9 Physical and biological
environment impacts

This chapter assesses the project’s physical and biological environmental
impacts, including on terrestrial biodiversity, surface water, flooding,
groundwater, soils and contamination.

9.1 Terrestrial biodiversity

This section describes the existing terrestrial biodiversity (both flora and fauna) near the project,
and the project’s potential impacts on that biodiversity during construction and operation. It
provides an overview of the key findings of the detailed Biodiversity Development Assessment
Report (BDAR) (Biosis, 2021) included in Appendix J.

Terrestrial biodiversity impact summary

The project has been designed to avoid and minimise impacts on native vegetation where
possible, including the Lansdowne biodiversity stewardship site. The project’s impacts occur
primarily during construction as a result of removing vegetation and fauna habitat. Operational
impacts are expected to be negligible.

During construction, the project will remove up to 13.77 ha of native vegetation. Although most
of this vegetation is classified as threatened ecological communities, about 86% is thinned or
scattered trees, rather than intact vegetation communities. Seven individual threatened plants
will be removed as a result of the project. Most of the impact area represents marginal habitat
for threatened fauna species but some habitat for threatened birds, bats and snails will be
removed. The project also has the potential for indirect impacts, including creating edge effects.
Edge effects occur when the perimeter of a patch of vegetation increases and can change
vegetation community composition and environmental conditions for plants and animals.
Although the project will create some edge effects, these are not expected to be significant.

Operation of the project is expected to have negligible impacts on terrestrial biodiversity. Treated
water releases to Nepean River may result in some minor changes to the area or duration of
vegetation inundation along river banks. However, the impact assessment has shown that these
changes will be minor relative to natural inundation fluctuations.

As no significant impacts are predicted on threatened plants, animals or ecological communities,
protected under NSW or Commonwealth legislation, the impacts are considered acceptable for
the scale of the project.

Sydney Water will implement a range of management measures to minimise biodiversity
impacts including pre-clearance surveys, delineating no-go zones to protect vegetation and
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restoring areas where native vegetation is removed. Sydney Water will also implement a
Biodiversity Offset Strategy to offset residual impacts, in accordance with NSW Government
guidelines including the Biodiversity Offset Scheme.

9.1.1 Relevant Secretary’s Environmental Assessment Requirements

Table 9-1 lists the Secretary’s Environmental Assessment Requirements (SEARSs) relevant to
terrestrial biodiversity and where in this section they are addressed. The project is a controlled
action under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
Table 9-2 therefore outlines the additional assessment requirements for terrestrial biodiversity
added to the SEARs in January 2021, to address the matters of national environmental
significance (MNES) under the EPBC Act.

Chapter 8 addresses SEARSs related to aquatic biodiversity.

Table 9-1 Project SEARSs relating to terrestrial biodiversity impacts

EIS section where

requirement addressed

8. An assessment of the biodiversity values and the likely biodiversity Section 9.1 and Appendix J
impacts of the project in accordance with the NSW Biodiversity

Conservation Act 2016, the Biodiversity Assessment Method (BAM)

and documented in a Biodiversity Development Assessment Report

(BDAR).

The BDAR must document the application of the avoid, minimise and

offset framework including assessing all direct, indirect and prescribed

impacts in accordance with the Biodiversity Assessment Method and

including:

a) impacts to Commonwealth listed species and ecological Section 9.1.5 and section

communities, where relevant; and 9.1.6

b) impacts of changes to the operational regime of any reservoirs. The project will not change
any reservoir operational
regimes.

9. A strategy to offset any residual impacts of the project in the medium Section 9.1.10
to long term.

10. An assessment of the impacts on groundwater dependent Sections 8.6.2, 8.7.3, 9.1.5
ecosystems. and 9.1.6

11. Assessment of any impacts on the Lansdowne Reserve biobanking The project avoids direct

site impacts on this site. Potential
indirect impacts addressed in
Section 9.1.5
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Table 9-2 Project SEARSs relating to EPBC Act requirements for terrestrial biodiversity

EPBC Act SEARs

EIS section where

requirement addressed

Impacts

9. The EIS must include an assessment of the relevant impacts of the
action on the matters protected by the controlling provisions, including:
i. a description and detailed assessment of the nature and extent of the
likely direct, indirect and consequential impacts, including short term
and long term relevant impacts;

ii. a statement whether any relevant impacts are likely to be unknown,
unpredictable or irreversible;

iii. analysis of the significance of the relevant impacts; and

iv. any technical data and other information used or needed to make a
detailed assessment of the relevant impacts

Avoidance, mitigation and offsetting

10. For each of the relevant matters protected that are likely to be
significantly impacted by the action, the EIS must provide information
on proposed avoidance and mitigation measures to manage the
relevant impacts of the action including:

i. a description, and an assessment of the expected or predicted
effectiveness of the mitigation measures,

ii. any statutory policy basis for the mitigation measures;
iii. the cost of the mitigation measures;

iv. an outline of an environmental management plan that sets out the
framework for continuing management, mitigation and monitoring
programs for the relevant impacts of the action, including any
provisions for independent environmental auditing;

v. the name of the agency responsible for endorsing or approving each
mitigation measure or monitoring program.

11. Where a significant residual adverse impact to a relevant protected
matter is considered likely, the EIS must provide information on the
proposed offset strategy, including discussion of the conservation
benefit associated with the proposed offset strategy
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Biodiversity impacts to
MNES addressed in section
9.1 and Appendix J.

Avoidance to biodiversity
MNES addressed in section
9.1.2, mitigation in section
9.1.9, and offsetting in
section 9.1.10.

The cost of mitigation
measures is not known at
this stage and is therefore
not included. The cost of
biodiversity offsets will
depend on the market at the
time of purchase and has
also not been included.

Chapter 14 describes the
overall environmental
management approach for
the project.

Table 9-14 shows significant
residual impacts are not
expected. However,offsetting
of residual impacts is .
addressed section 9.1.10.
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EPBC Act SEARs

EIS section where

requirement addressed

12. For each of the relevant matters likely to be impacted by the action
the EIS must provide reference to, and consideration of, relevant
Commonwealth guidelines and policy statements including any:

i. conservation advice or recovery plan for the species or community,

ii. relevant threat abatement plan for a process that threatens the
species or community

iii. wildlife conservation plan for the species
iv. management plan for Ramsar wetland

v. management plan for a World Heritage property or National Heritage
place;

vi. Marine Bioregional Plan;

vii. any strategic assessment.

14. The EIS must identify each EPBC Act listed threatened species
and community and migratory species likely to be impacted by the
action. For any species and communities that are likely to be impacted,
the proponent must provide a description of the nature, quantum and
consequences of the impacts. For species and communities potentially
located in the project area or in the vicinity that are not likely to be
impacted, provide evidence why they are not likely to be impacted.

Based on consideration of available information, the proposed action is
likely to have a significant impact on the following matters of national
environmental significance:

e Cumberland Plain Shale Woodlands and Shale-Gravel Transition
Forest — critically endangered.

¢ Regent Honeyeater (Anthochaera phrygia) — critically endangered.
o Swift Parrot (Lathamus discolor) — critically endangered.
e Macquarie perch (Macquaria australasica) — endangered.

15. For each of the EPBC Act listed threatened species and
communities and migratory species likely to be impacted by the action
the EIS must provide a separate:

a) description of the habitat (including identification and mapping of
suitable breeding habitat, suitable foraging habitat, important
populations and habitat critical for survival), with consideration of,
and reference to, any relevant Commonwealth guidelines and
policy statements including listing advice, conservation advice and
recovery plans.
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Section 9.1.4 includes the
main Commonwealth
guidelines referenced and
considered. Appendix J
addresses all the species or
community-specific
information considered.

For this biodiversity
assessment, only items i, ii,
and vii are relevant.

Section 9.1.5 and section
9.1.6 and Appendix J.

Impacts on Macquarie Perch
are addressed in Chapter 8.

Appendix J

Appendix J
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EPBC Act SEARs

f)

details of the scope, timing and methodology for studies or surveys

used and how they are consistent with (or justification for
divergence from) published Australian Government guidelines and
policy statements.

description of the relevant impacts of the action having regard to
the full national extent of the species or community’s range.

description of the specific proposed avoidance and mitigation
measures to deal with relevant impacts of the action.

identification of significant residual adverse impacts likely to occur
after the proposed activities to avoid and mitigate all impacts are
taken into account.

a description of any offsets proposed to address residual adverse
significant impacts and how these offsets will be established.

details of how the current published NSW Biodiversity Assessment
Method (BAM) has been applied in accordance with the objects of
the EPBC Act to offset significant residual adverse impacts.

details of the offset package to compensate for significant residual
impacts including details of the credit profiles required to offset the
action in accordance with the FBA [sic] and/or mapping and
descriptions of the extent and condition of the relevant habitat
and/or threatened communities occurring on proposed offset sites.

16. Any significant residual impacts not addressed by the BAM may
need to be addressed in accordance with the Environment Protection

and
http

Biodiversity Conservation Act 1999 Environmental Offset Policy.
:/lwww.environment.gov.au/epbc/publications/epbc-act-

environmental-offsets-policy.

9.1.

2 Methodology

EIS section where

requirement addressed

Section 9.1.2 and Appendix J

Section 9.1.5 and Appendix J

Section 9.1.9

No significant residual
impacts are likely to occur as
a result of the project as
outlined in Table 9-14.

Table 9-14.shows significant
residual impacts are not
expected. However,
offsetting of residual impacts
is addressed section 9.1.10.

Section 9.1.10

Section 9.1.2, section 9.1.10
and Appendix J

Section 9.1.10 and
Appendix J

No significant residual
impacts are predicted.

This section summarises the approach taken to complete the terrestrial biodiversity assessment
which included:
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conducting desktop assessments

conducting field surveys
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determining impact avoidance and minimisation solutions, primarily locating infrastructure
away from sensitive areas

undertaking species expert assessment

impact assessment

identifying management measures and offset requirements.

Each of these is described in more detail below.

Study areas

In the assessment of biodiversity impacts, disturbance and assessment has been undertaken
within the following defined areas:

Impact area: The area to be directly impacted by construction and operation of the project,
including identified compound areas and access tracks. The impact area is generally 12.5
metres either side of the pipeline alignments but is wider or narrower in certain areas. For
the AWRC site, this impact area comprises the entire 78 hectare (ha) site.

Impact assessment area: A wider area, generally 12.5 metres either side of the impact area
to allow for design flexibility after the EIS is approved.

BDAR study area: The broader area in which the impact area and impact assessment area
is located, including all areas of direct and indirect impact, the required 500 m buffer on the
impact area (in accordance with Biodiversity Assessment Methodology (OEH, 2017)), and
larger areas to provide context to the project.

Desktop assessment

A desktop assessment was undertaken to characterise the biodiversity values of the impact
assessment area including threatened species, populations, communities and Groundwater
Dependent Ecosystems (GDE). The BDAR in Appendix J details the databases and information
sources accessed to inform the desktop assessment.

Field surveys

The impact assessment area was surveyed in accordance with the Biodiversity Assessment
Methodology (BAM), which involved:

the validation, identification and mapping of plant community types (PCTs) according to the
structural definitions of The Native Vegetation of the Sydney Metropolitan Area

(DPIE, 2016), the Remnant Vegetation of the western Cumberland subregion, 2013 Update
(DPIE, 2013a), and the BioNet Vegetation Classification database (DPIE, 2020c)

confirmation and mapping of vegetation condition states to determine vegetation zones

completion of floristic plots within each vegetation zone in accordance with section 5 of the
BAM. A total of 30 BAM plots were completed for the project of which 20 have remained
relevant to the final impact assessment area. Additional plots were initially completed to
help characterise sensitive biodiversity features to help inform design
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¢ identification of native and exotic plant species

¢ identification of weed species

e incidental observations using the random meander method

e an assessment of the natural resilience of the vegetation of the impact assessment area

¢ identification of previous and current factors threatening the ecological function and survival
of native vegetation within and adjacent to the impact assessment area

e identification of flora and fauna habitat features relevant to threatened species

e observations of animal activity and searches for indirect evidence of fauna (such as scats,
nests, burrows, hollows, tracks, scratches and diggings).

A 650m long section of the impact assessment area at Kemps Creek could not be surveyed during
the preparation of the BDAR due to access issues. To overcome this, it was assumed threatened
species were present in place of detailed field survey.

The conservation significance of plant species and plant communities was determined according
to:

e Biodiversity Conservation Act 2016 (BC Act) for significance within NSW

e Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) for significance
within Australia.

Mapping was conducted using hand-held (uncorrected) GPS units (GDA94), mobile tablet
computers running Collector for ArcGIS and aerial photo interpretation. The accuracy of this
mapping is therefore subject to the accuracy of the GPS units (generally * five metres) and
dependent on the limitations of aerial photo rectification and registration.

Targeted species surveys

Targeted species surveys were undertaken for specific threatened flora and fauna species
identified as being potentially present in the impact assessment area through the desktop
assessment and field surveys. Threatened fauna species survey included habitat assessment to
determine suitable microhabitats across the impact assessment area and, where necessary,
targeted species survey to determine presence/absence of species and/or their habitats.

Targeted species surveys took place between April 2020 and January 2021, during the required
surveying periods for the assessed species in accordance with Department of Planning Industry
and Environment — Environment, Energy and Science (EES) requirements as outlined in
Appendix J. A detailed list of survey dates and conditions at the time of survey is provided in
Appendix J.
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The BAM outlines that an expert report may be obtained instead of undertaking a species survey
for a project, where the expert report is prepared by a person who, in the opinion of the
Environment Agency Head, possesses specialised knowledge based on training, study or
experience to provide an expert opinion in relation to the biodiversity values to which an expert
report relates.

Species expert assessments

Species experts were used where impacts to threatened species were uncertain, or where a
species’ habitat was considered to potentially occur across large portions of the impact
assessment area, and it is more efficient to use a species expert.

Table 9-3 outlines the four species and respective species experts used in the assessment. Each
of these species experts has been approved to provide expert reports for the subject species by
the Secretary of the Department of Planning, Industry and Environment.

Table 9-3 Species subject to assessment by experts

Threatened species Threatened species expert

Spiked Rice-flower Pimelea spicata Elizabeth Norris
Cumberland Plain Land Snail Meridolum corneovirens Dr Stephanie Clark
Dural Land Snail Pommerhelix duralensis Dr Stephanie Clark
Green and Golden Bell Frog Litoria aurea Dr Francis Lemckert

Impact avoidance and minimisation

The main way to reduce impacts to biodiversity is to avoid or minimise the removal of native
vegetation and native habitat. The following impact avoidance and minimisation measures were
applied to the project to ensure that the residual impacts as assessed in section 9.1.5 and
section 9.1.6 have been reduced as far as practicable:

e During design of the project, prior to any fieldwork, a preliminary constraints assessment
(Biosis, 2020) was undertaken to identify any areas of high constraint within an initial
landscape assessment area that was wider than the impact assessment area. The
preliminary constraints assessment and further review undertaken throughout the project
identified the presence of intact condition threatened ecological communities (TECs) for the
design to avoid, where practical.

e Arapid visual inspection was undertaken to confirm the findings of the preliminary
constraints assessment. These findings guided design refinements to avoid these
biodiversity values where feasible.

e Initial detailed field investigations occurred over most of the impact assessment area
between Lansdowne and Wallacia. These surveys identified multiple constraints for further
avoidance during design refinements.
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e Detailed mapping of all terrestrial biodiversity constraints was used to work with
designers and constructability advisors to locate project infrastructure outside of areas
higher biodiversity value where practical. This included relocating construction ancillary
facilities and temporary activities outside sensitive areas. In some cases, this resulted in the
realignment of the infrastructure to avoid disturbance. For example, within the biodiversity
stewardship site at Lansdowne Reserve, conversations with the City of Canterbury-
Bankstown and the design team resulted in changing project design to avoid this
biodiversity stewardship site.

e Where practical tunnelling rather than trenching through riparian areas was proposed to
avoid direct impacts to sensitive riparian habitats and water quality. Notably alteration of the
design now allows for a long section of tunnelling between Bents Basin Road at Wallacia
and Warragamba Dam. This has allowed for complete avoidance of Shale Sandstone
Transition Forest (PCT 1395) and other intact, high quality native vegetation communities
and threatened species habitats in this area.

e Micro-siting (defining impact areas in a high level of detail) of the impact envelope to further
avoid patches of thinned to intact TEC’s where possible. This method has allowed for
avoidance of intact and thinned TECs and threatened species habitats.

Appendix J includes more detail about how these measures have avoided and minimised impacts
to TECs and threatened species habitats. All terrestrial biodiversity impacts have been minimised
to the fullest extent practical through this process.

Impact assessment and mitigation

After impact avoidance, the remaining residual impacts were considered in the following key
categories:

e Direct impacts including removal of:

native vegetation and flora and fauna habitats

- known habitat for threatened flora species, and individual plants

- known and assumed habitat for threatened fauna species

- BC Actlisted TECs

- EPBC Act listed TECs

- habitats considered to be potential serious and irreversible impacts (SAlls)

- threatened flora habitat assumed present in unsurveyed section of the impact area
at Kemps Creek

native vegetation, threatened flora, and TECs from ‘Existing Certified’ areas.
e Indirect impacts including:

- where native vegetation and habitats are directly adjacent to the impact area and
there is potential for those retained patches of vegetation and habitat to be
negatively affected by the project (for example, through edge effects)
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- landscape scale impacts to species habitat connectivity.

e Prescribed impacts — impacts to biodiversity values which are not related to, or are in
addition to, native vegetation clearing and habitat loss. For example, impacts from non-
native vegetation clearing and to habitat connectivity.

e Potential impacts to GDEs.
e Impacts to matters of national environmental significance (MNES).

The BDAR assessed these residual impacts in the impact area shown in Figure 9-1. Appropriate
management measures were then developed in response to the identified impacts.

Offsetting

Where there are residual direct impacts, offsetting requirements were calculated in accordance
with the NSW Biodiversity Offset Scheme (BOS). These calculations were done for:

e ecosystem credit requirements — for the offsetting of residual direct impact to threatened
ecological communities (TECs)

e species credit requirements — for the offsetting of residual direct impacts to threatened flora
and fauna species.

Assumptions

Ecological surveys provide a sampling of flora and fauna at a given time and season. Factors
influencing detectability of species during survey include species dormancy, seasonal conditions,
ephemeral status of waterbodies, and migration and breeding behaviours of fauna. In many cases,
these factors do not present a significant limitation to assessing the overall biodiversity values of a
site.

Field surveys for the project were conducted in autumn and spring during fine weather, which is a
suitable time to determine the presence of most threatened species as it coincides with
reproductive activities allowing increased chance of detection. Surveys undertaken, combined with
habitat assessments and desktop analysis are considered sufficient to reach the conclusions made
for species likely to occur in the study area. A conservative approach of assuming the presence of
certain species was applied to capture their assessment if targeted surveys were inconclusive.

Database searches, and associated conclusions on the likelihood of species to occur within the
study area, are reliant upon external data sources and information managed by third parties.

9.1.3 Existing environment

Site context and overview

Appendix J includes a detailed description of the existing environment including landscape
features, bioregions, soils and geology, waterways, wetlands and biodiversity connectivity features.
This section focuses on providing existing environment context in relation to:

e terrestrial flora, including native vegetation communities, threatened flora and weed species
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o terrestrial fauna, including threatened fauna

e GDEs.

Terrestrial flora

Native vegetation communities

The impact area supports 15 hectares of native vegetation with varying levels of disturbance.
13.77 hectares of this occurs outside land certified under the biodiversity certification for the former
South West Growth Centre. Certified Land that is within the former South West Growth Centre has
been previously assessed under the former Threatened Species Conservation Act 1995 and EPBC
Act and therefore excluded from this assessment. Section 9.1.4 discusses this biodiversity
certification in more detail. In summary, previously certified lands have been subject to a separate
impact assessment and offsetting exercise to enable land uses which may disturb biodiversity as
part of the South West Growth Centre development. Therefore, biodiversity impacts on these lands
do not required additional offsetting.

Table 9-4 summarises the extent of PCTs and TEC in the impact assessment area and impact
area, whether they are listed as threatened under the EPBC Act BC Act and whether they are
located on certified land in the South West Growth Centre. Figure 9-1 shows the location of these
communities in the impact assessment area and impact area.
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Table 9-4 Plant community types in the impact assessment area and impact area

Plant community type

724: Broad-leaved Ironbark -
Grey Box - Melaleuca decora
grassy open forest on
clay/gravel soils of the
Cumberland Plain, Sydney
Basin Bioregion

725: Broad-leaved Ironbark -
Melaleuca decora shrubby
open forest on clay soils of
the Cumberland Plain

781: Coastal freshwater
lagoons of the Sydney Basin
Bioregion and South East
Corner Bioregion

EPBC Act

Cumberland Plain Shale
Woodlands and Shale-
Gravel Transition Forest
(Critically Endangered
Ecological Community
[CEEC])

Cooks River/Castlereagh
Ironbark Forest of the
Sydney Basin Bioregion
(CEEC)

Shale Gravel Transition Forest in

the Sydney Basin Bioregion
(Endangered Ecological
Community (EEC))

Cooks River/Castlereagh Ironbark

Forest in the Sydney Basin
Bioregion (EEC)

Sydney Freshwater Wetlands in
the Sydney Basin Bioregion (EEC)
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Impact area

- Existing
Non-Certified Certified
1.58 ha 0.04 ha
0.01 ha 0.13 ha
0.02 ha 0.00 ha

Impact
assessment
area (outside

the impact area)

Non-Certified

1.03 ha

0.52 ha

0.08 ha

Existing
Certified

0.21 ha

0.38 ha

0.00 ha

Page 456



Plant community type

835: Forest Red Gum -
Rough-barked Apple grassy
woodland on alluvial flats of
the Cumberland Plain,
Sydney Basin Bioregion

849: Grey Box - Forest Red
Gum grassy woodland on
flats of the Cumberland Plain,
Sydney Basin Bioregion

883: Hard-leaved Scribbly
Gum - Parramatta Red Gum
heathy woodland of the
Cumberland Plain, Sydney
Basin Bioregion

EPBC Act

River-flat eucalypt forest
on coastal floodplains of
southern New South
Wales and eastern
Victoria (CEEC)

Cumberland Plain Shale
Woodlands and Shale-
Gravel Transition Forest
(CEEC)

Castlereagh Scribbly
Gum and Agnes Banks
Woodlands of the
Sydney Basin Bioregion
(EEC)

Impact area

Non-Certified

River-flat Eucalypt Forest on 4.56 ha
Coastal Floodplains of the New
South Wales North Coast, Sydney
Basin and South East Corner
Bioregions (EEC)

Cumberland Plain Woodland in the  4.83 ha

Sydney Basin Bioregion (CEEC)

Castlereagh Scribbly Gum 0.00 ha
Woodland in the Sydney Basin
Bioregion (Vulnerable Ecological

Community (VEC))
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Existing
Certified

0.02 ha

1.01 ha

0.03 ha

Impact
assessment
area (outside

the impact area)

Non-Certified

7.22 ha

12.29 ha

0.00 ha

Existing
Certified

0.07 ha

1.10 ha

0.20 ha
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Impact area Impact
assessment

Plant ity t EPBC Act
ant community type c area (outside

the impact area)

Existing Non-Certified Existing

Non-Certified Certified Certified

1083: Red Bloodwood - - - 1.38 ha 0.00 ha 0.43 ha 0.00 ha
scribbly gum heathy

woodland on sandstone

plateaux of the Sydney Basin

Bioregion

1105: River Oak open forest - - 0.40 ha 0.00 ha 0.46 ha 0.00 ha
of major streams, Sydney

Basin Bioregion and South

East Corner Bioregion

1181: Smooth-barked Apple - - - 0.07 ha 0.00 ha 0.00 ha 0.00 ha
Red Bloodwood - Sydney

Peppermint heathy open

forest on slopes of dry

sandstone gullies of western

and southern Sydney,

Sydney Basin Bioregion
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Plant community type EPBC Act

1800: Swamp Oak open Coastal Swamp Oak Swamp Oak Floodplain Forest of
forest on riverflats of the (Casuarina glauca) the New South Wales North Coast,
Cumberland Plain and Hunter Forest of New South Sydney Basin and South East
valley Wales and South East Corner Bioregions (EEC)

Queensland ecological
community (EEC)
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Impact area

Existing

Non-Certified Certified

0.92 ha 0.00 ha

Impact
assessment
area (outside
the impact area)

Non-Certified

1.20 ha

Existing
Certified

0.02 ha
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Threatened flora

Table 9-5 summarises the threatened flora species identified in the impact assessment area and
impact area. It also includes species which are assumed to be present in the section of the impact
assessment area at Kemps Creek that could not be surveyed due to access constraints.

Table 9-5 Threatened flora species identified in the impact assessment area and impact area

Habitat in the  Habitat in the
impact area impact
assessment
area (ha)

Scientific name Common name No. of No. of
individuals individuals in

in impact impact (ha)

area assessment
area

Species recorded in the impact assessment area and impact area

Acacia

Downy Wattle 7 12 0.16 0.23
pubescens

Eucalyptus Camden White

benthamii Gum 0 S 0.00 0.14

Marsdenia
viridiflora subsp. Native Pear 0 4 0.03 0.11
viridiflora

Pultenaea
parviflora

Species assumed present at Kemps Creek

- 0 4 0.01 0.04

Qa///sl"en?on Netted Bottle N/A N/A 0.46 0.86
linearifolius Brush
D/I/w'yn/.a ) N/A N/A 0.05 0.05
tenuifolia
Grevillea
juniperina Junlper—leaved N/A N/A 0.05 0.05
subsp. Grevillea
juniperina
Marsdenia
viridiflora subsp.  Native Pear N/A N/A 0.51 0.91
viridiflora
Pul M Bush-

ultenaea atted Bus N/A N/A 0.05 0.05
pedunculata pea
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Weeds

Table 9-6 lists the 13 priority weed species for the Greater Sydney Local Land Service (LLS)
region which have been identified in the impact assessment area.

Table 9-6 Priority weeds identified in the impact assessment area

Scientific name Common name

Alternanthera philoxeroides
Anredera cordifolia

Asparagus aethiopicus
Asparagus asparagoides
Cestrum parqui

Lantana camara

Lycium ferocissimum

Nassella neesiana

Olea europaea subsp. cuspidata
Opuntia stricta

Rubus fruticosus species aggregate
Salvinia molesta

Senecio madagascariensis

Terrestrial fauna

Alligator Weed
Madeira Vine
Ground Asparagus
Bridal Creeper
Green Cestrum
Lantana

African Boxthorn
Chilean Needle Grass
African Olive
Common Pear
Blackberry
Salvinia

Fireweed

Terrestrial fauna habitats in the impact assessment area have been degraded by past land use
practices. This has resulted in a loss of key habitat features such as large tree-hollows, high-
quality connectivity corridors and large patches of intact, well-structured vegetation not subject to
edge effects. More localised areas of higher quality fauna habitats are present in areas such as the
biodiversity stewardship site at Lansdowne, Western Sydney Parklands, areas north of Kemps
Creek Nature Reserve, and near Nepean River and Warragamba River. Although higher quality
relative to the rest of the impact assessment area, fauna habitats in these locations are still
disturbed by a range of urban and peri-urban impacts.

Based on the outcomes of the desktop database searches and survey of potential habitats
threatened fauna species listed in Table 9-7 have been identified as present or potentially present
in the impact assessment area. In accordance with the BAM, threatened fauna species have been

identified in one of the following two categories:
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e Predicted species — species expected to occur in the impact assessment area.
Impacts to these species requires assessment but targeted surveys are not required as
they are assumed to be present. Predicted species are also known as ecosystem credit

species.

e Candidate species — species with potential to occur in the impact assessment area. These
species require targeted surveys, or species expert reports, to confirm presence and inform
further impact assessment. Candidate species are also known as species credit species
(because impacts generate species credit requirements for the purposes of offsetting).

Table 9-7 also identifies the assessment methodology used to determine potential presence of the

candidate species.

Table 9-7 Threatened fauna species identified as requiring assessment in the impact assessment

area

Scientific name

Common name

Predicted species or

Candidate species and method of
establishing presence

Anthochaera phrygia

Artamus cyanopterus
cyanopterus

Botaurus poiciloptilus
Calidris ferruginea

Callocephalon fimbriatum

Calyptorhynchus lathami

Chthonicola sagittata
Circus assimilis

Climacteris picumnus
victoriae

Daphoenositta
chrysoptera

Dasyurus maculatus
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Regent Honeyeater

Dusky Woodswallow

Australasian Bittern
Curlew Sandpiper

Gang-gang Cockatoo
(foraging)

Glossy Black-Cockatoo
(foraging)

Speckled Warbler
Spotted Harrier

Brown Treecreeper
(eastern subspecies)

Varied Sittella

Spotted-tailed Quoll

Predicted species

Predicted species

Predicted species
Predicted species

Candidate species

Method: Targeted tree hollow surveys and
habitat assessment

Candidate species

Method: Targeted tree hollow surveys and
habitat assessment

Predicted species
Predicted species

Predicted species

Predicted species

Predicted species
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Scientific name

Common name

Predicted species or

Candidate species and method of
establishing presence

Ephippiorhynchus
asiaticus

Epthianura albifrons
Falsistrellus tasmaniensis
Glossopsitta pusilla
Grantiella picta

Haliaeetus leucogaster

Heleioporus australiacus

Hieraaetus morphnoides

Hoplocephalus
bungaroides

Irediparra gallinacea
Ixobrychus flavicollis
Lathamus discolor

Litoria aurea

Limicola falcinellus

Limosa limosa

Black-necked Stork

White-fronted Chat
Eastern False Pipistrelle
Little Lorikeet

Painted Honeyeater

White-bellied Sea-Eagle

Giant Burrowing Frog

Little Eagle

Broad-headed Snake

Comb-crested Jacana
Black Bittern
Swift Parrot

Green and Golden Bell
Frog

Broad-billed Sandpiper

Black-tailed Godwit

Predicted species

Predicted species
Predicted species
Predicted species
Predicted species

Candidate species

Method: Targeted nest tree (stick nest)
surveys and habitat assessment
Candidate species

Method: Threatened species habitat
assessment, active searches, spotlighting, call
play-back

Candidate species

Method: Targeted nest tree (stick nest)
surveys and habitat assessment

Candidate species

Method: Threatened species habitat
assessment, active searches, hollow-bearing
tree assessment

Predicted species
Predicted species
Predicted species

Candidate species

Method: Habitat assessment by species expert
Predicted species

Predicted species
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Scientific name

Common name

Predicted species or

Candidate species and method of
establishing presence

Lophoictinia isura

Melanodryas cucullata
cucullata

Melithreptus gularis
gularis

Meridolum corneovirens

Micronomus norfolkensis

Miniopterus australis

Miniopterus orianae
oceanensis

Myotis macropus

Chalinolobus dwyeri

Neophema pulchella
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Square-tailed Kite
(foraging)

Hooded Robin (south-
eastern form)

Black-chinned Honeyeater
(eastern subspecies)

Cumberland Plain Land
Snail

Eastern Coastal Free-tailed
Bat

Little Bent-winged-bat

Large Bent-winged-bat

Southern Myotis

Large-eared Pied Bat

Turquoise Parrot

Candidate species
Method: Targeted nest tree (stick nest)

surveys and habitat assessment

Predicted species

Predicted species

Candidate species
Method: Active searches, habitat assessment

by species expert

Predicted species

Candidate species

Method: Threatened species habitat
assessment, microbat acoustic detection
surveys, stag watch

Candidate species

Method: Threatened species habitat
assessment, microbat acoustic detection
surveys, stag watch

Candidate species

Method: Threatened species habitat
assessment, microbat acoustic detection
surveys, stag watch

Candidate species

Method: Microbat acoustic detection surveys,
stag watch

Predicted species
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Scientific name

Common name

Predicted species or

Candidate species and method of
establishing presence

Ninox connivens

Ninox strenua

Nyctophilus corbeni

Pandion cristatus

Petaurus australis
Petroica boodang
Petroica phoenicea

Petrogale penicillata

Phascolarctos cinereus

Pomatostomus temporalis
temporalis

Pommerhelix duralensis

Pseudophryne australis
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Barking Owl (foraging)

Powerful Owl (foraging)

Corben’s Long-eared Bat

Eastern Osprey (foraging)

Yellow-bellied Glider
Scarlet Robin
Flame Robin

Brush-tailed Rock-wallaby

Koala (foraging)

Grey-crowned Babbler
(eastern subspecies)

Dural Land Snail

Red-crowned Toadlet

Candidate species

Method: Targeted tree hollow surveys and
habitat assessment

Candidate species

Method: Targeted tree hollow surveys and
habitat assessment

Predicted species

Candidate species

Method: Targeted nest tree (stick nest)
surveys and habitat assessment
Predicted species

Predicted species

Predicted species

Candidate species

Method: Threatened species habitat
assessment, baited remote camera survey
Candidate species

Method: Spot Assessment Technique (SAT)

survey

Predicted species

Candidate species

Method: Active searches, habitat assessment
by species expert

Candidate species

Method: Threatened species habitat
assessment, active searches, spotlighting, call
play-back
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Scientific name

Common name

Predicted species or

Candidate species and method of
establishing presence

Pteropus poliocephalus

Rostratula australis

Saccolaimus flaviventris

Scoteanax rueppellii
Stagonopleura guttata
Stictonetta naevosa

Tyto novaehollandiae

Tyto tenebricosa

Varanus rosenbergi

Vespadelus troughtoni

Groundwater dependent ecosystems (GDE)

Grey-headed Flying-fox
(foraging)

Australian Painted Snipe

Yellow-bellied Sheathtail-
bat

Greater Broad-nosed Bat
Diamond Firetail
Freckled Duck

Masked Owl

Sooty Owl

Rosenberg’s Goanna

Eastern Cave Bat

Candidate species

Method: Threatened species habitat
assessment

Predicted species

Predicted species

Predicted species
Predicted species
Predicted species

Candidate species

Method: Targeted tree hollow surveys and
habitat assessment

Candidate species

Method: Targeted tree hollow surveys and
habitat assessment

Predicted species

Candidate species

Method: Threatened species habitat
assessment, microbat acoustic detection
surveys, stag watch

Table 9-8 lists the potential GDEs mapped in the Bureau of Meteorology (BOM 2021) GDE Atlas in
and surrounding the impact assessment area. The PCTs and TECs are based on the mapping
undertaken for the BDAR, with GDE Atlas mapping overlaid to determine the potential for
groundwater interactions. The PCTs and TECs listed in Table 9-8 are therefore the equivalent
ecological community to be considered in the assessment of impacts to GDEs. Although the GDE
Atlas provides vegetation types, they are based on aerial mapping and the field verified mapping
completed for the project is therefore considered more accurate.
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Table 9-8 Potential GDEs mapped in and surrounding the impact assessment area

PCT

724

781

835

849

883

1083

1105

1181

1800

724

725

835

849

883

1081

1083

724
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TEC

Shale Gravel Transition
Forest

Freshwater wetlands on
coastal floodplains

River-flat Eucalypt Forest

Cumberland Plain
Woodland

Castlereagh Scribbly
Gum Woodland

Not a TEC
Not a TEC

Not a TEC

Swamp Oak Floodplain
Forest

Shale Gravel Transition
Forest

Cooks River/Castlereagh
Ironbark Forest

River-flat Eucalypt Forest

Cumberland Plain
Woodland

Castlereagh Scribbly
Gum Woodland

Not a TEC
Not a TEC

Shale Gravel Transition
Forest

Location description

Kemps Creek north of Elizabeth Drive and south of Park Road. Both

occurrences are part of larger patches adjacent to the impact

assessment area.

Adjacent to Jerrys Creek.

Surrounding Kemps Creek watercourse, Cosgroves Creek, south of

Park Road (with patch of PCT 724), and along Nepean River.

Lansdowne Reserve, and south of Park Road.

Kemps Creek adjacent to Western Road.

Environmental flows release structure.

Environmental flows release structure.

Adjacent to Bents Basin Road on the edge of a large patch of intact

vegetation.

Surrounding Cosgrove Creek and Oaky Creek.

Kemps Creek north of Elizabeth Drive as part of larger patches

adjacent to the impact area.

In the large patch of vegetation between Elizabeth Drive and Cross
Street at Kemps Creek and north of Elizabeth Drive between South

Creek and Badgerys Creek.
Surrounding Clear Paddock Creek.

Along Park Road as part of a larger patch of vegetation.

In the large patch of vegetation between Elizabeth Drive and Cross

Street at Kemps Creek.

Environmental flows release structure

Environmental flows release structure.

Kemps Creek north of Elizabeth Drive as part of larger patches

adjacent to the impact area.
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PCT TEC

725

883

Cooks River/Castlereagh
Ironbark Forest

Castlereagh Scribbly
Gum Woodland

Location description

Street at Kemps Creek.

In the large patch of vegetation between Elizabeth Drive and Cross

On the edge of the large patch of vegetation between Elizabeth Drive

and Cross Street at Kemps Creek.

9.1.4 Legislation and guidelines

Table 9-9 summarises the legislation and environmental planning instruments relevant to the
assessment of terrestrial biodiversity impacts.

Table 9-9 Biodiversity legislation and planning instruments

Legislation / policy

Description

Commonwealth legislation

Relevance to the project

Environment
Protection and
Biodiversity
Conservation Act 1999
(EPBC Act)
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The EPBC Act applies to
developments and associated
activities that have the potential to
significantly impact on MNES
protected under the Act.

Under the EPBC Act, the minister
may agree to undertake a strategic
assessment on the impacts of
actions under a policy, plan or
program. An agreement was signed
to undertake a strategic assessment
of the Sydney growth centres on 11
November 2009.

State Environmental Planning Policy
(Sydney Region Growth Centres)
2006 was gazetted and granted
biodiversity certification of the areas
covered by the SEPP. This removes
the need for threatened species
assessment under the NSW
Environmental Planning and
Assessment Act 1979 (EP&A Act) for
areas that have been certified.

In December 2011, the
Commonwealth Government
environment minister endorsed the

The project has been declared a
controlled action under the EPBC Act
due to its potential impacts on:

e Cumberland Plain Shale
Woodlands and Shale-Gravel
Transition Forest — critically
endangered

¢ Regent Honeyeater (Anthochaera
phrygia) — critically endangered

e Swift Parrot (Lathamus discolor) —
critically endangered

e Macquarie perch (Macquaria
australasica) — endangered

e the Blue Mountains World Heritage
Area.

This section assesses impacts on
these with the exception of the
Macquarie Perch which is assessed in
Chapter 8 and the Blue Mountains
World Heritage Area which is
assessed in section 10.3.

Threatened species and ecological
communities protected by the EPBC
Act and present in the impact
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Legislation / policy

Description

Relevance to the project

program document Sydney Growth
Centres Strategic Assessment:
Program report. The endorsement of
this program allows the minister to
consider giving approval to actions
that are taken in accordance with the
endorsed program.

In February 2012, the Minister
approved classes of actions
associated with implementing the
Sydney Growth Centres Strategic
Assessment: Program report.

assessment area are outlined in
section 9.1.2.

The strategic assessment for the
Sydney Growth Centres means
assessment of impacts to MNES is not
required in Existing Certified land in
the project’s impact area. Where
impacts to MNES as a result of the
project fall outside the strategic
assessment area, they have been
assessed in section 9.1.5.

NSW legislation

Biodiversity
Conservation Act 2016
(BC Act)

Fisheries Management
Act 1994 (FM Act)

Biosecurity Act 2015
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Key piece of legislation providing for
the protection and conservation of
biodiversity in NSW through the
listing of threatened species and
communities and key threatening
processes.

Provides for the protection and
conservation of aquatic species and
their habitat throughout NSW.

Outlines biosecurity risks and
impacts and prescribes requirements
for the management of risk to reduce
the severity of impacts.

Mandates the application of the NSW
Biodiversity Offset Scheme (BOS) and
BAM to state significant projects. This
project has been assessed in
accordance with the BAM and residual
impacts offset in accordance with the
BOS.

The BAM focuses on impacts to
terrestrial ecology and excludes items
listed under the FM Act. Aquatic
biodiversity impacts are assessed in
Chapter 8.

Biosecurity risks relevant to the project
include weeds, pest animals and
pathogens that are known to occur, or
potentially occur, within the impact
area. Further details of biosecurity
risks present within the impact area
and impact assessment area are
provided in section 9.1.5.
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Legislation / policy

Description

Relevance to the project

National Parks and
Wildlife Act 1974
(NPW Act)

The intent of the NPW Act is to allow
for conservation of the State's natural
and cultural heritage; fostering public
appreciation, understanding and
enjoyment of their State's natural and
cultural heritage; and managing any
lands reserved for the purposes of
conserving and fostering public
appreciation and enjoyment of the
State's natural and/or cultural
heritage.

NSW environmental planning instruments

State Environmental
Planning Policy No 19
— Bushland in Urban
Areas 1986

SEPP (Sydney Region
Growth Centres) 2006
and the Order to
confer biodiversity
certification on the
State Environmental
Planning Policy
(Sydney Region
Growth Centres) 2006
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This State Environmental Planning
Policy (SEPP) aims to protect and
preserve bushland in urban area
because of its ecological, social and
aesthetic values.

This SEPP allows for the co-
ordinated release of urban
development in the North West and
South West Growth Centres (as well
as other area not relevant to the
current assessment). Aligned with
this SEPP, the Order to confer
biodiversity certification on those
growth centre areas designates land
that has been assessed and
approved for development in
accordance with the former NSW
Threatened Species Conservation
Act 1995 (TSC Act) and the EPBC
Act.

Four areas of land protected by the
NPW Act occur within the vicinity of
the study area; Blue Mountains
National Park, Burragorang State
Conservation Area, Kemps Creek
Nature Reserve and Western Sydney
Regional Park. However there will be
no direct impacts on these areas.

An assessment of potential
implications of the NPW Act is outlined
in section 9.1.5

Most of the study area is subject to
SEPP No 19 — Bushland in Urban
Areas 1986 with the exception of
Western Sydney Parklands.

Under Part 6 clause 2 (c)(i)
development consent is not required
for the disturbance of bushland if being
disturbed for the purposing of
constructing, operating or maintaining
sewerage pipelines.

About 10 km of the central portion of
the project alignment occurs within
land subject to the SEPP and the
Order to confer biodiversity
certification. Land within this location
has been declared as either ‘Existing
Certified’ or ‘Existing Non Certified’
under the SEPP and Order.

In areas of Existing Certified land,
assessment of impact in accordance
with the BC Act and EPBC Act are not
required due to their inclusion in
previous biodiversity certification
assessments under the former
Threatened Species Conservation Act
1995 and Strategic Assessment under
the EPBC Act.
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Legislation / policy

Description

Relevance to the project

SEPP (Vegetation in
non-rural areas) 2017

SEPP (Coastal
Management) 2018

Upper South Creek Advanced Water Recycling Centre | Environmental Impact Statement

This SEPP aims to protect the
biodiversity values of trees and other
vegetation in non-rural areas of the
State, and to preserve the amenity of
non-rural areas of the State through
the preservation of trees and other
vegetation.

This SEPP aims to promote an
integrated and co-ordinated
approach to land use planning in the
coastal zone in a manner consistent
with the objects of the Coastal
Management Act 2016, including the
management objectives for each
coastal management area.

Area of Existing Non Certified land
require assessment under the BC Act
and EPBC Act.

An assessment of the project in
relation to the requirements of the
Order to confer biodiversity
certification on the SEPP (Sydney
Region Growth Centres) 2006 is
included in section 9.1.5.

The impact area occurs on land
mapped under SEPP (Vegetation in
Non-Rural Areas) 2017 based on its
location in the Bankstown, Fairfield,
Liverpool and Penrith local
government areas (LGAs) as per Part
1, Section 5 of the SEPP. This SEPP
is not relevant to the project within the
Wollondilly LGA.

Under Part 2, Section 8(1) of SEPP
(Vegetation in Non-Rural Areas) 2017,
the proposed vegetation clearance
does not require an authority under the
SEPP as it is of a kind authorised
under Section 600(b)(iii) of the NSW
Local Land Services Act 2013 via
assessment and approval under Part 5
Division 5.2 of the EP&A Act.

The impact assessment area is
located partially on land mapped as
Proximity Area for Coastal Wetlands
as defined by the Coastal
Management SEPP, and adjacent to
land mapped as Coastal Wetlands.
The current project design will result in
the removal of vegetation and
disturbance to soil within the proximity
area for coastal wetland.
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Field surveys and impact assessments were undertaken in accordance with the following
guidelines:

e Threatened species survey and assessment guidelines: field survey methods for fauna —
Amphibians (DECC, 2009b).

e Survey guidelines for Australia Threatened Reptiles (DSEWPC, 2011a).
e EPBC Act referral guidelines for the vulnerable Koala (DoE, 2014).

e Species credit threatened bats and their habitats: NSW survey guide for the Biodiversity
Assessment Method (OEH, 2018).

e Survey guidelines for Australia’s threatened mammals: Guidelines for detecting mammals
listed as threatened under the EPBC Act (DSEWPC, 2011b).

e Significant Impact Guidelines 1.1 - Matters of National Environmental Significance
(DoE, 2013).

e EPBC Act Environmental Offsets Policy (DSEWPC, 2012).

e Bionet Atlas of NSW (DPIE, 2020d).

e Cumberland Plan Recovery Plan (DECCW, 2011)

e National Recovery Plan for the Regent Honeyeater (DoE, 2016).

9.1.5 Construction impact assessment

Overview and impact assessment approach

As outlined in section 9.1.2 the project has been assessed against impact types including:

direct impact

e indirect impacts

e prescribed impacts

e impacts to GDEs

e summary of impacts to MNES.

This section summarises these impacts and Appendix J includes a detailed assessment of these
impacts including Serious and Irreversible Impact Assessments (SIIA) and Significant Impact
Criteria Assessments (SIC) which inform the level of potential impact.
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Direct impacts

Table 9-10 identifies the PCTs, corresponding TECs and threatened species which will be directly impacted by the project. Figure 9-1
shows the locations of impacted TECs in the impact area. Figure 9-2 shows the threatened flora and fauna that will be directly impacted
by the construction of the project. The conclusions presented in Table 9-10 regarding the level and significance of the project impacts to
biodiversity are supported by the impact and significance assessments in the BDAR in Appendix J.

Table 9-10 Assessment of potential construction-related direct impacts

Potential direct Description of impact
impact

Removal of native Removal of 13.77 ha of native vegetation

vegetation and from eight PCTs throughout the impact
flora and fauna area, supporting habitat for a range of
habitats threatened and non-threatened flora and

fauna species.

Removal of Removal of the following threatened flora
known and expert individuals / habitat:

mapped habitat e Downy Wattle — seven individuals, 0.16
for threatened ha of known habitat

flora species and

individual plants ¢ Native Pear — 0 individuals, 0.03 ha of

known habitat
e Sydney Bush-pea — 0 individuals, 0.01
ha of known habitat

e Spiked Rice-flower — 0 individuals, 2.99
ha of expert mapped habitat

Significance of impact

The impact area equates to about 213 ha, spanning over 40 km of linear project area,
and removal of 13.77 ha of native vegetation equates to 6% of the total area impacted
by the project. The majority of the vegetation and habitats impacted by the project have
been modified through clearing and other detrimental land use practices, with 86% of the
vegetation impacted considered to be in ‘Thinned’ of ‘Scattered Trees’ ecological
condition, and only 14% recorded as ‘Intact’.

Significance assessments concluded that when considered in the context of the size of
the project area, and the general landscape through which the alignment traverses, the
impact of native vegetation removal is not considered to be significant.

Summary: Impact not significant.

Direct impacts to a total of seven individual plants, and 3.19 ha of known habitat are
considered to be an acceptable outcome for a project over about 213 ha and spanning
over 40 km.

These impacts to threatened flora species and habitats are not considered significant
when assessed in the context of the scale of the project.

None of the project impacts to threatened flora are considered ‘significant impacts’ for
the purposes of the EPBC Act.

Summary: Impact not significant.
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Potential direct
impact

Removal of
known habitat for
threatened fauna
species
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Description of impact

Removal of the following ‘known’
threatened fauna habitat:

13.77 ha of native vegetation forming
forage habitat for highly mobile bird and
bat BAM ecosystem credit species
(includes potential forage habitat for
Regent Honeyeater and Swift Parrot
listed as Critically Endangered under
the EPBC Act).

Removal of 1.56 ha low potential
breeding habitat for Large Bent-winged-
bat.

Removal of 3.48 ha additional species
credit forage habitat for Large —eared
Pied Bat

Removal of 7.62 ha of species credit
habitat for Southern Myotis.

Removal of 8.95 ha of expert mapped
habitat for Cumberland Plain Land
Snail.

Removal of 1.45 ha of expert mapped
habitat for Dural Land Snail.

Significance of impact

Targeted surveys and habitat assessments concluded that most of the impact area
supports only marginal quality habitat for threatened fauna species, having undergone
degradation through historical landuse.

Impacts to potential microbat breeding habitat at the environmental flows release
structure have been assumed based on the presence of potential habitat, and the
recording of species credit microbats on ultrasonic detectors. It should be noted that no
bats were recorded exiting the man-made habitat features during stag watches
undertaken in October 2020 and January 2021.

SAlls and significant impact criteria assessment have been undertaken for the species
listed in the previous column with the exception of the Cumberland Plain Land Snail and
Dural land Snail which have been assessed by species experts. These assessments
concluded that there will be no significant impacts to these species.

Overall direct impacts to threatened fauna habitats are not considered significant when
assessed in the context of the scale of the project. None of the project impacts to
threatened fauna are considered ‘significant impacts’ for the purposes of the EPBC Act.

Summary: Impact not significant.
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Potential direct
impact

Removal of BC
Act listed TECs
(excluding
‘Existing
Certified’)

Removal of EPBC
Act listed TECs
(excluding
‘Existing
Certified’)
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Description of impact

The project will result in the removal of the
following BC Act listed TECs:

4.37 ha of Cumberland Plain Woodland
(CEEC)

0.02 ha of Freshwater wetlands on
coastal floodplains (EEC)

4.39 ha of River-flat Eucalypt Forest
(EEC)

1.54 ha of Shale Gravel Transition
Forest (EEC)

0.88 ha of Swamp Oak Floodplain
Forest (EEC)

The project will result in the removal of the
following EPBC Act TECs:

0.22 ha of Coastal Swamp Oak Forest
(EEC)

1.88 ha of Cumberland Plain Shale
Woodlands and Shale-Gravel
Transition Forest (CEEC)

Significance of impact

Impacts to BC Act listed TECs have been avoided and minimised throughout the design
phase of the project, which most noticeably includes the total avoidance of impacts to
BC Act listed CEEC Shale Sandstone Transition Forest in the Sydney Basin Bioregion
(Shale Sandstone Transition Forest). Residual impacts to TEC vegetation are
considered generally unavoidable in the locational context of the project, with almost all
vegetation types present within the broader project area related to BC Act listed
vegetation. Where impacts occur they have been designed in lower quality or thinned
extents of TEC where possible.

Impacts to less than five hectares of any one TEC, within a project area of 213 ha, and
to vegetation that is generally in lower ecological condition, are considered an
acceptable level of impact for a project of this scale. Offsetting of residual impacts to
TECs is proposed in accordance with the BAM as outlined in Section 9.1.10.

Summary: Impact not significant.

Residual impacts will occur to two EPBC Act listed TECs. Due to the largely degraded
nature of the vegetation impacted by the project, most of the vegetation meeting the
requirements for listing under the BC Act did not meet the minimum requirements for
listing under the EPBC Act.

Significant impact criteria assessment have been undertaken as detailed in Appendix J.
Impacts to 1.88 ha of Cumberland Plain Shale Woodlands and Shale-Gravel Transition
Forest and 0.22 ha of Coastal Swamp Oak Forest are considered acceptable for a
project of this scale. None of the impacts to TECs are considered ‘significant impacts’ for
the purposes of the EPBC Act as outlined in the significance assessments in Appendix
J. Offsetting of residual impacts to TECs is proposed in accordance with the BAM as
outlined in section 9.1.10.

Summary: Impact not significant.
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Potential direct
impact

Removal of
habitats
considered to be
potential SAlls
(excluding
‘Existing
Certified’)

Removal of
threatened flora
habitat assumed
present in
unsurveyed
section of the
impact area at
Kemps Creek
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Description of impact

The project will result in the removal of
habitat for the following, which is
considered to be a potential SAII:

Direct removal of 4.37 ha of BC Act
listed Cumberland Plain Woodland
vegetation

Direct removal of 1.56 ha of low
potential breeding habitat for Large
Bent-winged-bat and very low potential
breeding habitat for Large—eared Pied
Bat and Little Bent-winged Bat.

The project will result in the removal of
habitat assumed present for the following
species, between Brandown Quarry and
Cross Street, Kemps Creek:

Dillwynia tenuifolia — 0.05ha of
assumed habitat

Juniper-leaved Grevillea — 0.05ha of
assumed habitat

Native Pear — 0.51ha of assumed
habitat

Significance of impact

Project impacts considered potential SAlls relate to small areas, and small proportions of
potential habitat in both the immediate vicinity and broader locality to each of the species
considered. Impacts are also based on the assumption of presence of breeding habitat
for microbats, as required by the BAM, where analysis of call data clearly shows the
presence of roosting/breeding bats is highly unlikely.

Survey to exclude species from breeding on the western side of Warragamba River was
not possible due to access difficulties and restrictions.

Impacts to Cumberland Plain Woodland (assessed as SAll as opposed to assessment
under the EPBC Act above) have been avoided and minimised throughout the project
design phase, such that residual impact has been restricted to 4.37 ha.

Direct impacts to microbat breeding habitat include 1.56 ha around the Warragamba
treated water environmental flows outlet which equates to very small portion of the
extent of the potential habitat available in the locality, particularly downstream along
Warragamba River on both side of the gorge. Further detailed SAll assessments are
provided in Appendix J.

Summary: Impact not significant.

Species presence has been assumed as access could not be gained to survey this
location. Habitat present in the area where presence has been assumed for the listed
species ranges from thinned, degraded and patchy PCT 849 vegetation to higher quality
intact PCT 835 vegetation closer to the Kemps Creek watercourse. Therefore, these
impacts will not be significant.

Summary: Impact not significant.
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Potential direct Description of impact Significance of impact

impact

e Matted Bush-pea — 0.05ha of assumed
habitat

e Netted Bottle Brush — 0.46ha of
assumed habitat

Removal of native  1he project will result in the removal of the Al impacted biodiversity values within Existing Certified land have been assessed and

vegetation, following biodiversity values from Existing offset in accordance with existing State and Commonwealth provisions under the
threatened flora,  Certified (and Strategically Assessed) biodiversity certification and strategic assessment. Section 9.1.10 provides a summary
and TECs from areas: of the biodiversity offsetting requirements for the project.

‘Existing Certified’

e BC Act listed TECs including: Summary: Impact not significant.
areas

— 0.98 ha of Cumberland Plain
Woodland (CEEC)

— 0.02 ha of River-flat Eucalypt Forest
(EEC)

— 0.04 ha of Shale Gravel Transition
Forest (EEC)

— 0.02 ha of Castlereagh Scribbly Gum
Woodland in the Sydney Basin
Bioregion (VEC)

— 0.12 ha of Cooks River/Castlereagh
Ironbark Forest in the Sydney Basin
Bioregion (EEC)

e EPBC Act listed TECs including:

— 0.03 ha of Cumberland Plain Shale
Woodlands and Shale-Gravel
Transition Forest (CEEC)
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Potential direct Description of impact
impact

— 0.01 ha of Castlereagh Scribbly Gum
Woodland in the Sydney Basin
Bioregion (VEC)

— 0.03 ha of Cooks River/Castlereagh
Ironbark Forest in the Sydney Basin
Bioregion (EEC)

e Dillwynia tenuifolia — 134 individuals
e Sydney Bush-pea — 100 individuals

Removal of The project will remove 13.77 ha of habitat
potential Koala containing Koala feed tree species that has
habitat the potential to be used for dispersal

foraging and possibly breeding by Koalas.

Significance of impact

The EPBC Act Koala referral guidelines (DoE 2014) have been applied to the project
and the habitats supported were found not to be critical to the survival of the species.

Targeted surveys for the presence of Koala found no signs of the species. This is
supported by a lack of records of the species within 10 kilometres of the project, across
most of the alignment, over the last 20 years.

Based on the habitats in the impact area not being considered critical to the survival of
the species, the lack of detection during targeted surveys, and the negligible impacts to
potential movement of Koalas, the project is considered unlikely to result in any
substantial impacts to the species, or local populations.

The project will not result in the creation of permanent barriers to the movement of
Koalas. If Koalas were to move through the area in the future a cleared easement of up
to 30 m would not present a substantial barrier for a dispersing Koala to cross.

Summary: Impact not significant.
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Indirect impacts

Table 9-11 identifies the PCTs, corresponding TECs and threatened species which may be indirectly impacted by the project.

Table 9-11 Assessment of potential construction-related indirect impacts

Potential indirect impact

Description of impact

Significance of impact

Indirect impacts on
adjacent habitat or
vegetation within the
impact assessment area.

Reduced viability of
adjacent habitat due to
edge effects.

Upper South Creek Advanced Water Recycling Centre | Environmental Impact Statement

Inadvertent impacts that may occur within
this wider area are expected to be most
likely during the construction phase of the
project, and include:

e clearing, or excavation, of vegetation
and habitats (including threatened
species habitats) outside the approved
extents

e soil compression, trampling and
dumping via access to the impact area

e stockpiling of materials outside
approved areas

e sedimentation

e introduction and/or spreading of exotic
weed species.

The impact assessment area comprises an
additional 23.23 ha of native vegetation
(excluding Existing Certified areas), which
occurs generally within a further 12.5 m
either side of the impact area.

As linear infrastructure utilising mainly
open trenching construction methods, the
project has the potential to increase edge
effects to the 23.23 ha of native vegetation
in the impact assessment area.

Any inadvertent impacts are likely to be minor and indirect and with the
management measures listed in Section 9.1.9 implemented any impacts are also
likely to be of low significance.

Summary: Impact not significant.

An increase in edge effects will not be significant to the 23.23 ha of vegetation
immediately adjacent to the impact area, along the majority of the project
alignment, due to the already disturbed and edge effected nature of the
vegetation. This assessment also assumes that all remaining native vegetation
within the impact assessment area would be impacted by edge effects. With the
management measures listed in section 9.1.9 implemented, specifically the
requirements to limit disturbance areas to the smallest area practical, edge
effects will be further reduced and any residual impacts are also likely to be low.

Summary: Impact not significant.
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Potential indirect impact

Description of impact

Significance of impact

Reduced viability of
adjacent habitat due to
noise, dust or light spill

Upper South Creek Advanced Water Recycling Centre | Environmental Impact Statement

The project will emit noise, dust and light
during construction. Impacts associated
with dust are expected to be negligible as a
result of standard construction safeguards,
and the construction program not requiring
large areas of land to be 'opened-up’ at
any one time.

Noise and light spill impacts at the
environmental flows release structure have
been addressed above, however the
potential for impacts may occur elsewhere
along the project alignment.

Tunnelling will be used at several locations
along the alignment. In these locations
noise and light impact will occur 24 hours
per day while drilling is undertaken and
there is the potential for this to disturb
fauna species in the vicinity.

Trenching and associated construction
activities, such as plant access and
deliveries, has the potential to disturb
fauna species during the day through noise
impacts and may alter foraging or roosting
activities.

Where the impact area is in suburban and semi-rural areas, and the construction
method consists predominantly of daytime activities, the project’s potential
impacts associated with noise and light (and potentially vibration) are considered
to be minor.

There is potential for disturbance to the Grey-headed Flying-fox camp at Nepean
River, which occurs at least 160 m from the impact area. Construction activities
in this location will include open trenching, and tunnelling across Nepean River,
with works to occur during both daytime construction hours, and at night, for a
period of 8 to 12 weeks.

Construction activities have the potential to disturb the Grey-headed Flying-foxes
in this location due to noise and vibration impacts, which depending on the
severity of the disturbance, could in a worst-case scenario result in the
abandonment of the camp. The noise and vibration assessment in section 11.2
found that noise disturbance is below the threshold for Highly Noise Affected
Noise Management Levels (Aurecon Arup, 2020b). As the camp is not a
breeding camp, or considered important in accordance with the EPBC Act, no
offsetting of potential impacts is required, and no specific management of
construction activities to protect the camp is considered necessary. Appendix 6
of the BDAR (Appendix J) provides a detailed assessment of the project’s
impacts to the Grey-headed Flying Fox in accordance with the Significant Impact
Guidelines 1.1 - Matters of National Environmental Significance (DoE, 2013).

Summary: Impact not significant.
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Potential indirect impact

Description of impact

Significance of impact

Transport of weeds and
pathogens to/from the site
to/from adjacent
vegetation

Loss of breeding habitats
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Indirect impacts associated with the
transport of weeds and/or pathogens is
considered to be minor as a result of the
construction of the project. Standard
construction safeguards will be in place to
prevent this impact and biosecurity risk
from occurring.

Potential breeding habitats associated with
the project’s impact area include hollow-
bearing trees, and other large old trees that
may provide raptor nesting opportunities.

Targeted surveys for breeding habitats for
those species considered likely to occur
within the study area found such resources
to be limited within the impact area.

While there is a minor potential for the transport of weeds and pathogens to and
from areas outside of the impact area, with the proposed management measures
in place the potential for substantial novel outbreaks of weeds or pathogens is
not considered likely to be at a level that would result in substantial change to
ecosystem function. Section 9.1.9 includes management measures to prevent
the transport of weeds and pathogens to and from site.

Summary: Impact not significant.

Tree hollows of various sizes were recorded throughout the impact area and will
be removed by the project. Hollows identified in the impact assessment area as
part of the field survey are shown on Figure 9-2. However, hollows suitable to
support breeding of threatened owl and/or cockatoo species were highly limited.
Tree hollows that may support potential breeding habitat for threatened microbat
species also occur within the impact area and will be removed as a result of the
project. The proportion of hollows removed by the project compared to those
present within the broader landscape is not considered to be high, based on the
hollows mapped during fieldwork, and the data collected as part of the detailed
fauna habitat assessments. There is also higher quality habitat adjoining the
impact area that is more suitable breeding habitat for hollow dependent species.
In particular there is higher quality habitat adjoining the western end of the
impact area where the majority of impacted hollows are located.

Indirect impacts associated with the loss of breeding habitats are not considered
likely to be substantial or significant to any locally occurring threatened, or non-
threatened, species.

Summary: Impact not significant.
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The following indirect impacts have also been considered in the assessment and were found
to be negligible:

Inadvertent impacts on adjacent habitat or vegetation within the Lansdowne Reserve
biodiversity stewardship site — with proposed measures in place to limit impacts to
approved areas, any inadvertent impacts on adjacent habitat and vegetation is negligible.

Fragmentation of movement corridors — construction activities will be limited to the impact
area. While some clearing is required it has been minimised to the extent possible and will
be of a width that will not lead to fragmentation of movement.

Disturbance to specialist breeding and foraging habitat (for example, beach nesting for
shorebirds) — breeding habitats have been avoided or where they are near the impact area,
measures are proposed to limit indirect impacts such as light and noise.

Increased risk of fire — construction methodologies will not cause an increased risk of fire. If
required, hot works will be undertaken in accordance with Rural Fire Service fire danger
rating advice.

Increase in pest animal populations — construction works will not introduce of provide for an
increase in populations of pest animals.

Increase in predatory species populations — construction activities will not lead to an
increase in predatory species populations.

Bush rock removal and disturbance - no bush rock removal will take place. Bush rock will
be maintained onsite to provide microhabitats as part of site rehabilitation.

Wood collection — no wood collection will occur as a result of the project. Wood will be kept
onsite and re introduced as part of site rehabilitation works.

Rubbish dumping — measures to manage waste, including no disposal on site, will be in
place during construction.

Fertiliser drift — no fertiliser use is anticipated.

Inhibition of nitrogen fixation and increased soil salinity - based on the low proportion of
vegetation removal across the relatively large impact area, and the rehabilitation of areas
post-construction, indirect impacts associated with inhibition of nitrogen fixation and
increased soil salinity are considered to be negligible.

Trampling of threatened flora species — disturbance areas will be clearly marked to limit
impact to approved areas.

Increased risk of starvation, exposure and loss of shade or shelter — the impact area has
been designed to limit impacts to habitats. In addition, there is higher quality habitat on
adjoining land such that increased risk of starvation, exposure and loss of shade or shelter
is considered negligible.

Appendix J includes further analysis of these indirect impacts.
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Prescribed impacts

Table 9-12 identifies the PCTs, corresponding TECs and threatened species which will experience prescribed impacts from the project.

Table 9-12 Assessment of potential construction prescribed impacts

Potential prescribed Description of impact Significance of impact

impacts

Impacts on the habitat of Sandstone cliffs occur along Warragamba Potential habitat supported by caves, crevices and cliffs occurs in the impact

threatened species or River around the environmental flows release area around the environmental flows release structure at Warragamba. Habitats

ecological communities structure, and have the potential to support on the opposite side of the river are supported by similar caves, crevices and

associated with karst, several threatened species including: cliffs, appear to occur in high condition vegetation and as such are more likely to

caves, crevices, cliffs, rocks Large-eared Pied Bat support higher quality habitats for the target species. Ground survey in this area

and other features of . was not possible.

. - e Large Bent-winged-bat

geological significance. . i The project has the potential to impact on fauna utilising the high-quality habitats
o s S e in and surrounding the impact area including impacts to approximately 1.56 ha of
e Sooty Owl. vegetation supporting rocky areas. However, these habitats are not limited in the

locality, with vegetation of equal or better quality surrounding the site, and the
rocky sandstone cliff line habitat being present both upstream and downstream
from Warragamba Dam.

Summary: Impact not significant.
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Potential prescribed

impacts

Description of impact

Significance of impact

Impacts of development on
the habitat of threatened
species or ecological
communities associated
with human made
structures and non-native
vegetation.
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The disused tunnel and existing man-made
vertical shaft present at the environmental
flows release structure have the potential to
support threatened microbat species. It has
been assumed these support Large-eared
Pied Bat, Large Bent-winged-bat and Little
Bent-winged-bat.

An abandoned building present on the
AWRC site has the potential to support
roosting habitat for threatened microbat
species, as do any large culverts present
along the project alignment.

Non-native vegetation has been mapped
across the impact area however never in
sufficient quantities, or suitable locations to
provide valuable habitat to threatened
species.

The disused tunnel will not be impacted by the project. The vertical shaft will be
impacted by tunnelling and construction of the environmental flows release
structure and ancillary structures. Stag watching undertaken in October 2020 did
not record any microbats exiting the man-made structure, and analysis of
ultrasonic call data suggests no roosting activity is occurring in the impact area.
Impacts to threatened species of microbats associated with the man-made
structures around the environmental flows release structure are not considered to
be substantial or significant. Any potential impacts can be mitigated through
installation of passive exclusion measures on the open shaft prior to any impact
occurring.

Impacts to any microbats present within the abandoned building or possible large
culverts can also successfully mitigated through pre-clearance surveys and/or
installation of passive exclusion measures prior to any impact.

The project will not result in impacts to threatened species or ecological
communities associated with non-native vegetation.

Summary: Impact not significant.
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Potential prescribed
impacts

Description of impact

Significance of impact

Impacts of development on
the connectivity of different
areas of habitat for
threatened entities

Impacts of development on
water quality, water bodies
or any hydrological
processes that sustain
threatened entities
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The impact area crosses several features
that provide limited opportunities for
movement of biodiversity across the
landscape. Major connectivity features
associated with the impact area include:

e Prospect Creek and Lansdowne Reserve

o Western Sydney Parklands, Kemps
Creek and Hinchinbrook Creek

e South Creek and Badgerys Creek
e Nepean River

o Warragamba River and the Greater Blue
Mountains Area.

The project will not result in the creation of
barriers which would prevent the movement
of threatened species between habitats
critical for the maintenance of their life cycle.

The project will result in an increased water
volume in the Nepean River as a result of the
proposed 50 ML/day and 100 ML/day treated
water releases. This aspect of the project has
the potential to impact upon Camden White
Gum and River-flat Eucalypt Forest TEC.

None of the connectivity features listed form key components that link areas of
habitat for threatened species, and the project will not result in a permanent
barrier to connectivity in any of these locations. Connectivity will be generally
disrupted by the 15 m to 30 m wide pipeline corridor, however this will only
represent an obstacle to the least mobile of species, such as Cumberland Plain
Land Snail and Dural Land Snail. The pipeline corridor will be revegetated
following construction. This will alleviate connectivity impacts to ground-dwelling
snails and other less mobile species.

Summary: Impact not significant.

Appendix J includes a detailed analysis of the potential for the project to impact
upon threatened entities as a result of changes to water quality, water bodies
and hydrological processes. This analysis was supported by the water quality
and hydrological technical assessment prepared for the project as summarised in
Chapter 8. This assessment concluded that the project is unlikely to result in
significant impact to any threatened entities.

Summary: Impact not significant.
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Potential prescribed Description of impact Significance of impact

impacts

Impacts of vehicle strikes The project may result in increased vehicle The likelihood of vehicle strike occurring as a result of the project is considered
on threatened fauna or traffic during the construction phase of the very low, and will not negatively impact upon the persistence of native fauna
fauna that are part of a project along the entire alignment, and during species at the local or bioregional scale.

TEC as a result of the the operational phase. However, the majority  gummary: Impact not significant.

project of the alignment occurs in locations that are

generally urbanised, with only isolated areas
free of traffic at the current time.No
threatened species of animals, or animals
that make up part of a TEC, are commonly
associated with the project area to the
degree where an increase in vehicle strike is
likely to occur.
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The following prescribed impacts were assessed but are considered not relevant to the
project:

¢ Impacts of development on the habitat of threatened species or ecological communities
associated with non-native vegetation.

e Impacts of vehicle strikes on threatened species of animals or on animals that are part of a
TEC.

e Impacts of wind turbine strikes on protected animals.

e Impacts of the development on movement of threatened species that maintains their life
cycle.

Further analysis of these prescribed impacts is provided in Appendix J.

Groundwater dependent ecosystems

Potential impacts to GDEs from the project have been assessed by Aurecon Arup in the Upper
South Creek AWRC Groundwater Impact Assessment (Aurecon Arup, 2021c). The report notes
that construction of the proposed AWRC and pipelines have the potential to impact the
groundwater systems in several ways, including:

e induced drawdowns from required dewatering activities during trenching works, temporarily
reducing the availability of groundwater for GDEs and surrounding groundwater users

e disruption of surface water and groundwater connectivity.

Table 9-13 lists the GDEs which will be potentially impacted by the project. Given the scale and
nature of the excavations, Table 9-13 indicates the potential for low level impacts to occur. Where
GDEs listed in section 9.1.3 are not listed in Table 9-13 no impact is anticipated to occur to those
GDEs.

Table 9-13 Potential impacts to GDEs within and surrounding the impact assessment area

Location description Direct
impacts to
GDEs (ha)

High potential for groundwater interaction

724 Shale Gravel At Kemps Creek north of Elizabeth Drive and south of Park 0.19
Transition Forest ~ Road. Both occurrences are part of larger patches adjacent
to the impact area.

835 River-flat Surrounding the Kemps Creek watercourse, Cosgroves 0.83
Eucalypt Forest Creek, south of Park Road (with patch of PCT 724), and
along Nepean River.

849 Cumberland Plain  In Lansdowne Reserve, and south of Park Road. 0.66
Woodland
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Location description Direct

impacts to
GDEs (ha)
1083 Nota TEC At the environmental flows release structure at Warragamba  0.89
River.
1105 Nota TEC At the environmental flows release structure at Warragamba  0.02
River.
1181 Nota TEC Adjacent to Bents Basin Road on the edge of a large patch of 0.02

intact vegetation.

1800 Swamp Oak Surrounding Cosgrove Creek and Oaky Creek. 0.12
Floodplain Forest

Moderate potential for groundwater interaction

724 Shale Gravel Present at Kemps Creek north of Elizabeth Drive as part of 0.07
Transition Forest  larger patches adjacent to the impact area.

835 River-flat Present surrounding Clear Paddock Creek. 0.07
Eucalypt Forest

849 Cumberland Plain  Present along Park Road as part of a larger patch of 0.02
Woodland vegetation.

Low potential for groundwater interaction

724 Shale Gravel Present at Kemps Creek north of Elizabeth Drive as part of 0.17
Transition Forest  larger patches adjacent to the impact area.

Section 9.1.9 includes management measures for impacts on GDEs. With these measures in place
impacts will be localised to trenching activities, launch and receival pits and where other
excavations take place on the AWRC site. The impacts will be temporary during construction.
Measures such as reinstating natural ground level and minimising the time excavations remain
open will reduce the duration and level of impact such that overall construction impacts on GDE’s
will be low.

Impacts to MNES

Appendix J provides a detailed description of the impact to MNES. Table 9-14 summarises the
residual impacts to MNES. These impacts are part of, and not in addition to, the direct, indirect and
prescribed impacts outlined in section 9.1.5. The species and communities that have triggered the
project being declared a controlled action are asterisked, with areas of habitat or individuals
impacted identified.
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Table 9-14 Residual impacts to MNES

Residual project impact

Removal of 13.77 ha of
native vegetation

Indirect impacts: noise,
vibration, dust, weed
invasion

Altered hydrology

Fragmentation of habitats

Upper South Creek Advanced Water Recycling Centre | Environmental Impact Statement

Habitat or individuals impacted

* Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest (1.88 ha)

Coastal Swamp Oak (Casuarina glauca)
Forest

Camden White Gum
Downy Wattle

Spiked Rice-flower
Sydney Bush-pea
Dural Land Snail
Grey-headed Flying-fox
Koala

Large-eared Pied Bat

* Regent Honeyeater (13.77 ha potential
forage habitat)

* Swift Parrot (13.77 ha potential forage
habitat)

Downy Wattle

Sydney Bush-pea
Dural Land Snail
Grey-headed Flying-fox
* Regent Honeyeater

* Swift Parrot

Camden White Gum

Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest

Coastal Swamp Oak (Casuarina glauca)
Forest

Spiked Rice-flower
Sydney Bush-pea
Dural Land Snail

Impact to MNES

Habitat removal, loss
of individuals, loss of
connectivity.

Impact not significant.

Temporary
disturbance to
individuals and/or
permanent impacts to
habitat quality.

Impact not significant.

Loss of individuals and
habitat.

Impact not significant.

Increased edge effects
and potential isolation.

Impact not significant.
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Impacts of the project on terrestrial biodiversity related MNES have been determined to not

be significant, in accordance with Significant Impact Guidelines 1.1 - Matters of National
Environmental Significance (DoE, 2013). As such, offsetting in accordance with the EPBC Act
Environmental Offsets Policy (DSEWPC, 2012) and the EPBC Act is not required. This impact
assessment has been made based on the technical data and detailed assessment provided in the
BDAR in Appendix J. The assessment has not identified any impacts which are unknown,
unpredictable or irreversible.

Impacts to all MNES will however be offset in accordance with the NSW BOS through either direct
establishment of biodiversity stewardship sites to generate biodiversity credits to offset the
project’s impacts, through securing biodiversity credits from the open market, or from payment to
the Biodiversity Conservation Fund. Section 9.1.10 provides a summary of the offsets required for
the project.

Management measures and offsetting have been proposed and are considered to effectively
manage the level of impact expected from the project. They are based on statutory and guideline
requirements with Sydney Water committed to funding the measures and offsetting as outlined in
section 9.1.10. With the proposed measures and offsetting in place residual impacts to MNES are
not expected as a result of the project.

Biodiversity certification

Specific Relevant Biodiversity Measures (RBMs) prescribed by the Order to confer biodiversity
certification on the State Environmental Planning Policy (Sydney Region Growth Centres) 2006
(Biodiversity Certification Order) have been addressed in the BDAR and are summarised below.
The Biodiversity Certification Order outlines 41 conditions, known as the RBMs, to ensure
consistency with the biodiversity certification for the growth centres during future development.
Several of these RBMs are relevant to the project including:

e RBM 8 and RBM 11 relating to removal of vegetation in non-certified land
e RBM 12 relating to removal of vegetation within special provision area
e RBM 17 relating to potential population of Downy Wattle (Acacia pubescens).

RBM 8 and RBM 11 relate to the removal of ‘existing native vegetation’ from Existing Non-Certified
land and provide details on offsetting requirements for any impacts that may occur.

RBM 8 states that the clearing of any existing native vegetation in the Existing Non-Certified land
will be offset by:

a) the protection of an equal or greater area of existing native vegetation elsewhere in the Growth
Centres; and/or

b) the revegetation and/or restoration of an area of land elsewhere in the Growth Centres, subject
to a number of additional conditions relating to the protection, size, ongoing management, and
any potential additionality of proposed revegetation/restoration.

RBM 11 states that for essential infrastructure proposals (which includes the project), clearing of
existing native vegetation in Non-certified areas, will be subject to the offsetting requirements
outlined in RBM 8.
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RBM 12 states that within lands marked by a red hatching on the biodiversity certification

maps (including the land surrounding Kemps Creek) existing native vegetation must not be
cleared unless it is in accordance with a plan of management or unless such clearance has been
agreed to by the former Department of Environment and Climate Change (now Department of
Planning, Industry and Environment (DPIE)).

The project will impact 0.33 hectares of existing native vegetation subject to RBM 8, RBM 11 and
RBM 12, where the impact area crosses Kemps Creek. Impacts to this vegetation will occur as a
result of open trenching across the waterway. Underboring the waterway was considered as a
crossing option however geotechnical field investigations identified a fault line under Kemps Creek.
The fault line increases the risk of frac-out during underboring. A frac-out could have a high impact
to vegetation and water quality in Kemps Creek. For this reason, trenching has been identified as
the preferred construction method. To reduce impacts to existing native vegetation in this location,
the impact area has been narrowed to 15 metres wide, from the standard 30 metres wide over
most of the alignment. This has reduced the potential impacts in this location by 0.21 hectares, or
almost 40%.

9.1.6 Operational impact assessment

Operational impacts to flora and fauna

The full extent of ground disturbance works proposed will occur during the construction phase so
direct impacts to terrestrial biodiversity will be limited to the construction phase. There is potential
for indirect impacts to occur during the operational phase, as outlined in Table 9-15.

Table 9-15 Potential operational impacts

Impact Description

Impacts on adjacent habitat Releases of treated water to Nepean River have the potential to alter
or vegetation along the inundation depth and duration along some sections of the river banks.

banks of Nepean River due A review of potential impacts to biodiversity values during the operational
to inundation. phase of as a result of alteration of inundation depth and duration, based
on the Ecohydrology and Geomorphology Assessment
(Streamology, 2021) was found to have the potential to impact

e Coastal Upland Swamp TEC

e Cumberland Plain Woodland TEC

e River-flat Eucalypt Forest TEC

e Sydney Turpentine-Ironbark Forest TEC

e Camden White Gum individuals and habitats

¢ Non-threatened riparian and floodplain vegetation providing habitat for
habitat for threatened and non-threatened flora and fauna species
such as White-bellied Sea Eagle, Southern Myotis, Platypus,
numerous frog and bird species.

A detailed assessment of the potential operational inundation impact of
the project is provided in Appendix J. This found that the impacts to
Camden White Gum individuals and habitat as a result of permanent
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Impact Description

inundation, and associated impacts resulting from changes to flooding
regimes known to be important for seedling recruitment were unlikely to
be significant, both for Stage 1 and future stages of the project. Impacts to
the other TECs listed above where found to not be significant.

Indirect impact from The primary source of operational noise and light spill will be from the
reduced viability of AWRC site. Assessments undertaken in relation to noise and vibration (in
adjacent habitat due to section 11.2) and visual impacts, including light (in section 11.3)

noise, dust or light spill concluded that with the proposed management measures in place, these

impacts will be minor. In preparing the BDAR, Biosis have reviewed these
reports in relation to residual impacts to terrestrial biodiversity which were
also found to be minor.

During the operational phase of the project potential noise from the
treated water releases to waterways will be limited, as the release is
through a weir structure which is elevated and situated back from the river
edge, such that water will flow down the river edge, rather than cascade
directly into the river like a waterfall. Associated noise and vibration
impact are minimal.

Indirect impact from There is potential for increased spread of propagules through the

transport of weeds and waterway either from areas previously less frequently inundated, or into

pathogens to/from the site areas not currently inundated. However, the potential for substantial novel

to/from adjacent vegetation  outbreaks of weeds or pathogens is unlikely to be at a level that would
result in substantial change to ecosystem function.

Impacts of vehicle strikes Increased vehicle movement from the project will generally be along major
on threatened species of roads with negligible chance for wildlife interaction. Maintenance vehicles
animals or on animals that  traversing bushland areas on established tracks will do so at low speeds
are part of a TEC. minimising the chance of vehicle strike.

Operational impacts to groundwater dependent ecosystems

Operation of the proposed AWRC and pipelines has the potential to impact the groundwater
systems by causing induced drawdowns from any drainage systems employed for underground
structure floatation management, reducing the availability of groundwater for GDEs and
surrounding groundwater users (Aurecon Arup, 2021c). There is greater potential for this to occur
in relation to the PCTs with higher potential for groundwater interaction as shown in Table 9-13.
Despite this, due to the relatively small size of the excavated areas required during operation, any
induced drawdown that may occur is likely to result in an equilibrium that will ultimately preclude
ongoing impact.
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9.1.7 Impact of future stages

The BDAR has assessed the full impact area for the AWRC site and associated pipelines for
Stage 1 and future stages. Section 9.1.6 assessed the operational impacts of the project including
potential inundation impacts to the Camden White Gum and its habitat from environmental and
treated water releases. This inundation impact assessment included consideration of the potential
impact of the AWRC operating at both 50 ML/day and 100 ML/day. It concluded that that impacts
for both stages are unlikely to be significant.

9.1.8 Cumulative impacts

A cumulative impact assessment has been undertaken considering other major projects currently
occurring or planned in Western Sydney in the near future. The projects most relevant for the
cumulative biodiversity impact assessment and the sources of information used to inform the
cumulative assessment are listed below:

e Western Sydney International Airport:

— Western Sydney Airport Environmental Impact Statement (Commonwealth Department
of infrastructure and Regional Development, 2016).

e Sydney Metro - Western Sydney Airport:

— Sydney Metro — Western Sydney Airport Environmental Impact Statement (Sydney
Metro, 2020a)

— Sydney Metro — Submission Report (Sydney Metro, 2020b).
e M12 Motorway:

— M12 Motorway Environmental Impact Statement (RMS, 2019)

— M12 Motorway Amendment Submissions Report (Transport for NSW, 2021).
e The Northern Road Upgrade — Glenmore Road to Bringelly:

— The Northern Road Upgrade — Mersey Road, Bringelly to Glenmore Parkway,
Glenmore Park (RMS, 2017a)

— The Northern Road Upgrade — Mersey Road, Bringelly to Glenmore Parkway,
Glenmore Park Submissions and Preferred Infrastructure Report (RMS, 2017b).
e Warragamba Dam Raising — EIS not currently available. Estimation made from vegetation
mapping.
Table 9-16 provides an analysis of the potential cumulative biodiversity impacts of these projects. It

is likely that the project makes only a minimal contribution to cumulative biodiversity impacts in the
region.
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Table 9-16 Summary of cumulative terrestrial biodiversity impacts

Projects Western The Warragamba  Upper Cumulative
Sydney Motorway Northern Dam Raising’ South Creek | impact
International Road AWRC

Airport Upgrade —
Glenmore to
Bringelly

Plant Community Type and fauna
habitat (ha) impacted

PCT 724 Castlereagh Shale — Gravel 10.6 7.27 6.91 - Unlikely 1.58 26.36
Transition Forest

PCT 725 Castlereagh Ironbark Forest - - - - Unlikely 0.01 0.01
PCT 781 Coastal Freshwater Wetland 35.4 - - - Likely 0.02 35.42
PCT 835 Cumberland River-flat Forest 110.7 15.93 3.23 4.29 Likely 4.56 138.71
PCT 849 Cumberland Shale Plains 250.9 33.32 6.09 6.67 Possible 4.83 301.81
Woodland

PCT 1083 Coastal Sandstone Ridgetop - - - - Likely 1.38 1.38
Woodland

PCT 1105 River Oak Open Forest - - - - Likely 0.40 0.40
PCT 1181 Hinterland Sandstone Gully - - - - Likely 0.07 0.07
Forest

PCT 1800 Cumberland Swamp Oak - 411 2.53 2.53 Likely 0.92 10.09

Riparian Forest

Upper South Creek Advanced Water Recycling Centre | Environmental Impact Statement Page 520



Projects

Threatened ecological communities
(ha) impacted - BC Act

Cumberland Plain Woodland CEEC

Freshwater wetlands on coastal
floodplains EEC

River-flat Eucalypt Forest EEC
Shale Gravel Transition Forest EEC

Swamp Oak Floodplain Forest EEC

Threatened ecological communities
(ha) impacted - EPBC Act

Coastal Swamp Oak Forest EEC

Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest CEEC

Acacia pubescens

Western
Sydney

International

Airport

242.8

421

5.0

Not listed at
time of
assessment

158.4

5.0

11.67

6.64

7.27

4.1

3.67

6.12

12.27

Motorway

60.16

3.23
6.91

2.53

Not listed at
time of
assessment

38.48
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The
Northern
Road
Upgrade —

Glenmore to

Bringelly

29.14

4.29

Not listed at
time of
assessment

16.37

Warragamba
Dam Raising’

Possible

Likely

Likely
Unlikely

Likely

Likely

Possible

Possible

Upper
South Creek
AWRC

4.37

0.02

4.39
1.54

0.88

0.22

1.88

0.16

Cumulative

impact

348.14

0.02

60.65

20.72

7.56

3.89

221.25

17.4
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Projects Western
Sydney
International
Airport

Pultenaea parviflora -

Callistemon linearifolius -

Dillwynia tenuifolia 5.0
Grevillea juniperina subsp. juniperina 255.7
Marsdenia viridiflora subsp. viridiflora 255.7

Pultenaea pedunculata -
Pimelea spicata -
Known threatened fauna impacts (Ha)
Chalinolobus dwyeri -
Meridolum corneovirens 141.8
Miniopterus orianae oceanensis -
Myotis macropus -

1 — No project data was publicly available at the time of reporting.

21.48

18.43

14.79

8.06

1.64

9.83

M12
Motorway
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The
Northern
Road
Upgrade —
Glenmore to
Bringelly

26.25

16.37

Warragamba
Dam Raising’

Unlikely
Possible
Unlikely
Possible
N/A

Possible

Possible

Likely
Unlikely
Likely

Likely

Upper
South Creek
AWRC

0.01
0.46
0.05
0.05
0.54
0.05

2.99

3.48
8.95
1.56

7.62

Cumulative
impact

5.2
0.5
30.2
274.2
271.7

0.1

20.7
170.6
1.5

18.4
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9.1.9 Management measures

Table 9-17 outlines management measures Sydney Water proposes to manage terrestrial
biodiversity impacts.

Table 9-17 Terrestrial biodiversity management measures

ID

TBO1

TB02

TB03

TB04

Impact

Biodiversity
impacts

Removal of
native
vegetation and
fauna habitats,
including
threatened
species

Removal of
native
vegetation and
fauna habitats,
including
threatened
species

Removal of
native
vegetation and
fauna habitats,
including
threatened
species

Management measure

Prepare and implement a Biodiversity Management Plan
as part of the project's CEMP. The plan will include:

e identification of no go zones and physical delineation
of vegetation to be cleared and/or protected on site,
including installation of appropriate signage prior to
works commencing

e construction ph