, Eucalyp tué maculata, Eucalyptus tereticornis,
ti ; Eucalyptus microcorys, Eucalyptus . ! Eucalyptus  punctata, Casuarina
tereticornis, . ) microcorys, Eucalyptus robusta, :
. tereticornis, glauca, Eucalyptus microcorys,
Present Shrub Form Group: Pittosporum . Shrub Form Group: Callistemon .

DI ) revolutum, Pittosporum undulatum, Shrub Form Group: Hakea salignus,  Pittosporum  revolutum Shrub Form Group: Pittosporum
iagnostic Callistemon salignus sericea,  Callistemon  salignus, | Hu’ o> 0 D Hakea | Undulatum,  Pittosporum  revolutum,
Species Grass & Grasslike ,Form Groub: Pittosporum revolutum, sericeF; § Callistemon salignus, Hakea sericea,

within Themeda triandra Carg).( Pittosporum undulatum, Grass & Grasslike Form Group: | 8ass & Grasslike Form Group:
i i g Grass & Grasslike Form Group: : . P-! Themeda triandra, Eragrostis brownii,

Subject Site | gppressa, Bothriochloa macra, Themeda triandra, Eragrostis brownii

Juncus  usitatus,  Austrostipa Themeda triandra, Rytidosperma Rytidosperma pa, lidum.  Fimbris tyli\; Fimbristylis dichotoma, Juncus
ramosissima Fimbristylis pallidum, Eragrostis brownii, dichotoma Juncus’ usitatus usitatus, Bothriochloa macra, Carex
; ’ i« | Fimbristylis dichotoma, . . . ’ | appressa, Sporobolus elongatus,
dichotoma, Lachnagrostis . ) - g
f-;-f ; grost Lachnagrostis aemula, Austrostipa Austrostipa ramosissima, Bothr/och/og Austrostipa ramosissima,
Hirormis, macra, Carex appressa, Lachnagrostis
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< AEP

Potential

PCTs 3241 3432 3433 3446

Forb Form Group: Dichondra | ramosissima, Juncus usitatus, | aemula, Lachnagrostis  filiformis, | Lachnagrostis aemula, Rytidosperma

repens, Lobelia purpurascens, | Lachnagrostis filiformis, Sporobolus elongatus pallidum, Lachnagrostis filiformis,
Centella asiatica, Rumex brownii, | Forh Form Group: Lobelia | Forb Form  Group: Lobelia | Forb  Form  Group: Lobelia
Fern Form Group: Cheilanthes | purpurascens, Centella asiatica, | purpurascens, Dichondra repens, | purpurascens, Dichondra repens,

sieberi subsp. sieberi, Dichondra repens, Centella asiatica, Centella asiatica, Rumex brownii,
Other Form Group: Parsonsia | Fern Form Group: Cheilanthes | Fern Form Group: Cheilanthes | Fern Form Group: Cheilanthes

straminea, sieberi subsp. sieberi, sieberi subsp. sieberi, sieberi subsp. sieberi,
Other Form Group: Parsonsia | Other Form Group: Parsonsia | Other Form Group: Parsonsia
straminea, straminea, straminea,

A tall to very tall sclerophyll open | A tall to very tall sclerophyll open | A tall to very tall sclerophyll open forest | A tall sclerophyll open forest with a
forest with a sparse mid-stratum of | forest with a sparse dry shrub layer | with dry and soft-leaved shrubs and a | mid-stratum of dry and soft-leaved
soft-leaved shrubs and a grassy | and grassy ground cover found on | grassy ground cover on undulating | species and a grassy ground cover on
ground layer on dry slopes of the | coastal hills, rises and escarpment | foothills of the Hunter coast hinterland | the foothills of the lower north coast
hinterland ranges of the Central | foot slopes between Wyong and | from Tuggerah to Stratford, and the | and lower Hunter valley, from
Coast, Hunter valley and lower | The Branch on the Lower North | lower Hunter valley around Cessnock. | Quorrobolong to Stratford. The canopy
north coast. The tree canopy very | and Hunter coasts. The tree | The canopy almost always includes | very frequently includes Corymbia
frequently includes a high cover of | canopy is diverse however | Corymbia maculata accompanied by | maculata, commonly with an ironbark
Eucalyptus  acmenoides  and | collectively can be summarised | one or more ironbarks (Eucalyptus | (Eucalyptus crebra or Eucalyptus
Corymbia maculata. These may | into combinations of smooth- | fibrosa or Eucalyptus siderophloia). | siderophloia), Eucalyptus tereticornis
rarely be replaced or accompanied | barked apple, bloodwood, | Mahoganies (Eucalyptus umbra or | or Eucalyptus moluccana, which may
PCT by a range of other species | ironbark, spotted gum, white | Eucalyptus acmenoides) are also | be prominent in localised areas. The
Description typically from the ironbark, grey | mahoganies and stringybarks. A | commonly present in the canopy. The | sparse mid-stratum commonly

gum or mahogany eucalypt groups
of which Eucalyptus siderophloia,

Eucalyptus punctata and
Eucalyptus umbra are most
frequent. The mid-stratum is

layered, with a sparse cover of
small trees that are very frequently

high cover of Angophora costata is
very frequently recorded,
commonly in association with
Corymbia gummifera, Corymbia
maculata or occasionally
Eucalyptus umbra. Five species of
ironbark have been recorded

sparse mid-stratum almost always
includes one or more Acacia species,
of which Acacia falcata and Acacia
ulicifolia are the most frequent and
abundant. The shrubs and small trees
that complete the mid-stratum very
frequently include Daviesia ulicifolia,

includes taller Acacia species, with
Acacia falcata and Acacia implexa
most frequently recorded. Smaller
shrubs Breynia oblongifolia,
Leucopogon juniperinus, Notelaea
longifolia and Persoonia linearis are
also common in the mid-stratum. The

dominated by Allocasuarina | although only Eucalyptus fibrosa is | commonly Bursaria spinosa, | mid-dense ground layer is typically
torulosa occasionally with Acacia | common. Collectively stringybarks | Persoonia  linearis  and rarely | comprised of a diverse suite of
implexa or rarely Angophora | are also common, however no | Pultenaea villosa, Leucopogon | grasses, soft-leaved forbs, twiners and
floribunda or low-growing | single species occurs more than | juniperinus or patches of Melaleuca | a hardy fern. Cymbopogon refractus,
eucalypts. The sparse lower shrub | occasionally. The mid-stratum | nodosa. The mid-dense ground layer | Lobelia purpurascens and Cheilanthes
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< AEP

Potential
PCTs

3432

3433

3446

3241
layer very frequently includes
Breynia oblongifolia, commonly

Denhamia silvestris and Notelaea
longifolia, occasionally with
Persoonia linearis, Pittosporum
revolutum or Indigofera australis.
The mid-dense ground layer
consists of grasses and small
forbs, very frequently including
Imperata cylindrica and Microlaena
stipoides, commonly Oplismenus
imbecillis, Themeda triandra and
Poa labillardierei var. labillardierei,
occasionally with Entolasia
marginata. Forbs and vines very
frequently or commonly include
Dichondra repens, Desmodium
gunnii, Lobelia  purpurascens,
Eustrephus latifolius and
Geitonoplesium  cymosum. A
widespread forest, this PCT is
associated with Narrabeen
sandstone south of the Hunter
River, mainly on the drier margins
of the Watagan and Hunter
Ranges. North of the Hunter River
it is common on the Carboniferous
sediments on the eastern foothills
of the Barrington Fall between
Muswellbrook, Dungog and
Gloucester. It extends north to the
Port Macquarie district on a range
of sedimentary substrates.
Primarily located less than 400
metres asl, this community spans a
wide range of rainfall gradients
from drier zones east of

occasionally includes a tall sparse
cover of Allocasuarina littoralis with
a lower dry shrub layer commonly
including  Persoonia linearis,
Dillwynia  retorta or Acacia
ulicifolia. The ground layer is a mid-
dense to dense cover of grasses
that almost always include
Themeda triandra and Entolasia
stricta, very frequently with
Rytidosperma pallidum, Aristida
vagans and Microlaena stipoides.
The grass tree Xanthorrhoea
latifolia is also common along with
the sedge Ptilothrix deusta. The
distribution of this PCT is
concentrated on the rises north of
Warnervale, around West
Wallsend and the footslopes of
Mount Sugarloaf and extending
north onto Carboniferous
sandstone and conglomerate north
of the Hunter River. This
community overlaps in distribution
with PCT 3433 which occupies
similar elevation and substrate and
shares many ground cover
species, however is without the
sclerophyll shrub species and
Angophora costata and Corymbia
gummifera are absent from the
canopy. There is also a weaker
species overlap with PCTs 3582
and 3581 which occur at lower
elevations with poorer quartz-rich

typically includes graminoids, forbs,
twiners and a hardy fern. Entolasia
stricta is almost always present, with
Themeda triandra, Lobelia
purpurascens, Microlaena stipoides,
Aristida vagans, Lomandra multiflora
subsp. multiflora, Glycine clandestina
and Cheilanthes sieberi subsp. sieberi
all very frequent. This PCT occurs
primarily on Permian sediments,
however is also present on claystones
of the Narrabeen Group. It is
commonly recorded at elevations
below 150 metres asl, with scattered
records up to 300 metres asl, in a moist
climate with a mean annual rainfall of
1030 mm. As rainfall decreases in
adjacent areas this PCT grades into
PCT 3444, with considerable spatial
overlap occurring in the Cessnock
area. While this PCT has a higher
frequency of mahogany eucalypts and
melaleucas than PCT 3444, there is
considerable overlap in the
assemblage of both PCTs. On coastal
foothills it grades into PCT 3432 which
is characterised by different canopy
species such as Angophora costata
and Corymbia gummifera.

sieberi subsp. sieberi are almost

always present while Themeda
triandra, Microlaena stipoides,
Dichondra repens, Lomandra

muiltiflora subsp. multiflora and Glycine
tabacina are very frequent. This PCT
typically occurs on sedimentary (lithic
sandstone, conglomerate, siltstone)
and volcanic substrates (ignimbrites,
tuffs) in a hot, moist climate, with most
samples from elevations below 300
metres asl but with scattered instances
up to 600 metres asl on northern
Hunter valley slopes. It overlaps
floristically with PCT 3329 which
differs in that red gums are almost
always present and Corymbia
maculata and ironbarks are rare and it
occurs on more fertile substrates on
the floor of the rain shadow valleys of
the lower north coast.
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< AEP

Potential

3241 3432 3433 3446
PCTs
Muswellbrook to wetter coastal | soils and have a more diverse
areas, as well as on dry slopes on | sclerophyll shrub stratum.
the lower north coast. It grades into
PCT 3242 on more sheltered
slopes or in wetter areas, and into
PCT 3244 on more exposed sites
or those with more sandy soils.
Vegetation Wet Sclerophyll Forests (Grassy Dry Sclerophyll Forests Dry Sclerophyll Forests (Shrub/grass Dry Sclerophyll Forests (Shrub/grass
Formation sub-formation); (Shrub/grass sub-formation); sub-formation); sub-formation);
Vegetation Northern Hinterland Wet Hunter-Macleay Dry Sclerophyll Hunter-Macleay Dry Sclerophyll Hunter-Macleay Dry Sclerophyll
Class Sclerophyll Forests; Forests; Forests; Forests;
Elevation
(min-median- 6.1 181.8 588.5 12.3 46.8 373.8 10.2 48.4 302.1 10 114.3 592.6
max)
Rainfall
737 1068 1560 925 1043 1264 772 1044 1310 680 984 1304

(min-median-
max)

PCT
Determination

This PCT was discounted due to
the absence of diagnostic canopy
and shrub layer species.

Vegetation formation, elevation
parameters, and floristic
composition of these plots are
more closely associated with PCT
3432 and 3433.

This PCT has similar floristic
composition, vegetation formation,
and elevation parameters,
however is not considered best
match for the vegetation recorded
on site.

This PCT is considered the most
accurate description of the
vegetation in these plots due to
high similarity in floristic
composition, and highly suitable
elevation and rainfall parameters.

This PCT is also mapped within the
Subject Site (DPE 2023)

This PCT has similar floristic

composition and vegetation formation,
however is not considered best match

for the vegetation recorded on site
due to less appropriate rainfall and
elevation parameters.
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< AEP

Potential

241 432 4 44
PCTs 3 343 3433 3446
Result PCT 3433 - Hunter Coast Foothills Spotted Gum-Ironbark Grassy Forest
BAM Plots 1,10
Estimate
cleared value 68.6
of PCT (%)
Associated . . . . , .
TEC BC Act Listed EEC: Lower Hunter Spotted Gum Ironbark Forest in the Sydney Basin and NSW North Coast Bioregions
s

2699 Lochinvar New England SBDAR

34

July 2024



Table 7 — Vegetation Zones in PCT 3433

< AEP

Category Description
PCT 3433
L. BAM 1 was undertaken in the south-west section of the allotment. This area is dominated by the tree species Eucalyptus punctata with Casuarina glauca
Description | yresent. Callistemon salignus is present in the midstorey and ground covers are dominated by exotic species including Cynodon spp., Juncus acutus, and
of Vegetation | Plantago lanceolata.

Zone BAM 10 was undertaken on the eastern boundary of the allotment, being a disturbed roadside plot. This area is dominated by the tree species Eucalyptus
punctata, with Eucalyptus microcorys and Eucalyptus robusta present. Some Melaleuca bracteata and Hakea sericea is present in the shrub layer, and the
ground layer is dominated by exotic species including Cynodon spp., Olea europaea subsp. cuspidata® and Briza maxima.

Area of
Vegetation This vegetation zone covers approximately 0.20ha of the Study Area of which 0.07ha PCT 3433 will be impacted.
Zone (ha)
BAM plots | 1. 10

Plate 1 — PCT 3433 — BAM 1 (Start) Plate 2— PCT 3433 — BAM 1 (End)
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< AEP

Category Description

Plate 2 — PCT 3433 — BAM 10 (Start)

Plate 3 — PCT 3433 — BAM 10 (End)
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Table 8 — PCT Determination for Plot 3 & 4

< AEP

Potential
4020 4023 4042 4044
PCTs
Coastal Creekflat Layered Grass- - Lower North Riverflat Eucalypt- Northern Creekflat Eucalypt-
PCT Name Sedge Swamp Forest Coastal Valleys Riparian Forest Paperbark Forest Paperbark Mesic Swamp Forest
SVTM 2023 No YES No No
IBRA Region | NSW North Coast; Sydney Basin,; Sydney Basin; NSW North Coast; Sydney Basin; NSW North Coast; Sydney Basin;
Karuah Manning; Macleay Coffs Coast and Escarpment; Karuah L N
IBRA_ Hastings; Hunter; lllawarra; Jervis; Cumberland; Hunter; Manning; Macleay Hastings; Upper K:Lur?tr;r'\'/lgir;?vl\/rﬁéys\?liiy .H\?;:lng.s,
Subregion Wyong; Hunter; Hunter; Wyong; ’ » vyong, 90
Central Coast; Kempsey; Lake . . . Central Coast; Cessnock; Dungog; . . .
Macquarie; Maitland; Mid-Coast; '.3'a°"t°VY"' Ca.ern., Cessn.ock, Kempsey; Lake Macquarie; Maitland; Central Coast; C.eésno_ck, Kgmpsey,
LGA . S Liverpool; Penrith; Singleton; The . . . Lake Macquarie; Maitland; Mid-
Port Macquarie-Hastings; Port Hills Shire: Mid-Coast; Nambucca Valley; Port Coast: Port Macquarie-Hastinas:
Stephens; Shoalhaven; ’ Macquarie-Hastings; Port Stephens; ’ a gs:
Tree Form Group: Eucalyptus Tree Form Group: Casuarina Tree Form Group: Eucalyptus Tree Form Group: Eucalyptus
robusta, Eucalyptus tereticornis, glauca, I;‘ucalyptus tereticornis, tereticornis, Corymbia maculata, robusta, Casuarina glauca,
Casuarina glauca, Corymbia Corymbia maculata, Eucalyptus microcorys, Casuarina Eucalyptus microcorys, Eucalyptus
maculata, Eucalyptus microcorys, | Shrub Form Group: Pittosporum | glauca, Eucalyptus robusta, punctata, Eucalyptus tereticornis,
Eucalyptus punctata, revolutum, Shrub Form Group: Callistemon Corymbia maculata,
Shrub Form Group: Callistemon Grass Form Group: Juncus salignus, Pittosporum revolutum, Shrub Form Group: Callistemon
Present sglignus, Melaleuca ericifolia, usitatus, Eragrostis brownii, Pil_‘tqspprum undulatum, Melaleuca salignus, Pittosporum revolutum,
Diagnostic Pittosporum undulatum, Fimbristylis dichotoma, Themeda | ericifolia, Pittosporum undulatum, Melaleuca
Species Grass Form Group: Themeda triandra, Bothriochloa macra, Grass Form Group: Carex appressa, | ericifolia,
pect triandra, Carex appressa, Juncus | Lachnagrostis filiformis, Themeda triandra, Eragrostis brownii, | Grass Form Group: Carex appressa,
within usitatus, Eragrostis brownii, Austrostipa ramosissim, Carex Juncus usitatus, Fimbristylis Juncus usitatus, Themeda triandra,
Subject Site | Lachnagrostis aemula, appressa, Lachnagrostis aemula, | dichotoma, Austrostipa ramosissima, Forb Form Groub: Lobelia
Empodisma minus, Fimbristylis Sporobolus elongatus, Lachnagrostis filiformis, Sporobolus Ip:
dichotoma Forb Form Group: Dichondra elongatus purpurascens, Dichondra repens,
’ ) roup: , Centella asiatica,
Forb Form Group: Lobelia repens, Lobelia purpurascens, | Forb Form Group: Dichondra Fern Form Group: n/a
purpurascens, Centella asiatica, Centella asiatica, Rumex browni, repens, Lobelia purpurascens, p: )
Dichondra repens, Ranunculus Fern Form Group: Cheilanthes Centella asiatica, Ranunculus Other Form Group: Parsonsia
inundatus, sieberi subsp. sieberi, inundatus, straminea
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< AEP

Potential
PCTs

4020

4023

4042

4044

Fern Form Group: n/a

Other Form Group: Parsonsia
straminea,

Other Form Group: Parsonsia
straminea,

Fern Form Group: Cheilanthes
sieberi subsp. sieberi,

Other Form Group: Parsonsia
straminea,

PCT
Description

A tall to very tall sclerophyll open
forest with a sub-canopy of
Melaleuca trees and a dense
ground layer of sedges and
grasses found on low-lying coastal
silty alluvial soils between the
Shoalhaven and the mid north
coast. The tree canopy is variable,
however  commonly includes
Eucalyptus robusta, and may be
accompanied or replaced by
Eucalyptus tereticornis or
Eucalyptus amplifolia, or rarely
Angophora floribunda, Eucalyptus
resinifera and in the Shoalhaven,
Eucalyptus longifolia. Sometimes a
sparse cover of tall Melaleuca
species is included amongst the
eucalypt canopy. The mid-stratum
is characterised by a mid-dense
cover of smaller trees that almost
always includes a patchy cover of
Melaleuca linariifolia, occasionally
or rarely with other Melaleuca
species depending on location.
North of the Hawkesbury River
these may include Melaleuca
quinquenervia or Melaleuca
sieberi, while in the Shoalhaven it
may include Melaleuca ericifolia,
Melaleuca decora or Melaleuca
biconvexa. The climber Parsonsia

A tall Casuarina open forest with a
dense grassy ground layer that is
found adjacent to streams or on
river flats, primarily in the South
Creek catchment of the
Cumberland Plain to the west of
Sydney and from Ellalong to north
of Rothbury in the central Hunter
valley. The canopy is one of the
distinguishing features of this PCT,
very frequently including a high
cover of relatively young Casuarina
glauca amongst a mix of old and
young eucalypts, commonly red
gums (Eucalyptus amplifolia and

Eucalyptus tereticornis) or
occasionally Eucalyptus
moluccana. The only common

species in the sparse shrub layer is
Bursaria spinosa. There is a dense
ground cover, typical of river flat
forests, that is typically comprised
of grasses, forbs, twiners and
ferns. A high cover of Microlaena
stipoides is almost always present,
with more scattered Brunoniella
australis and Dichondra repens
being very frequent. Common
ground covers include Solanum
prinophyllum, Glycine tabacina,
Cheilanthes sieberi subsp. sieberi,
Oplismenus aemulus and Lobelia

A very tall to extremely tall sclerophyll
open forest with a sub-canopy of
Melaleuca trees and a grassy and
herbaceous ground cover found on
low-lying coastal alluvial soils between
Wyong and Nambucca, Central Coast
and north coast. The tree canopy
includes a range of eucalypt species,
with no single species consistently
recorded across all sites and each
being occasional or rarely occurring.
Collectively however, species are
mostly from Angophora, red gum,
mahogany and ironbark eucalypt
groups. Common combinations are
Eucalyptus tereticornis or Eucalyptus
amplifolia with Angophora floribunda
or Angophora subvelutina, however
one or all of these species are
sometimes absent. Other eucalypts
that occasionally occur include
Eucalyptus siderophloia and
Eucalyptus resinifera. A sub-canopy of

Melaleuca is typical, commonly
including Melaleuca linariifolia,
Melaleuca nodosa or Melaleuca

styphelioides, also commonly with
Callistemon salignus. A sparse cover
of the climber Parsonsia straminea is
very frequently recorded on the stems
of these smaller trees. A lower sparse
to mid-dense shrub layer commonly

A structurally variable coastal swamp
forest found on central and lower north
coast alluvial creek flats. This PCT
ranges from a tall to very tall eucalypt
open forest with a sub-canopy of
Melaleuca and mesophyll trees, to a
mid-high closed forest, commonly with
emergent eucalypts. Where eucalypts
are present they represent the tallest
stratum, although the cover and
composition ranges from very sparse
(emergent) to mid-dense. A diverse
suite of coastal species may be
encountered, however none occur
more than occasionally, with the most
frequent including Eucalyptus
resinifera, Eucalyptus robusta and
Eucalyptus piperita. Characteristic of
the PCT is the open to closed sub-
canopy (or upper stratum where
eucalypts are absent) of smaller trees.
Species very frequently include a
patchy cover of Melaleuca linariifolia,
commonly  Callistemon  salignus,
occasionally Melaleuca styphelioides
and rarely Casuarina  glauca,
Melaleuca quinquenervia, Melaleuca
nodosa, and on the Central Coast
Melaleuca biconvexa. There are also
mesic  species, almost always
including Glochidion ferdinandi and
occasionally Acmena smithii. The vine
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Potential
PCTs

4020

4023

4042

4044

straminea is commonly recorded
on the trunks of the sub-canopy
trees. Other small trees that are
occasionally recorded include a

sparse cover of Glochidion
ferdinandi and Callistemon
salignus or soft-leaved small
shrubs such as Breynia

oblongifolia. The ground layer is
mid-dense to dense and very
frequently includes clumps of the
tall sedge Gahnia clarkei,
graminoid Lomandra longifolia,
together with grasses Entolasia
marginata, Imperata cylindrica and
Oplismenus  imbecillis.  Other
common grasses include
Microlaena stipoides and a patchy
cover of Hemarthria uncinata, very
frequently  with  small forbs
including Centella asiatica and
Lobelia purpurascens. This PCT is
widespread across coastal
lowlands, however is restricted to
alluvial flats at elevations below 30
metres asl that are likely to be
subject to periodic inundation from
floodwaters. It occurs on soils
which are clay-rich rather than
sandy loams, and in wet areas
where rainfall generally exceeds
1000 mm of rainfall per annum.
This community only weakly
overlaps floristically with other
PCTs in NSW. It does however,
have extensive spatial overlap with
other coastal alluvial forests

purpurascens. It is possible that
this PCT represents a
successional state in a community
that is re-establishing following
clearing. In addition, the
dominance of the salt tolerant
Casuarina glauca may indicate
saline conditions. This PCT
typically occurs at elevations below
70 metres asl in a hot, dry climate.
On broader floodplains of the
Cumberland Plain, it grades into
PCT 4025, which rarely includes
Casuarina glauca however
nevertheless has considerable
floristic overlap with this PCT. Near
the edge of the floodplain, it adjoins
the grassy forests of either the
Cumberland Plain (PCT 3320) or
the Hunter valley (PCT 3315).
Again, Casuarina glauca is rare in
these PCTs.

includes Melaleuca species, Breynia
oblongifolia and Glochidion ferdinandi,
occasionally with Acacia irrorata and
Leptospermum  polygalifolium. The
ground layer consists of a dense cover
of grasses, forbs and graminoids that
very frequently includes Dichondra
repens, Lobelia purpurascens,
Dianella caerulea, Oplismenus
imbecillis and Lomandra longifolia,
commonly with Entolasia marginata
and Imperata cylindrica. This PCT
occurs on creek flats, river flats and
elevated residual alluvial terraces
mainly below 50 metres asl and in the
coastal rainfall zones that generally
exceed 1000 mm per annum. The
original extent of this PCT is likely to
have been heavily depleted by past
clearing, with remnants only remaining
in narrow ribbons in the headwaters of
catchments or as isolated patches in
cleared landscapes. It grades into a
range of coastal swamp forests on
impeded alluviums including PCTs
4044 and 4020. In the lower Hunter
district, where annual rainfall is below
900 mm per annum, this PCT is
replaced by the related alluvial creek
flat forest PCT 3328. On river flats
north of Nambucca it is primarily
replaced by PCT 4045.

Parsonsia straminea is very frequently
recorded on the stems of the sub-
canopy species. A sparse to very
sparse cover of lower shrubs
commonly includes Breynia
oblongifolia, occasionally with Acacia
irrorata and Notelaea longifolia. The
ground layer is a mid-dense to dense
cover of tall sedges, ferns, grasses
and mesic climbers. Species very
frequently include the tall sedge
Gahnia clarkei, with a sparse to mid-
dense cover, Adiantum aethiopicum
and Oplismenus imbecillis, commonly
Entolasia marginata, Geitonoplesium
cymosum, Gynochthodes jasminoides
and Lomandra longifolia, occasionally
with Calochlaena dubia and Pteridium
esculentum. This PCT very frequently
occurs on low-lying coastal valley
alluvial deposits that are often narrow
and positioned between low to gently
rising coastal hills. It occurs below 90
metres asl, however unlike other
coastal swamp forests it is distributed
most  extensively, however not
exclusively, in the coastal lowlands
more than 10 kilometres from the
coastline. This community has
moderate floristic and spatial overlap
with very tall layered forest PCT 4042,
which occupies major alluvial flats on
larger creeks and rivers, and is
characterised by a grassy and
herbaceous ground cover and a tree
canopy including Eucalyptus
tereticornis. Swamp forest PCT 4047
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(min-median-
max)

Potential
4020 4023 4042 4044
PCTs
including PCT 4042, which occurs does not strongly overlap with the
in drier less frequently inundated distribution of this PCT on the central
alluviums, and has a low frequency coast, however shares moderate
of Eucalyptus robusta; and PCT floristic  overlap. It is readily
4021, which includes a higher distinguishable as it is almost always
proportion of sclerophyll shrubs on exclusively dominated by Eucalyptus
sandy loams. Small areas of PCT robusta and includes a very high cover
4020 are included in coastal of Gahnia clarkei.
reserves, however it is more
extensive on private lands, some of
which has been subject to past
clearing.
Vegetation Forested Wetlands; Forested Wetlands; Forested Wetlands; Forested Wetlands;
Formation
Vegetation . . . . . . . )
ol Coastal Floodplain Wetlands; Coastal Floodplain Wetlands; Coastal Floodplain Wetlands; Coastal Floodplain Wetlands;
ass
Elevation
(min-median- 0 10.6 145.3 19.7 53.2 113.5 0 23.3 132.1 2.3 25.6 92.1
max)
Rainfall
979 1220 1471 735 807 880 928 1239 1488 962 1192 1446

PCT
Determination

As described above, this PCT
shares extensive spatial overlap
with the other PCT considerations
tabled. However, this PCT is not
considered the most accurate

The canopy in this vegetation
zone is dominated by Casuarina
glauca, which is indicative of this

PCT; however, no Bursaria
spinosa is present in the shrub

The canopy in this vegetation zone is

dominated by Casuarina glauca, with
Melaleuca ericifolia as the dominant
shrub species. Rainfall parameters

The canopy in this vegetation zone is
dominated by Casuarina glauca, with
Melaleuca ericifolia as the dominant
shrub species. The groundlayer is
dominated by exotic species including
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Potential
4020 4023 4042 4044
PCTs
layer, with Melaleuca ericifolia as are less closely matched than other Ehrharta erecta, Cynodon spp., and
Briza subaristata.

PCTs in this table.

This PCT has considerable spatial
and floristic similarities to PCT 4044.

description of the vegetation
community on site due to weaker the dominant shrub species.

floristic similarity, and less closely Despite some floristic similarity,

The absence of Eucalyptus
tereticornis indicates less likelihood to

matched rainfall and elevation this PCT is not known to occur
parameters. within this LGA. Furthermore, This PCT is not considered the most be associated with the floristically
elevation parameters are less accurate description of vegetation in similar PCT 4020.
closely matched than other PCTs this area. This PCT is known in the geographic
in this table. area, has appropriate rainfall
This PCT is not considered the parameters, and elevation parameters
most accurate description of are within an appropriate range.
vegetation in this area. This PCT is considered the most
accurate description of the

vegetation in these plots.

PCT 4044 - Northern Creekflat Eucalypt-Paperbark Mesic Swamp Forest

Result
BAM Plots 3,4
Estimate
70.06

cleared value
of PCT (%)

Associated BC Act Listed EEC: Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner
Bioregions

TECs
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Table 9 — Vegetation Zones in PCT 4044

< AEP

Category Description

PCT 4044

of Vegetation | Sjda rhombifolia.

and Hypochaeris radicata.

D ioti BAM 3 was undertaken in the southern section of the allotment. This area is dominated by the tree species Casuarina glauca. Very sparse Dichondra repens
escription is present in the midstorey and ground covers are dominated by exotic species including Ehrharta erecta, Paspalum dilatatum, Plantago lanceolata, and

Zone BAM 4 was a modified plot undertaken in the north-western section of the allotment, being a small remnant patch of Melaleuca ericifolia. This area has some
Sporobolus elongatus and Euchiton spp. present in the ground layer, however this stratum is dominated by exotics including Cynodon spp., Briza maxima

Area of

Zone (ha)

Vegetation This vegetation zone covers approximately 0.78ha of the Study Area of which 0.70ha PCT 4044 will be impacted.

BAM plots | 3.4

Plate 4 — PCT 4044 — BAM 3 (Start)

Plate 5 — PCT 4044 — BAM 3 (End)
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Category Description

Plate 6 — PCT 4044 — BAM 4 (Start)

Plate 7 — PCT 4044 — BAM 4 (End)
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Table 10 — PCT Determination for Plot 6 PCT

< AEP

sieberi,
Other Form Group: n/a

Rytidosperma pallidum, Lachnagrostis
filiformis,

Forb Form Group: Lobelia purpurascens,
Dichondra repens, Centella asiatica, Rumex
brownii,

Potential
3328 3446 4042
PCTs
Lower Hunter Red Gum-Paperbark Riverflat Lower North Foothills Ironbark-Box-Gum .
PCT Name Forest Grassy Forest Lower North Riverflat Eucalypt-Paperbark Forest
No
SVTM 2023 (PCT 1594 previously mapped on site has weak No No
association lineage relationship to PCT 3328)
IBRA Region Sydney Basin; NSW North Coast; Sydney Basin; NSW North Coast; Sydney Basin;
IBRA . Karuah Manmng;_ Mumme_zl Escarpment; Upp_er Coffs Coast and Escarpment; Karuah Manning;
Hunter; Hunter; Hunter; Wyong; Ellerston; Tomalla; . . ) . .
Subregion Yengo: Macleay Hastings; Upper Hunter; Hunter; Wyong;
Cessnock; Dungog; Maitland; Mid-Coast; Central Coast; Cessnock; Dungog; Kempsey; Lake
LGA Cessnock; Maitland; Newcastle; Port Stephens; Singleton; Macquarie; Maitland; Mid-Coast; Nambucca Valley;
Muswellbrook; Port Macquarie-Hastings; Port Stephens;
Tree Form Group: Corymbia maculata Tree Form Group: Eucalyptus tereticornis,
Eucalyptus tereticornis, Eucalyptus punctata, Corymbia maculata, Eucalyptus microcorys,
o Casuarina glauca, Eucalyptus microcorys, Casuarina glauca, Eucalyptus robusta,
Tree Form Group: Eucalyptus t'eretlcorms Shrub Form Group: Pittosporum undulatum, Shrub Form Group: Callistemon salignus,
Shrub Form Group: Hakea sericea, Pittosporum revolutum, Callistemon salignus, Pittosporum revolutum, Pittosporum undulatum,
Present Pittosporum undulatum, ' Hakea sericea, Melaleuca ericifolia,
Diagnostic Grass Form Group: Themeda triandra, Grass Form Group: Themeda triandra, Grass Form Group: Carex appressa, Themeda
i Fimbristylis dichotoma, Juncus usitatus, Eragrostis brownii, Fimbristylis dichotoma triandra, Eragrostis brownii, Juncus usitatus,
Sp-ec!es Forb Form Group: Lobelia purpurascens, Juncus usitatus, Bothriochloa macra, Carex Fimbristylis dichotoma, Austrostipa ramosissima,
within Dichondra repens, Centella asiatica, appressa, Sporobolus elongatus, Austrostipa Lachnagrostis filiformis, Sporobolus elongatus,
Subject Site | Fern Form Group: Cheilanthes sieberi subsp. ramosissima, Lachnagrostis aemula, Forb Form Group: Dichondra repens, Lobelia

purpurascens, Centella asiatica, Ranunculus
inundatus,

Fern Form Group: Cheilanthes sieberi subsp.
sieberi,

Other Form Group: Parsonsia straminea,
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< AEP

Potential
PCTs

3328

3446

4042

Fern Form Group: Cheilanthes sieberi subsp.
sieberi,

Other Form Group: Parsonsia straminea,

PCT
Description

A tall to very tall sclerophyll open forest with a sub-
canopy of Melaleuca trees and a grassy ground
layer found on low-lying alluvial soils in the lower
Hunter valley. The tree canopy very frequently
includes a high cover of Eucalyptus amplifolia
which is rarely replaced by Eucalyptus
tereticornis. Other rarely occurring eucalypts
include Eucalyptus moluccana, hybrid Eucalyptus
canaliculata - punctata, or Eucalyptus
siderophloia. The mid-stratum is characterised by
a sparse to mid-dense cover of mid-high
Melaleuca trees, including commonly, Melaleuca
nodosa, occasionally Melaleuca linariifolia and
Melaleuca styphelioides and rarely Melaleuca
decora. A lower layer of shrubs very frequently
includes Bursaria spinosa, commonly Breynia
oblongifolia or occasionally Acacia parvipinnula.
The ground layer has a mid-dense to dense and
diverse cover of grasses, forbs, twiners and small
ferns. Cheilanthes sieberi subsp. sieberiis almost
always present, very frequently with Microlaena
stipoides, Oxalis perennans, Glycine tabacina,
Themeda triandra and Lobelia purpurascens,
commonly with Aristida ramosa and Cymbopogon
refractus. This PCT occurs in drier and warmer
environments than coastal river flat eucalypt
forests to the east (PCT 4042) which share some
structural and species characteristics, however
have more mesophyll species because of the
higher rainfall. It occurs on creek-lines draining
low-elevation Permian sediments, generally at
elevations of less than 130 metres asl and is
currently restricted to small isolated remnants, or

A tall sclerophyll open forest with a mid-stratum
of dry and soft-leaved species and a grassy
ground cover on the foothills of the lower north

coast and lower Hunter valley, from
Quorrobolong to Stratford. The canopy very
frequently includes Corymbia maculata,

commonly with an ironbark (Eucalyptus crebra
or  Eucalyptus siderophloia), Eucalyptus
tereticornis or Eucalyptus moluccana, which
may be prominent in localised areas. The
sparse mid-stratum commonly includes taller
Acacia species, with Acacia falcata and Acacia
implexa most frequently recorded. Smaller
shrubs Breynia oblongifolia, Leucopogon
juniperinus, Notelaea longifolia and Persoonia
linearis are also common in the mid-stratum.
The mid-dense ground layer is typically
comprised of a diverse suite of grasses, soft-
leaved forbs, twiners and a hardy fern.
Cymbopogon refractus, Lobelia purpurascens
and Cheilanthes sieberi subsp. sieberi are
almost always present while Themeda triandra,
Microlaena  stipoides, Dichondra repens,
Lomandra multiflora subsp. multiflora and
Glycine tabacina are very frequent. This PCT
typically occurs on sedimentary (lithic
sandstone, conglomerate, siltstone) and
volcanic substrates (ignimbrites, tuffs) in a hot,
moist climate, with most samples from
elevations below 300 metres asl but with
scattered instances up to 600 metres asl on
northern Hunter valley slopes. It overlaps
floristically with PCT 3329 which differs in that

A very tall to extremely tall sclerophyll open forest
with a sub-canopy of Melaleuca trees and a grassy
and herbaceous ground cover found on low-lying
coastal alluvial soils between Wyong and Nambucca,
Central Coast, and north coast. The tree canopy
includes a range of eucalypt species, with no single
species consistently recorded across all sites and
each being occasional or rarely occurring.
Collectively however, species are mostly from
Angophora, red gum, mahogany, and ironbark
eucalypt groups. Common combinations are
Eucalyptus tereticornis or Eucalyptus amplifolia with
Angophora floribunda or Angophora subvelutina,
however one or all of these species are sometimes
absent. Other eucalypts that occasionally occur
include Eucalyptus siderophloia and Eucalyptus
resinifera. A sub-canopy of Melaleuca is typical,
commonly including Melaleuca linariifolia, Melaleuca
nodosa or Melaleuca styphelioides, also commonly
with Callistemon salignus. A sparse cover of the
climber Parsonsia straminea is very frequently
recorded on the stems of these smaller trees. A lower
sparse to mid-dense shrub layer commonly includes
Melaleuca species, Breynia oblongifolia and
Glochidion ferdinandi, occasionally with Acacia
irrorata and Leptospermum polygalifolium. The
ground layer consists of a dense cover of grasses,
forbs and graminoids that very frequently includes
Dichondra repens, Lobelia purpurascens, Dianella
caerulea, Oplismenus imbecillis and Lomandra
longifolia, commonly with Entolasia marginata and
Imperata cylindrica. This PCT occurs on creek flats,
river flats and elevated residual alluvial terraces
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Potential
3328 3446 4042
PCTs
narrow creek flats in larger patches in the | red gums are almost always present and | mainly below 50 metres asl and in the coastal rainfall
Cessnock district. Native vegetation on alluvial | Corymbia maculata and ironbarks are rare and | zones that generally exceed 1000 mm per annum.
soils in the region has been depleted and current | it occurs on more fertile substrates on the floor | The original extent of this PCT is likely to have been
remnants are likely to represent a small proportion | of the rain shadow valleys of the lower north | heavily depleted by past clearing, with remnants only
of the original extent in the wider lower Hunter | coast. remaining in narrow ribbons in the headwaters of
valley. catchments or as isolated patches in cleared
landscapes. It grades into a range of coastal swamp
forests on impeded alluviums including PCTs 4044
and 4020. In the lower Hunter district, where annual
rainfall is below 900 mm per annum, this PCT is
replaced by the related alluvial creek flat forest PCT
3328. On river flats north of Nambucca it is primarily
replaced by PCT 4045.
Vegetation Grassy Woodlands; Dry Sclerophyll Forest_s (S_hrub/grass sub- Forested Wetlands:
Formation formation);
Vegtletatlon Coastal Valley Grassy Woodlands; Hunter-Macleay Dry Sclerophyll Forests; Coastal Floodplain Wetlands;
ass
Elevation
(min-median- 13.4 47.5 1274 10 114.3 592.6 0 23.3 132.1
max)
Rainfall
(min-median- 756 811 905 680 984 1304 928 1239 1488
max)
Despite lower floristic similarities, No Corymbia maculata occurs in this area, with | Has a present canopy of Eucalyptus spp., including
PCT consideration of the dominance of the canopy consisting predominantly of Eucalyptus tereticornis, however no sub-canopy or
Determination Eucalyptus spp. in the canopy layer, Eucalyptus spp., including Eucalyptus shrub layer is present. The ground layer has some
matching rainfall and elevation parameters, tereticornis. No shrub layer present. The Sporobolus elongatus, but is dominated by exotics
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Potential

332 3446 4042
PCTs 8
and lineage connection to PCT 1592 ground layer has some Sporobolus elongatus, including Cynodon spp., Briza subaristata, and
(previously mapped in the area) indicate that | butis dominated by exotics including Cynodon Paspalum dilatatum.
this PCT is the most accurate description of spp., Briza subatristata, and Paspalum As described above, “In the lower Hunter district,
vegetation in this area. dilatatum. where annual rainfall is below 900 mm per annum,
Rainfall and elevation parameters less this PCT is replaced by the related alluvial creek flat
accurate than adjacent PCT considerations. forest PCT 3328.”. Average rainfall is approximately
This PCT is not considered an accurate 870mm (Maitland Airport, 3.6km away {BOM}).
description of the vegetation in this area. Therefore, this PCT is not considered the most
accurate description of the vegetation in this area.
Result PCT 3328 - Lower Hunter Red Gum-Paperbark Riverflat Forest
BAM Plots 6
Estimate
cleared value 83.92
of PCT (%)
BC Act Listed: EEC — Hunter Lowland Redgum Forest in the Sydney Basin and New South Wales North Coast Bioregions
Associated BC Act Listed: EEC — River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin, and South East Corner
TECs Bioregions

EPBC Act Listed: CEEC — River-flat eucalypt forest on coastal floodplains of southern New South Wales and eastern Victoria
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Table 11 — Vegetation Zones in PCT 3328

< AEP

Category Description
Description PCT 3328
of Vegetation | BAM 6 (AEP) was undertaken in the northern section of the allotment. This area represents a stand of Eucalyptus spp., including Eucalyptus tereticornis,
Zone within a grazed paddock. No sub-canopy or shrub layer is present, due to grazing and possible slashing. The ground layer has some Sporobolus elongatus,
but is dominated by exotics including Cynodon spp., Briza subaristata, and Paspalum dilatatum.
Area of
Vegetation This vegetation zone covers approximately 0.03ha of the Study Area of which 0.03ha will be impacted.
Zone (ha)
BAM plots | 6

Plate 8 — PCT 3328 — BAM 6 (Start)

Plate 9 — PCT 3328 — BAM 6 (End)
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Table 12 — PCT Determination for Plot 9 PCT

< AEP

asiatica, Rumex brownii,
Fern Form Group: n/a

Other Form Group: Parsonsia
straminea

Ranunculus inundatus, Centella
asiatica;

Fern Form Group: n/a
Other Form Group: n/a

usitatus, Eragrostis brownii,
Lachnagrostis aemula, Empodisma
minus, Fimbristylis dichotoma,

Forb Form Group: Lobelia
purpurascens, Centella asiatica,

Potential
p CTsI 3967 3975 4020 4042
Northern Lower Floodplain Southern Lower Floodplain Coastal Creekflat Layered Grass- Lower North Riverflat Eucalypt-
PCT Name Eleocharis Wetland Freshwater Wetland Sedge Swamp Forest Paperbark Forest
SVTM 2023 No No No No
. NSW North Coast; South Eastern NSW North Coast; South East . . . .
IBRA Region Queensland; Sydney Basin: Comer: Sydney Basin; NSW North Coast; Sydney Basin; NSW North Coast; Sydney Basin;
Coffs Coast and Escarpment; Karuah - .
IBRA Manning; Macleay Hastings; Karuah Ma"”'”g’ South East. Karuah Manning; Macleay Hastings; Coffs Coagt a.nd Escarpmen.t, .
. ’ Coastal Ranges; Cumberland; . ] 7 g Karuah Manning; Macleay Hastings;
Subregion Clarence Lowlands; Hunter; Hunter: Il "W ‘Y . Hunter; lllawarra; Jervis; Wyong; U H "H “W A
Burringbar-Conondale Ranges; unter; lllawarra; Wyong; Yengo; pper Hunter; Hunter; Wyong;
. . . . Central Coast; Cessnock; Dungog;
Cessnock., Clarence.Va_IIey, COffS Bega Valley; Blacktown; Central Central_Cpast_, Kempse_y, Lake . Kempsey; Lake Macquarie;
Harbour; Kempsey; Mid-Coast; : ’ ) Macquarie; Maitland; Mid-Coast; . = :
LGA 4 . Coast; Cessnock; Hawkesbury; . . Maitland; Mid-Coast; Nambucca
Nambucca Valley; Newcastle; Port Stephens: Woll . Port Macquarie-Hastings; Port Vallev: Port M ‘e-Hastinas:
Tweed: ort Stephens; Wollongong; Stephens; Shoalhaven; alley; Port Macquarie-Hastings;
’ ’ ’ Port Stephens;
. Tree Form Group: Eucalyptus
Tree Form Group: Casuarina glauca, | Tree Form Group: Casuarina Tree Form Group: Eucalyptus tereticornis, Corymbia maculata,
; - robusta, Eucalyptus tereticomis, . :
Shrub Form Group: Melaleuca glauca, Eucalyptus tereticornis, Casuarina glauca, Corymbia Eucalyptus microcorys, Casuarina
ericifolia, Callistemon salignus Shrub Form Group: Melaleuca | maculata, Eucalyptus microcorys, glauca, Eucalyptus r obust'a,
Grass Form Group: Carex appressa, ericifolia, Eucalyptus punctata, Shl;ub Form Group: Callistemon
Present Juncus  usitatus,  Lachnagrostis | Grass Form Group: Juncus | Shrub Form Group: Callistemon salignus, Pittosporum revolutum,
Diagnostic | filiformis, usitatus, Carex  appressa, | salignus, Melaleuca ericifolia, P/(to_}s,cl{orum undulatum, Melaleuca
Species Forb Form Group: Ludwigia | Lachnagrostis filiformis Pittosporum undulatum, ericiiolia,
within peploides  subsp. montevidensis, | Forb Form Group: Ludwigia | Grass Form Group: Themeda S;;rsessls::r%grnzzg:tr?:rg Z)r(a
. . Ranunculus  inundatus, Centella eploides subsp. montevidensis, j Y - ’
Subject Site uncu’ls Inundat peplor Hosp v "% | triandra, Carex appressa, Juncus Eragrostis brownii, Juncus usitatus,

Fimbristylis dichotoma, Austrostipa
ramosissima, Lachnagrostis
filiformis, Sporobolus elongatus,

Forb Form Group: Dichondra
repens, Lobelia purpurascens,
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Potential

Persicaria decipiens are common,
Typha orientalis is occasional, and
Eleocharis sphacelata and
Schoenoplectus validus are rare. A
very sparse emergent tree layer is
rare, however may include Casuarina
glauca or melaleucas. This PCT
describes very low-lying non-woody
sedgelands on muddy backswamp
deposits on wide river floodplains of
the North Coast that are not
dominated by Phragmites australis.
Within this domain this PCT can
encompass a range of sedgeland and

metres asl. This PCT describes
non-woody freshwater wetlands
on Quaternary alluvium south
from the Hunter valley that are not
dominated by Phragmites
australis or Eleocharis equisetina
and are either on low coastal
floodplains or at the edges of more
elevated lagoons that have
prolonged inundation.  Within
these environmental and floristic
parameters this PCT can
encompass a range of sedgeland
and aquatic forb assemblages. On

PCTs 3967 3975 4020 4042
Dichondra repens, Ranunculus Centella asiatica, Ranunculus
inundatus, inundatus,
Fern Form Group: n/a Fern Form Group: Cheilanthes
Other Form Group: Parsonsia | Sieberi subsp. sieberi,
straminea, Other Form Group: Parsonsia
straminea,
A tall to very tall freshwater sedgeland | A tall to very tall freshwater | A tall to very tall sclerophyll open | A very tall to extremely tall sclerophyll
occurring in poorly drained | sedgeland or forbland occurring in | forest with a sub-canopy of Melaleuca | open forest with a sub-canopy of
Quaternary alluvial backswamps on | depressions on  Quaternary | trees and a dense ground layer of | Melaleuca trees and a grassy and
broad coastal floodplains of the North | alluvial deposits (primarily | sedges and grasses found on low- | herbaceous ground cover found on
Coast botanical division, usually at | backswamps with organic-rich | lying coastal silty alluvial soils | low-lying coastal alluvial soils
elevations of below 5 metres asl on | mud, silt or clay soils) on coastal | between the Shoalhaven and the mid | between Wyong and Nambucca,
organically enriched fine-grained | floodplains of the Central Coast | north coast. The tree canopy is | Central Coast, and north coast. The
sediments. Eleocharis equisetinavery | and South Coast botanical | variable, however commonly includes | tree canopy includes a range of
frequently forms a mid-dense to | divisions. Almost all known | Eucalyptus robusta, and may be | eucalypt species, with no single
dense upper layer, almost always | locations occur at elevations of | accompanied or replaced by | species consistently recorded across
accompanied by a sparse or very | below 10 metres asl, however this | Eucalyptus tereticornis or Eucalyptus | all sites and each being occasional or
sparse layer of other sedges, rushes, | PCT can occur at higher | amplifolia, or rarely Angophora | rarely occurring. Collectively
aquatic forbs and grasses. Paspalum | elevations in lagoons that have | floribunda, Eucalyptus resinifera and | however, species are mostly from
distichum very frequently occurs, | prolonged inundation, such as | in the Shoalhaven, Eucalyptus | Angophora, red gum, mahogany, and
PCT while Ludwigia peploides subsp. | Ellalong Lagoon south-west of | longifolia. Sometimes a sparse cover | ironbark eucalypt groups. Common
Description montevidensis, Azolla pinnata and | Cessnock which is just over 100 | of tall Melaleuca species is included | combinations are Eucalyptus

amongst the eucalypt canopy. The
mid-stratum is characterised by a
mid-dense cover of smaller trees that
almost always includes a patchy
cover of Melaleuca linariifolia,
occasionally or rarely with other
Melaleuca species depending on
location. North of the Hawkesbury
River these may include Melaleuca
quinquenervia or Melaleuca sieberi,
while in the Shoalhaven it may include
Melaleuca ericifolia,  Melaleuca
decora or Melaleuca biconvexa. The
climber Parsonsia _straminea is

tereticornis or Eucalyptus amplifolia
with  Angophora  floribunda  or
Angophora subvelutina, however one
or all of these species are sometimes

absent. Other eucalypts that
occasionally occur include
Eucalyptus siderophloia and

Eucalyptus resinifera. A sub-canopy
of Melaleuca is typical, commonly
including Melaleuca linariifolia,
Melaleuca nodosa or Melaleuca
styphelioides, also commonly with
Callistemon salignus. A sparse cover
of the climber Parsonsia straminea is
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Potential
PCTs

3967

3975

4020

4042

aquatic forb assemblages. For
example, two plots (one in the Hunter
valley and one in the Clarence valley)
with a very high foliage cover of
Maundia triglochinoides and other
aquatic forbs, rushes and sedges, and
are included in this PCT based on
environmental domain. Other floristic
variants are likely to remain
unsampled using standard plot-based
techniques. This PCT overlaps in
environmental domain with PCT
3962, sometimes occurring within the
same swamp, however the latter is
distinguished by the strong
dominance of Phragmites australis.
PCT 3975 also occurs on alluvial
backswamps of coastal floodplains,
however primarily occurs on the
Central Coast and South Coast
botanical divisions (with overlap on
the lower Hunter River floodplain) and

does not feature Eleocharis
equisetina. PCT 3967 is weakly
floristically related to PCT 3970,
however the latter occurs in

freshwater swamps on sand behind
coastal barrier deposits. PCT 3964
also occurs on the North Coast,
however it is at higher elevations
(around 20 metres asl), is further
inland and on currently available
information lacks Eleocharis
equisetina and Paspalum distichum.
PCT 3967 often occurs in disturbed

presently available information the
aquatic forb Persicaria decipiens
is very frequently present with
very sparse cover. The grasses
Cynodon dactylon and Paspalum
distichum and the reed Typha
orientalis commonly occur with
sparse cover, while the sedge
Eleocharis sphacelata is
occasionally present however
where it does occur tends to have
mid-dense cover. A diversity of
other sedges, rushes and aquatic
forbs are occasionally or rarely

recorded, such as Persicaria
hydropiper, Cycnogeton
microtuberosum, Ludwigia

peploides subsp. montevidensis,
Alternanthera denticulata and
species of Juncus. Rarely, a very
sparse emergent tree layer is
present, which may include
Casuarina glauca, melaleucas or,
very rarely, overhanging
Eucalypts. Some sedges such as
Machaerina articulata, Fimbristylis
velata, Eleocharis acuta and
Bolboschoenus species dominate
individual sites, reflecting the
floristic diversity of this PCT. This
community often occurs in
disturbed environments and may
potentially include derived states.
The assessment of new non-
woody freshwater wetland plots
against this PCT should primarily
consider environmental domain.

commonly recorded on the trunks of
the sub-canopy trees. Other small
trees that are occasionally recorded
include a sparse cover of Glochidion
ferdinandi and Callistemon salignus
or soft-leaved small shrubs such as
Breynia oblongifolia. The ground layer
is mid-dense to dense and very
frequently includes clumps of the tall
sedge Gahnia clarkei, graminoid
Lomandra longifolia, together with
grasses Entolasia marginata,
Imperata cylindrica and Oplismenus
imbecillis. Other common grasses
include Microlaena stipoides and a
patchy cover of Hemarthria uncinata,
very frequently with small forbs
including Centella asiatica and
Lobelia purpurascens. This PCT is
widespread across coastal lowlands,
however is restricted to alluvial flats at
elevations below 30 metres asl that
are likely to be subject to periodic
inundation from floodwaters. It occurs
on soils which are clay-rich rather
than sandy loams, and in wet areas
where rainfall generally exceeds 1000
mm of rainfall per annum. This
community only weakly overlaps
floristically with other PCTs in NSW. It
does however, have extensive spatial
overlap with other coastal alluvial
forests including PCT 4042, which
occurs in drier less frequently
inundated alluviums, and has a low
frequency of Eucalyptus robusta; and
PCT 4021, which includes a higher

very frequently recorded on the stems
of these smaller trees. A lower sparse
to mid-dense shrub layer commonly
includes Melaleuca species, Breynia
oblongifolia and Glochidion
ferdinandi, occasionally with Acacia
irrorata and Leptospermum
polygalifolium. The ground layer
consists of a dense cover of grasses,
forbs and graminoids that very
frequently includes Dichondra
repens, Lobelia purpurascens,
Dianella  caerulea, Oplismenus
imbecillis and Lomandra longifolia,
commonly with Entolasia marginata
and Imperata cylindrica. This PCT
occurs on creek flats, river flats and
elevated residual alluvial terraces
mainly below 50 metres asl and in the
coastal rainfall zones that generally
exceed 1000 mm per annum. The
original extent of this PCT is likely to
have been heavily depleted by past
clearing, with remnants only
remaining in narrow ribbons in the
headwaters of catchments or as
isolated patches in cleared
landscapes. It grades into a range of
coastal swamp forests on impeded
alluviums including PCTs 4044 and
4020. In the lower Hunter district,
where annual rainfall is below 900
mm per annum, this PCT is replaced
by the related alluvial creek flat forest
PCT 3328. On river flats north of
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Potential

(min-median-
max)

3967 3975 4020 4042
PCTs
environments and may potentially | The grassy wetland PCT 4055 | proportion of sclerophyll shrubs on | Nambucca it is primarily replaced by
include derived states. also occurs on alluvium on the far | sandy loams. Small areas of PCT | PCT 4045.
South Coast, however has a much | 4020 are included in coastal reserves,
higher median elevation (known | however it is more extensive on
between 100 and 200 metres asl), | private lands, some of which has
and includes Isachne globosa, | been subject to past clearing.
Lachnagrostis filiformis, Carex
gaudichaudiana and Cyperus
sphaeroideus which are all
unknown or very rare in PCT
3975.
Vegetation Freshwater Wetlands; Freshwater Wetlands; Forested Wetlands; Forested Wetlands;
Formation
Vegetation . . . . . .
cl Coastal Freshwater Lagoons; Coastal Freshwater Lagoons; Coastal Floodplain Wetlands; Coastal Floodplain Wetlands;
ass
Elevation
(min-median- 0 1.5 10.7 0 1.7 116.4 0 10.6 145.3 0 23.3 132.1
max)
Rainfall
993 1134 1683 792 1024 1238 979 1220 1471 928 1239 1488

PCT
Determination

This PCT is not known in this LGA,

and has inconsistent rainfall and
elevation parameters with those
found on site.

This PCT is not an accurate

description of the vegetation on site.

This PCT is not known in this
LGA, and known locations of this
PCT occur >5m ASL. Diagnostic

grass species are present;
including Juncus usitatus,
Ludwigia peploides subsp.

Diagnostic grass species are
present; including Juncus usitatus,
Ludwigia peploides subsp.
montevidensis, and Lachnagrostis
aemula, however this stratum is
dominated by exotics including

This PCT is considered the most
accurate description of vegetation
in this zone. Despite the absence
of a canopy or shrub layer due to

the modified dam plot, some
diagnostic grass species are
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Potential
3967 3975 4020 4042
PCTs
montevidensis, and Cynodon spp., Paspalum dilatatum, present; including Juncus
Lachnagrostis aemula, however Cyperus eragrostis, and Briza usitatus, Ludwigia peploides
this stratum is dominated by subaristata. subsp. montevidensis, and
exotics including Cynodon spp., The absence of a canopy and shrub Lachnagrostis aemula.
Paspalum dilatatum, Cyperus layer reduce the accuracy of PCT | Given the relationship to PCT 3328
eragrostis, and Briza subaristata. identification. described above, which has been
Thi; RCT is not an accqrate This PCT is not considered the most identific_ad else\{vhere on site, this
description of the vegetation on accurate description of the PCT is considered the most
site. vegetation on site. accurate description of vegetation
in this area.
Result PCT 4042 - Lower North Riverflat Eucalypt-Paperbark Forest
BAM Plots 9
Estimate
cleared value 73.11
of PCT (%)
Associated No Associated TECs
TECs
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Table 13 — Vegetation Zones in PCT 4042
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Category Description
o PCT 4042
Descrlptlt_)n BAM 9 (AEP) was undertaken in the central section of the allotment. This area is a modified dam plot, with no present canopy or shrub layer. The ground
of Vegetation | |ayer has some Juncus usitatus, Ludwigia peploides subsp. montevidensis, and Lachnagrostis aemula, however is dominated by exotics including Cynodon
Zone spp., Paspalum dilatatum, Cyperus eragrostis, and Briza subaristata.
Area of

Vegetation This vegetation zone covers approximately 0.13ha of the Subject Site of which 0.13ha will be impacted.

Zone (ha)

BAM plots 9

Plate 10 — PCT 4042 — BAM 9: Start
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1.3.5 Grassland Assessment

PlantNet (2023) describes Cynodon dactylon as a rhizomatous and/or stoloniferous mat-forming
perennial, to 0.3m high, rooting at the nodes; culms erect or geniculate. Being distributed widespread
through all states and very common; widely cultivated as a lawn grass and for pasture. PlantNet does
not discuss the origin of the species as it does with many other natives and non-natives. This is likely
to the high level of debate that surrounds the species.

The debate of the origins of the species started back in 1810 with Robert Brown describing samples he
had collected as an introduced species and also by Woolls in 1867, who wrote, Cynodon Dactylon was
rapidly replacing the native grass Themeda australis in grazing areas, considering the species to be
introduced from the East indies (Langdon, 1954). Langdon also presented the case that associated
fungal parasites of Cynodon dactylon are a rust and a smut, fungi whose arrival in Australia appears in
the early 1800’s, soil records show it was not present before this time. Therefore, Langdon (1954)
concluded it was introduced as fodder for livestock.

Friedel (2017) also states that the species was “deliberately introduced into Australia for use in crops,
pasture, gardens and horticulture”. More recently, Identic Pty Ltd, 2016, stated “the species most
probably originated from sub-Saharan Africa and/or on islands in the western parts of the Indian Ocean”.

The National recovery plan for the community of native species dependent on natural discharge of
groundwater from the Great Artesian Basin (DECCW 2010), published in the Commonwealth Species
Profile and Threats Database mentions the terminology “Cynodon dactylon (non-native)”, confirming
the species’ status with the Commonwealth department as exotic.

The species has become dominate in most communities even wetlands in the western division of NSW.
It can survive in times of drought and other harsh conditions such as saline soils, floods, etc and given
it is thought to have been introduced in the 1800s it has replaced other native species that may not
have been identified, resulting in some species in the western division being dependant on its presence,
such as Night Parrot, Dusky Hopping Mouse and Plains Wanderer. Hence DECCW (2010), provides
guidance measures on how to manage the species and return native grasses to these environments
with a focus on the Great Artesian Basin.

The Department of Primary Industries (Agricultural), 2023, Local Land Services and Department of
Industry and Investment, promote the planting / sowing of Cynodon dactylon at a rate of 6-10kg on well
drained and alluvial soils. The species tolerates saline, heat conditions, drought tolerance, and is flood
tolerant. Cynodon dactylon can adapt to all conditions such as shade, full sun and even wetter areas
(Department of Industry and Investment, 2011). The species has great pasture features, such as the
ability to adapt and high tolerance to a changing environment, it also binds soils and prevents erosion
and provides fodder for domestic stock annually and it is readily available. Hence its high use in the
Hunter catchment for pasture improvement (Department of Primary Industries, 2023).

Within the Hunter, Cynodon dactylon is heavily used for turf or lawn. Turf farms throughout the region
farm the species. The species is also used in large subdivisions as it is quick growing has tough, mat-
forming rhizomes which binds the soils; it tolerates heat and full sun; and the matting rhizomes limit
other species such as weeds colonising the new lots.

Morgan (1998) has researched the decline in species of Themeda species within grasslands, and
Cynodon dactylon and other invasive species were dominating especially in areas of higher soil
phosphorus. Morgan (1998) considered this change as being permanent naturalising these species,
recommending management actions to reduce if not eradicate the species due to their invasive
properties and the significant reduction in diversity of natives. Such management actions are applied
throughout the Hunter Catchment within the Bush Regeneration field. Cynodon dactylon is a target
species for eradication as it is considered an invasive weed. The species prevents diversity within a
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community with its ability to matt the top 10cm of topsaoil, prohibiting orchids, herbs and forbs from
persisting. The reduction in diversity within a Bush Regeneration site results in targets not being
achieved and limits fauna use.

AEP recognises the importance of the species in the western division of NSW as listed species have
become dependent on the species. However, AEP also supports the Commonwealth decision to list
the species as non-native especially in the eastern division of the state with a focus on the Hunter
Catchment Area where the species is known to dominate grazing lands and known to invade endemic
PCTs reducing biodiversity. Recognising the species as an endemic native will significantly impact the
regeneration within the Hunter, halting the progression to eradicate the species from the communities.
AEP’s collective knowledge and expertise within the Hunter Catchment Area does not agree with the
species being considered a native species within Hunter Catchment Area and AEP are concerned such
a decision will have a significant impact on Bush Regeneration and on the diversity within the region
resulting in the loss of endemic species.

1.3.5.1 Planted Native Assessment

While Cynodon dactylon is considered native according to the NSW Herbarium, as stated above, the
Commonwealth list the species as non-native and it is highly recognised that the species is listed as a
widely cultivated native species (DPE, 2022) as a lawn and pasture grass. The site has historically been
managed for agricultural grazing whereby this species was likely sown and is generally assumed as
such east of the dividing range. As such, Cynodon dactylon (Common Couch) present within the Subject
site was classified as ‘planted native vegetation’ and Appendix D of the BAM applied (Table 2). This
vegetation type is not required to be further assessed using the BAM and was thus excluded from any
credit or offset calculations.

Itis noted that throughout this BDAR and the PCT determination contained within, the species has been
referred to as Cynodon dactylon. The total area of this zone within the Study Area is 24.11ha.

AEP acknowledges that Maitland City Council require this species when identified with no shrub or
canopy stratum, and with high weed / pasture, the assessments for the species should be undertaken
as a planted native.

This assessment module has been used to assess this site after detailed assessment against the
decision-making framework in Appendix D.2 and consultation with the Maitland City Council and BOS
Support.

AEP has used Appendix D.2 of the BAM to assess Cynodon dactylon present within the Study Area.
It is noted that if the surveys show suitable habitat or record sightings of threatened species the
assessor must apply Section 8.4 of the BAM to mitigate and manage impacts as credits are not applied
to offset the proposed impacts. The assessor must assess the suitability of the planted native vegetation
for use by threatened species and record any incidental sightings or evidence (e.g. scats, stick nests)
of threatened species credit species (flora and fauna) using, inhabiting or being part of the planted
native vegetation. This species does not represent suitable habitat for any threatened species identified
on site and as such no further assessment is required.
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(Appendix D BAM, 2020)
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Item itsasneiasrr::z: Options AEP Assessment
The Subject Site is reflective of
a diverse range of plants such
as: Listed weed species,
Does the planted native exotics, native vegetation from
vegetation occur within an othder regions / S_tates _?_ﬂd
area that contains a . . endemic veg.eta.tlon. _[he
mosaic of planted and Yes - The planted native vegetation | diversity of species is consistent
remnantnati\?e vegetation must be allocated to the best-fit PCT | with the site’s previous land use
1 and  which an be and the BAM must be applied. as grazing pasture. The general
reasonably assianed to a flora assessment and BAM
PCT know};l to ogcur in the No - Go to 2. Plots undertaken showed the
same IBRA subregion as Subject Site did not contain a
the probosal? 9 mosaic of planted species or
prop ’ remnant native vegetation that
could be assigned to a Plant
Community Type (PCT).
NO
:/Seget?aetionpIzntgldantggtlf\:) e} The plants within the Subject
the 'ur.ose of Site were not planted for the
environmgntgl purpose of  environmental
rehabilitation or rehabilitation or restoration
restoration  under  an Yes - The planted native vegetation | under an existing conservation
existin conservation must be assessed in accordance with | obligation listed in BAM Section
2 sing ) Chapters 4 and 5 of the BAM. 11.9(2.), and b. the primary
obligation listed in BAM N
Section 11.9(2.), and b objective was not to replace or
the prima 'ob'éétive waé No - Go to 3. regenerate a plant community
P ry obj type or a threatened plant
to replace or regenerate a . - .
plant community type or a species population or its
threatened plant species m)bltat'
population or its habitat
Is the
planted/translocated
native vegetation
individuals of a
threatened species or
3 other native species Refer below.
planted/translocated for
the purpose of providing
threatened species
habitat under one of the
following:
The planted vegetation within
. . . the Subject Site was not planted
| gedl %S OO | Yo Tne parted nave yegetaton | Transocaed for e purpcse
Chapters 4 and 5 of the BAM. :lf; species recovery project.
The planted vegetation within
Savin our  Species No-Goto4. the Subject Site was not planted
3b ro'ecgt P / Translocated for the purpose
proj of Saving our Species project.
NO
The planted vegetation within
Other tvoes of the Subject Site was not planted
3¢ overnment yp funded / Translocated for the purpose
?estoration roiect of other types of government
project. funded restoration project
NO
Condition of consent for a The planted vegetation within
3d development approval the Subject Site was not planted
that required those / Translocated for the purpose
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Item AN, Options AEP Assessment
Assessment
species to be planted or of Condition of consent for a
translocated for  the development approval that
purpose of providing required those species to be
threatened species planted or translocated for the
habitat purpose of providing threatened
species habitat
NO
S The planted vegetation within
Legal op[lgatlon as part of the Subject Site was not planted
a condition or ruling of
. h / Translocated for the purpose
court.  This includes S
. of legal obligation as part of a
regulatory directed or o ; .
. condition or ruling of court. This
ordered remedial . .
A includes regulatory directed or
3e plantings (e.g. - .
" ordered remedial plantings (e.g.
Remediation Order for L .
: . Remediation Order for clearing
clearing without consent . ”
. without consent issued under
issued under the BC Act .
. . the BC Act or the Native
or the Native Vegetation Vi f
Act) ‘egetation Act).
NO
The planted vegetation within
. I the Subject Site was not planted
Ecological rehabilitation
. / Translocated for the purpose
to re-establish a PCT or f Ecological rehabilitati
3f TEC that was. or is of Ecological reha ilitation to re-
g ’ . establish a PCT or TEC that
carried out under a mine . !
. was, or is carried out under a
operations plan. : ;
mine operations plan.
NO
The planted vegetation within
Approved vegetation the Subject Site was not planted
management plan (e.g. as / Translocated for the purpose
required as part of a of an approved vegetation
3 Controlled Activity management plan (e.g. as
9 Approval for works on required as part of a Controlled
waterfront land under the Activity Approval for works on
NSW Water Management waterfront land under the NSW
Act 2000). Water Management Act 2000).
NO
Was the planted native
vegetation (including The planted vegetation within
individuals of @ Yes - Go to D 2 Assessment of planted the Subject Site was not planted
threatened flora species) - A / Translocated for the purpose
- native vegetation for threatened . )
undertaken voluntarily for ) 4 of a voluntarily revegetation,
: species habitat (the use of Chapters 4 ) 2
revegetation, ; environmental rehabilitation or
4 : and 5 of the BAM are not required to be - .
environmental applied) restoration without a legal
rehabilitation or | @PP ’ obligation to secure or provide
restoration without a legal for management of the native
o No - Go to 5. .
obligation to secure or vegetation.
provide for management NO
of the native vegetation?
Is the native vegetation
(including individuals of a
threatened flora species)
planted for functional, | Yes - Go to D.2 Assessment of planted | The planted vegetation within
aesthetic, horticultural or | native vegetation for threatened | the Subject Site was not planted
plantation forestry | species habitat (the use of Chapters 4 | /  Translocated for the
5 purposes? This includes | and 5 of the BAM are not required to be | functional, aesthetic,
examples such as: | applied). horticultural ~ or  plantation
windbreaks in agricultural forestry purposes.
landscapes, roadside | No - Go to 6. NO
plantings (including street
trees, median strips,
roadside batters),
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Standard for

fields/complexes,
macadamia plantations or
teatree farms?

Item Options AEP Assessment
Assessment
landscaping in parks,
gardens and sport

Is the planted native
vegetation a species
listed as a widely

cultivated native species
6 on a list approved by the
Secretary of the
Department (or an officer
authorised by the
Secretary)?

Yes - Go to D.2 Assessment of planted
native vegetation for threatened
species habitat (the use of Chapters 4
and 5 of the BAM are not required to be
applied).

No - There may be other types of
occurrences  of planted native
vegetation that do not easily fit into the
decision-making key above. Assessors
should contact the BAM Support
mailbox at
bam.support@environment.nsw.gov.au
for further advice on using the BAM to
assess other types of occurrences of
planted native vegetation.

The planted vegetation within
the Subject Site is not planted
native vegetation identified as
being widely cultivated on a list
approved by the Secretary of
the Department (or an officer
authorised by the Secretary.

NO

Evidence demonstrating the application of the decision-making key to the
areas of planted native vegetation must be provided in the BDAR or BCAR.

A meeting was held with
Maitland
Ecologist
explain the position of non-
endemic native.

City Council's
on 08/11/2023 to

1.3.6 Weed Species

In NSW, all plants are regulated with a general biosecurity duty to prevent, eliminate or minimise
biosecurity risk they may pose. Any person who deals with any plant, who knows of any biosecurity
risk, has a duty to ensure the risk is prevented, eliminated or minimised, so far as is reasonably practical
as per the NSW Biosecurity Act 2015 (BA Act).

Thirty-nine (39) exotic flora species were recorded within the proposal Study Area during field surveys,
with five (5) listed under the NSW Biosecurity Act 2015 (BA Act) as priority weeds for the Hunter Region.
one (1) of those priority weeds are also listed as Weeds of National Significance (WONS). The Priority
Weeds and WONS of environmental weeds recorded are outlined below in Table 15.

Table 15 — Environmental Weeds recorded within the Study Area

Scientific Name Common Name Region WONS
Andropogon virginicus Whisky Grass N N
Araujia sericifera Mothvine N N
Bidens pilosa Cobbler's Pegs N N
Briza maxima Quaking Grass N N
Briza minor Shivery Grass N N
Briza subaristata N N
Bromus spp. A Brome N N
Centaurium erythraea Common Centaury N N
Chloris gayana Rhodes Grass N N
Conyza bonariensis Flax-leaf Fleabane N N
Cyclospermum leptophyllum Slender Celery N N
Cyperus eragrostis Umbrella Sedge N N
Cyperus sesquiflorus N N
Ehrharta erecta Panic Veldtgrass N N
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Scientific Name Common Name Region WONS
Foeniculum vulgare Fennel N N
Galenia pubescens Galenia

Gomphocarpus fruticosus

Narrow Leaf Cotton Bush

Hypochaeris radicata

Flatweed

Juncus acutus

Juncus cognatus

Lolium rigidum

Wimmera Ryegrass

Lysimachia arvensis var. caerulea

Blue Pimpernel

Megathyrsus maximus

Guinea Grass

Olea europaea subsp. cuspidata

African Olive

Oncosiphon pilulifer

Onopordum acanthium subsp.

Scotch Thistle

Paspalum dilatatum Paspalum
Persicaria spp. Knotweed
Plantago lanceolata Ribwort
Poa spp.
Senecio madagascariensis Fireweed

Setaria pumila

Pale Pigeon Grass

Sida rhombifolia

Paddy's Lucerne

Silybum marianum

Variegated Thistle

Solanum nigrum

Black Nightshade, Black-berry

Solanum seaforthianum

Climbing Nightshade

Stenotaphrum secundatum

Buffalo Grass

Trifolium repens

White Clover

Verbena bonariensis

Purpletop

Z|1ZZ21Z2|1Z2|1Z|1Z2|1Z2|K|1Z2|1Z2|K|Z|1Z2|Z2|K|Z2|Z2|Z2|Z2|<|Z2|Z|<

Z|\1ZZ21Z2|1Z2|1Z|1Z2|1Z2|K|1Z2|1Z2|1Z2|1Z2|Z2|Z2|Z2|1Z2|Z2|Z2|Z2|Z2|Z2|Z2|2

Additional site photographs are included in Appendix E.

Table 16 provides a summary of the ground-truthed PCTs within the Site.
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Vegetation

Total Study Area of
PCT roposed for
e (L Removal (ha) | o o in VRZ
PCT 3328 0.03 0.03 0
PCT 3433 0.20 0.07 0.10
PCT 4042 0.13 0.13 0
PCT 4044 0.78 0.70 0.06
Total Native Vegetation (ha) 1.14 0.94 0.16
Planted Native (Cynodon dactylon) 2411 23.94 0.08
Exotic /disturbed/structures 1.24 1.00 0
Farm Dams 0.02 0.02 0
Total Planted Native/ Exotic/ Cleared/Dams 25.37 24.97 0.08
Total (ha) 26.51 25.91 0.24
Discrepancies in numbers may be due to rounding.
2699 Lochinvar New England SBDAR 61 July 2024




Disclaimer: While all reasonable care has been taken to ensure the information

shown on this map is up to date and accurate, no guarantee is given that the Legend N
information portrayed is free from error or omission. Please verify the accuracy of

all information prior to use. W= II_.- E
(] study Area "\f

Subject Site (Inc. Roads s
& Infrastructure Impacts)

[__1 Development Lot Boundary
Cadastre (Surveyed)
[] BAM Plot

Ground-truthed Vegetation
PCT 3328 Lower Hunter Red
Gum-Paperbark Riverflat Forest

| PCT 3433 Hunter Coast Foothills

Spotted Gum-Ironbark Grassy
Forest
PCT 4042 Lower North Riverflat
Eucalypt-Paperbark Forest
PCT 4044 Northern Creekflat
Eucalypt-Paperbark Mesic Swamp
Forest
Planted Native (Cynodon dactylon)
Exotic Riparian
Exotic Canopy

Exotic/Managed/Cleared/Road

B Farm Dam
0 100 200 m
| ]
Scale 1:3750
Figure 4 - Ground-truthed Vegetation Date: July 2024

Location: 898 New England Hwy, 25 & 39 Wyndella Rd, Lochinvar NSW

Client: Lochinvar Developments Pty Ltd AEP ref: 2699.04
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1.3.7 Vegetation Integrity Assessment
1.3.7.1 Patch Size

The native vegetation that exists within the Study Area possesses limited connection to the broader
vegetation in the locality. Lochinvar is a historically highly agricultural region with low levels of native
vegetation The native vegetation that exists within the Subject Site is tenuously connected to
fragmented vegetation to the northwest, that, as defined by the BAM, extends as a patch of
approximately 50ha. The patch size of ‘50ha’ is therefore appropriate for each vegetation zone and was
entered as such within the Calculator.

1.3.7.2 Vegetation Integrity Score

Plot data was used to determine the composition, structure and function condition score the vegetation
zones within the Subject Site, which informed the vegetation integrity score. Plot data has been
tabulated (refer Tables 16) and includes corresponding condition scores along with the overall
Vegetation Integrity Score. Vegetation Condition Class has been rated using the following percentage
bands associated with the Vegetation Integrity Scores:

e 70-100 Good;

50 — 69 Moderate;

e 35-49 Poor;

e 25— 34 Degraded;

e 16 — 24 Highly Degraded; and
e <15 - Severely Degraded.

1.3.8 Vegetation Zones for BAM-C

As stated in the BAM — Appendix C — Table 13, under the Streamlined Assessment Module for Small
Area Development, the assessment is required to determine PCTs as follows:

Identify if the PCT is associated with a threatened ecological community (TEC) as required by
Subsection 4.2.2.

Where a TEC is identified on a site that is not associated with the dominant PCT, that TEC is
required to be assessed and offset accordingly. In this situation more than one PCT may be
selected for assessment.

Table 16 shows the dominant PCT within the Subject Site is PCT 4044 and thus must be assessed
under the BAM. Furthermore, assessment of other PCTs found on site for potential association with
TECs determined that PCT 3328 and PCT 4042 were not commensurate with any TECs, whereas PCT
3433 was considered to be commensurate with associated TEC Lower Hunter Spotted Gum — Ironbark
Forest and thus must be assessed under the BAM.

Table 17 shows the PCTs entered into the BAM-C and assessed therein, and associated plot-based
survey data included for assessment under the SBDAR as per requirements outlined in Section 4.2 of
the BAM.

Whilst PCT 3328 and PCT 4042 were not assessed as individual zones, the areas (ha) of those zones
were combined with that of PCT 4044 to ensure all vegetation proposed for clearing is accounted for.
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Table 17 — Vegetation Integrity Score for Vegetation Zones entered in BAM-C

« AEP

Vegetation Zones PCT 3433 PCT 4044

Plot # 1 10 3 4

Location 355746E 355916E 355913E 355817E
6381081N 6380900N 6380902N 6381431N

Bearing 115 180 15 275

Tree 4 4 1 0

Shrub 2 4 0 1

Grass & Grass-like 3 4 0 5

Forb 3 1 1 0

Fern 0 0 0 0

Other 1 0 0 0

Composition 21.9 6.2

Condition Score

Tree 90 62 80 0

Shrub 8.5 14.1 0 30

Grass & Grass-like 0.4 1.1 0 10.4

Forb 1.3 0.1 0.1 0

Fern 0 0 0 0

Other 1 0 0 0

Structure 38.4 34.7

Condition Score

Regenerating Stems Present Present Present Present

(<5¢cm DBH)

Stem Classes (cm 5-9, 10-19, 20-29, 5-9, 10-19, 20-29, 5-9, 10-19, 20-29, 5-9, 10-19

DBH) 30-49 30-49 30-49

# Large Trees 0 0 0 0

Hollow-bearing 0 0 0 0

Trees

Litter Cover (%) 61 32 70 24

Coarse Woody 12 3 0 15

Debris (m)

High Threat Weed 1.6 66.2 5.2 15.6

Cover

Function Condition 44.5 59.6

Score

Current Vegetation 33.5 23.4

Integrity Score
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1.5 Threatened Species

Under the BAM, threatened species are classified into two types: ‘Ecosystem Credit’ and ‘Species
Credit’ type species, as detailed within the BioNet Atlas Threatened Species Profile Database
(DCCEEW).

A predicted Ecosystem Credit Species assessment is presented in Table 18, potential Species Credit
Species assessment is presented in Table 19 and Species Credit Species assessment presented in
Table 21. Species Credit Species that were excluded in accordance with Section 5.2.2.2 (a, b or c) of
BAM 202 is outlined in Table 20.

Figure 5 shows the location of NSW BioNet Atlas records of threatened species in the locality within
10km of the Subject Site.

1.5.1 Ecosystem Credit Species

Ecosystem Credit species are associated with PCTs and other habitat surrogates that are used to
predict their occurrence on a particular site.

The ‘biodiversity risk weighting’ (BRW) for a species is based on the ‘sensitivity to loss’ and ‘sensitivity
to potential gain’ score using criteria listed in Appendix | of the BAM, and are used in credit calculations
to assess impacts of the proposal on a threatened species. The sensitivity to gain class is listed within
the BAM calculator for Ecosystem Credit Species.

Those Ecosystem Credit Species predicted to occur within the site are provided in Table 18.
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Table 18 — Predicted Ecosystem Credit Species
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Recorded Recorded by AEP
s itivity & within 10km within site or
Scientific Name Common Name é".s' I(‘:,II Y ' | (BioNet Atlas nearby
Bl Gl 2024) surrounds
Y/N Y/N
Anthochaera phrygia Regent Honeyeater High Y N
Artamus cyanoplerus Dusky Woodswallow Moderate Y N
cyanopterus
Botaurus poiciloptilus Australasian Bittern Moderate N N
Calidris canutus Red Knot High N N
Calidris ferruginea Curlew Sandpiper High N N
Calidris tenuirostris Great Knot High N N
South-eastern
(UL Glossy Black- High Y Y
lathami lathami
Cockatoo
Charadrius leschenaultii Greater Sand-plover High N N
Charadrius mongolus Lesser Sand-plover High N N
Chthonicola sagittata Speckled Warbler High N N
Climacteris picumnus Brown Treecreeper .
Cor ; High N N
victoriae (eastern subspecies)
Dasyurus maculatus Spotted-tailed Quoll High Y N
Ephipp {orhy nchus Black-necked Stork Moderate Y N
asiaticus
Falco subniger Black Falcon Moderate N N
Glossopsitta pusilla Little Lorikeet High Y Y
Haliaeetus leucogaster White-bellled Sea- High N N
Eagle
. White-throated .
Hirundapus caudacutus Needletail High Y N
Irediparra gallinacea Comb-crested Jacana Moderate N N
Lathamus discolor Swift Parrot Moderate Y N
Limicola falcinellus Broad-billed Sandpiper High N N
. . . Bar-tailed Godwit .
Limosa lapponica baueri (baueri) High N N
Limosa limosa Black-tailed Godwit High N N
Micronomus norfolkensis Eastern C oastal Free- High Y N
tailed Bat
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Recorded Recorded by AEP
s tivity t within 10km within site or
Scientific Name Common Name én.s' 2:,; Y f0 | (BioNet Atlas nearby
Bl Gl 2024) surrounds
Y/N Y/N
Miniopterus australis Little Bent-winged Bat High Y N
Miniopterus oranae Large Bent-winged Bat High Y N
oceanensis
Pandion cristatus Eastern Osprey Moderate N N
Petroica boodang Scarlet Robin Moderate N N
Petroica phoenicea Flame Robin Moderate N N
Pomatostomus SieYeioned
. . Babbler (eastern Moderate Y Y
temporalis temporalis .
subspecies)

Pteropus poliocephalus Grey-heafgid Flying- High Y Y
Ptilinopus superbus Superb Fruit-Dove Moderate N N
Rostratula australis Australiar_1 Painted Moderate N N

Snipe
Stagonopleura guttata Diamond Firetail Moderate N N
Xenus cinereus Terek Sandpiper High N N

1.5.2 Species Credit Species

Additional threatened fauna species determined by the BAM calculator that have the potential to use
the Subject Site as suitable habitat are generated from the PCT data entered are identified in Table 19
and candidate species that were excluded from the assessment are presented within Table 20.

The observed flora and fauna species lists for the site are included in Appendices F and G.
respectively.
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Table 19 — Potential Species Credit Species
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Species

Risk
Weighting
(BRW)

SAIl
Candidate
(Y/N)

BioNet
Records
(10km)

Details of BioNet Record

Habitat Requirements / Habitats Searched / General Notes

Flora

Eucalyptus pumila
Pokolbin Mallee

Not Available

Currently known only from a single population west of Pokolbin in the
Hunter Valley. Historical records also exist for Wyong 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.

Rhodamnia rubescens
Scrub Turpentine

Not Available

Occurs in coastal districts north from Batemans Bay in New South Wales.
Found in littoral, warm temperate and subtropical rainforest and wet
sclerophyll forest usually in volcanic and sedimentary soils.

This species was not found during field surveys. The habitat that is

suitable to this species is not consistent with the vegetation in the Subject
Site.

Rhodomyrtus psidioides
Native Guava

Not Available

Occurs from Broken Bay, approximately 90km north of Sydney, New
South Wales, to Maryborough in Queensland. Populations are typically
restricted to coastal and sub-coastal areas of low elevation however the
species does occur up to 120km inlands in the Hunter. Pioneer species
found in littoral, warm temperate and subtropical rainforest and wet
sclerophyll forest often near creeks and drainage lines.

This species was not found during field surveys. The habitat that is

suitable to this species is not consistent with the vegetation in the Subject
Site.

Fauna

Anthochaera phrygia
Regent Honeyeater
(Breeding)

Three (3) records from 2011
were located approx. 2km
north-east of the site.

Regent Honeyeaters inhabit woodlands that support a significantly high
abundance and species richness of bird species. These woodlands have
significantly large numbers of mature trees, high canopy cover and
abundance of mistletoes. Regent Honeyeaters usually nest in horizontal
branches or forks in tall mature eucalypts and Sheoaks. Also nest in
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Risk SAll BioNet
Species Weighting | Candidate | Records Details of BioNet Record Habitat Requirements / Habitats Searched / General Notes
(BRW) (Y/N) (10km)
mistletoe haustoria. An open cup-shaped nest is constructed of bark,
grass, twigs and wool by the female.
It generally occupies littoral and estuarine habitats, and in New South
Wales is mainly found in intertidal mudflats of sheltered coasts. It also
Calidris ferruginea occurs in non-tidal swamps, lakes and lagoons on the coast and
Curlew Sandpiper 3 Y 0 Not Available sometimes inland. It forages in or at the edge of shallow water,
. occasionally on exposed algal mats or waterweed, or on banks of beach-
(Breeding) . .
cast seagrass or seaweed. It roosts on shingle, shell or sand beaches;
spits or islets on the coast or in wetlands; or sometimes in salt marsh,
among beach-cast seaweed, or on rocky shores.
Occurs within sheltered, coastal habitats containing large, intertidal
mudflats or sandflats, including inlets, bays, harbours, estuaries and
Calidris tenuirostris lagoons. Often recorded on sandy beaches with mudflats nearby, sandy
Great Knot 3 Y 0 Not Available spits and islets and sometimes on exposed reefs or rock platforms.
(Breeding) Forages for food by methodically thrusting its bill deep into the mud to
search for invertebrates, such as bivalve molluscs, gastropods,
polychaete worms and crustaceans.
On the mainland they occur in areas where eucalypts are flowering
Lathamus discolor profusely or where there are abundant lerp (from sap-sucking bugs)
Swift Parrot 3 v 0 Not Available infestations. Favoured feed trees include winter flowering species such
. as Swamp Mahogany Eucalyptus robusta, Spotted Gum Corymbia
(Breeding) maculata, Red Bloodwood C. gummifera, Forest Red Gum E. tereticornis,
Mugga Ironbark E. sideroxylon, and White Box E. albens.
Records are scattered with the | Little Bentwing-bats roost in caves, tunnels, tree hollows, abandoned
Miniopterus australis closest recorded approx | mines, stormwater drains, culverts, bridges and sometimes buildings
Little Bent-winged Bat 3 v 7 1.8km north-east of the site in | during the day, and at night forage for small insects beneath the canopy

(Breeding)

2012, and the most recent
record from 2021 approx
3.5km south-east of the site.

of densely vegetated habitats. 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.
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Risk SAlIl BioNet
Species Weighting | Candidate | Records Details of BioNet Record Habitat Requirements / Habitats Searched / General Notes
(BRW) (Y/IN) (10km)
- , Records are scatted with the
Miniopterus orianae closest rrecorded approx 1km
oceanensis 3 v 13 south of the site in 2017, and | Caves are the primary roosting habitat, but also use derelict mines, storm-
Large Bent-winged Bat the most recent record from | water tunnels, buildings and other man-made structures.
(Breeding) November 2021 approx 4.8km

north-west of the site.
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The following Potential Credit Species have been excluded from the Species Credits species list in
accordance with Section 5.2.2.2 (a, b or ¢) of BAM 202 (refer to for the Subject Site.

Table 20 — Excluded Species

Scientific Name

Habitat
Constraints
(Y /N)

Habitat
Degraded
(Y /N)

Geographic
Limitations
(Y/N)

Species is
Vagrant
(Y/N)

Comments

Anthochaera Phrygia
Regent Honeyeater
(Breeding)

In accordance with
Section 5.2.2.2 (a)
the Subject Site is
not mapped as per
important habitat.
Therefore, the
species has been
removed from
further assessment
due to habitat

constraints.

Calidris ferruginea
Curlew Sandpiper
(Breeding)

In accordance with
Section 5.2.2.2 (a)
the Subject Site is
not mapped as per
important habitat.
Therefore, the
species has been
removed from
further assessment
due to habitat

constraints.

Calidris tenuirostris
Great Knot
(Breeding)

In accordance with
Section 5.2.2.2 (a)
the Subject Site is
not mapped as per
important habitat.
Therefore, the
species has been
removed from
further assessment
due to habitat

constraints.

Eucalyptus pumila
Pokolbin Mallee

In accordance with
Section 5.2.1.2 (b) the
site is located over
17km south east from
the nearest and single
known population.
The site does not
provide suitable
habitat with no
sandstone slopes
present.

Lathamus discolor
Swift Parrot
(Breeding)

In accordance with
Section 5.2.2.2 (a)
the Subject Site is
not mapped as per
important habitat.
Therefore, the
species has been
removed from
further assessment
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Scientific Name

Habitat
Constraints
(Y/N)

Habitat
Degraded
(Y /N)

Geographic
Limitations
(Y/N)

Species is
Vagrant
(Y /N)

Comments

due to habitat
constraints.

Miniopterus australis
Little Bent-winged Bat
(Breeding)

In accordance with
Section 5.2.2.2 (a)
the Subject Site is
not mapped as per
important habitat.
Therefore, the
species has been
removed from
further assessment
due to habitat

constraints.

Miniopterus orianae
oceanensis

Large Bent-winged
Bat

(Breeding)

In accordance with
Section 5.2.2.2 (a)
the Subject Site is
not mapped as per
important habitat.
Therefore, the
species has been
removed from
further assessment
due to habitat

constraints.
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Disclaimer: While all reasonable care has been taken to ensure the information
shown on this map is up to date and accurate, no guarantee is given that the
information portrayed is free from error or omission. Please verify the accuracy of
all information prior to use.
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1.5.3 Field Survey Methods
1.5.3.1 Habitat Features Surveys

An assessment of the relative habitat values present within the Subject Site was undertaken. This
assessment focused primarily on the identification of specific habitat types and resources within the
Subject Site favoured by known threatened species listed in Tables 18 and 19. The assessment also
considered the potential value of the Subject Site (and surrounding areas) for all major guilds of native
flora and fauna. The assessment was based on the specific habitat requirements of each threatened
fauna species in regards to home range, feeding, roosting, breeding, movement patterns and corridor
requirements.

Consideration was given to contributing factors including topography, soil, light and hydrology for
threatened flora and assemblages. In particular, focus was put on documenting the presence of key
habitat features such as tree hollows. Hollows are an important resource utilised by a variety of forest
fauna, and are particularly relevant for several of the likely key threatened species in this locality.

1.5.3.2 Flora Field Survey

All required flora survey techniques were utilised for targeted survey of the species listed in Table 19
above and guided by Surveying threatened plants and their habitats NSW survey guide for the
Biodiversity Assessment Method (DPIE, 2020a) and the BAM (DPIE, 2020b).

The following survey methods were undertaken to record the presence of threatened species on site:

e Ground-truthing of vegetation mapping to identify all vegetation communities present onsite as
well as segregate vegetation zones according to condition and current management practices.

e Seasonal threatened flora surveys utilising the two-phase grid-based systematic approach,
targeting a range of threatened flora.

o Identification of all vascular plant species encountered during fieldwork. Subject Site coverage
was both systematic to ensure all key points of the site were checked, and therein the Random
Meander Technique (Cropper 1993) was utilised to maximise species encountered.

o 11 plot-based vegetation surveys (BAM plots) were undertaken in accordance with the BAM by
AEP.

e Updated/Refined Vegetation Community Mapping involving traversal over the entire Subject
Site, concentrating particularly on mapping the boundaries between the identified Biometric
Vegetation Types of the BAM and refining the original mapping which involved a larger number
of vegetation units.

1.5.3.3 Fauna Field Surveys
All required fauna survey techniques were utilised for targeted survey of the species and guided by the
Threatened Species Survey and Assessment Guidelines (2004).

1.5.3.4 Incidental Observations

Incidental records of any fauna species observed during fieldwork were noted. This included
opportunistic sightings of secondary indications (scratches, scats, diggings, tracks etc.) of any resident
or migratory species. Searches were also conducted for whitewash, regurgitation pellets and prey
remain from Owils, chewed Casuarina cones from Black-Cockatoos, chewed fruit remains from
frugivorous birds etc.
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1.6 Survey Effort and Results

The survey methods used were utilised across the Subject Site in August and December 2022, January
2023, and April 2024. The survey effort was based on that required for a standard BDAR. However,
design iterations and changes have meant that the impact areas have reduced significantly resulting in
the final application being assessed under the Streamlined Assessment Module for Small Area
Development of the BAM. AEP has provided the full survey effort to show ecological surveys within the
Study Area in Table 21 and Figure 6. Flora and fauna species list for those species recorded during
field surveys are provided in Appendices F and G.
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Table 21 — Field Survey Periods
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No. of
Date Time Hours Field activity Targeted Species Persons Staff Rainfall
on Site
General site
reconnaissance, Frances
08:15 - rapid data points O'Brien Omm rainfall
23/08/22 12:45 45 flora survey, 2 Kathleen
general habitat Bushell
assessment
Chris
08:30 -— Riparian Wark Omm rainfall
30/08/22 13:30 5 assessment 2 Kathleen
Bushell
General
vegetation )
assessment Rhodamnia
BAM plots rubescens Sam 2 6mm
11:30 - (Scrub Turpentine) Rayfield .
19/12/22 10 Flora transects 2 rainfall
21:30 Nocturnal Rhodomyrtus Darcy
spotlighting psidioides Kilvert
Call playback (Native Guava)
Diurnal Birds
BAM plots Phascolarctos
cinereus (Koala), Angel
Koala SAT ge'a i
oaia S Rhodamnia Metcalfe | Omm rainfall
10130 — Flora transects rubescens Sam (8.6mm
2012722 | 5100 105 Nocturnal (Scrub Turpentine), 3 Rayfield | _rainfallin
spotlighting the previous
Call playback Rhodomyrtis parey 7 days)
play psidioides Kilvert
Diurnal Birds (Native Guava)
Angela
Metcalfe
19:00 - Mist netting . Rachael 8.4mm
23/01/2023 21-30 25 Incidentals Microbats 3 Smethurst rainfall
Kathleen
Bushell
09:00 - Riparian Brendon .
02/04/2024 11:00 2 Assessment 1 Young Omm rainfall
Biodiversity Bengis
11/04/2024- | 10:00- | 1.5 Management 2 ea%T | omm rainfall
11:30 Plan preliminary Emma
inspection O'Dwyer
11:30 Vegetation Steph
18/04/2023 ia00 | 25 assessment 1 C?Srr;f” Omm rainfall
’ BAM plot
25/06/2024 | 10:30- 1 Vegetation 1 Oliver | o rainfall
11:30 assessment Saunders

1.6.1 Habitat Trees

The Subject Site offers limited habitat for fauna. Native canopy species are present within the Subject
Site (Corymbia maculata, Eucalyptus fibrosa, Lophostemon confertus) which may constitute suitable
feed trees for some bird species and arboreal mammals. There were no habitat trees observed to be
containing hollows at the time of survey. Despite thorough surveying, hollows may have gone unnoticed
that would be suitable for small species such as microbats. Others may have gone unobserved due to
the height and orientation of potential hollows.
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1.6.2 Water Features and Hydrology

Mapped hydrolines are present within the Study Area. A first-order hydroline occurs in the south of the
Study Area, bisecting the site from west to east. Three (3) farm dams are present in the northern portion
of the Subject Site. Water features within the site may represent potential habitat for amphibians and
water birds as well as foraging habitat for bats.

Refer to the Riparian Assessment (Appendix C) for a detailed assessment.

1.6.3 Other habitat features

The Subject Site possesses very limited additional habitat features including a small cluster of fallen
logs surrounded by Melaleuca spp. in the centre of the site; remnants of a stone fireplace; and a medium
sized farm shed containing rubbish and old equipment that may provide potential habitat. The farm
shed appears to be the most significant habitat feature currently being utilised on site. A Barn Owl was
found to be currently using the shed, and a mud nest, likely built by Magpie-larks was present.

No caves, karsts or rocky outcrops occurred on site and are considered a habitat constraint for cave
dwelling microbats.

1.6.4 Species Credit Species Survey Results

Table 22 presents the results of targeted surveys.
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Specified Records Observed | Observed Species
Soeci Survey s Guideli Surveyed in Survey Method Date S d Habitat (P t/ Conditi from Within within APssumetd Credits
pecies Period urvey Buidelines Season (Y/N) Undertaken ate surveye abitat (Presen ondition) Deployed 10km Subject {37;'; Apply
(BAM - C) Equipment (Y/N) Site (Y/N) (Y /N)
Flora
Parallel walking transects: Maximum distance
Rhodamnia between transects 10m in open, 5m in dense
rubescens i i i ite i
All year vegetatlon.- For each hectare of potential habitat v 10m targeted 19-20/12/2022 Undgrstorey on site |s.severely degr.aded and N/A N N N N
Scrub average field traverse length 2km at 5m flora transects dominated by non-native plant species.
Turpentine separation or 1km at 10m separation. When
local reference population is flowering.
Parallel walking transects: Maximum distance
Rhodomyrtus between transects 10m in open, 5m in dense
sidioides i i i ite i
p . All year vegetatlon.- For each hectare of potential habitat v 10m targeted 19-20/12/2022 Undgrstorey on site |s.severely degr.aded and N/A N N N N
Native average field traverse length 2km at 5m flora transects dominated by non-native plant species.
Guava separation or 1km at 10m separation. When
local reference population is flowering.
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