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Glossary of terms

Biodiversity
Assessment Method
(BAM)

Biodiversity credits

Biodiversity credit
report

Biodiversity offsets

Biodiversity Offsets
Scheme

Biodiversity Offset
Strategy

BAM Credit Calculator
(BAM-C)

Bioregion

Cumulative impact

Development site

Direct impact

Ecological community

Ecosystem credit

Ecosystem credit
species

Habitat

The Biodiversity Assessment Method (BAM) is the assessment manual that outlines how an

accredited person assesses impacts on biodiversity at development sites and stewardship

sites. It is a scientific document that provides:

= A consistent method for the assessment of biodiversity on a proposed development or
major project, or clearing site

= Guidance on how a proponent can avoid and minimise potential biodiversity impacts

= The number and class of biodiversity credits that need to be offset to achieve a standard
of 'no net loss’ of biodiversity.

Ecosystem credits or species credits.

The report produced by the BAM Calculator (BAM-C) that sets out the number and class of
biodiversity credits required to offset the remaining adverse impacts on biodiversity values at
a development site, or on land to be biodiversity certified, or that sets out the number and
class of biodiversity credits that are created at a biodiversity stewardship site.

Management actions that are undertaken to achieve a gain in biodiversity values on areas of
land in order to compensate for losses to biodiversity values from the impacts of
development.

The framework for offsetting unavoidable impacts on biodiversity from development with
biodiversity gains through landholder stewardship agreements.

A strategy for offsetting residual impacts associated with a development.

The computer program that provides decision support to assessors and proponents by
applying the BAM, which calculates the number and class of biodiversity credits required to
offset the impacts of a development or created at a biodiversity stewardship site.

Bioregions are relatively large land areas characterised by broad, landscape-scale natural
features and environmental processes that influence the functions of entire ecosystems. They
capture the large-scale geophysical patterns across Australia. These patterns in the landscape
are linked to fauna and flora assemblages and processes at the ecosystem scale.

The impact on the environment which results from the incremental impact of the action when
added to other past, present, and reasonably foreseeable future actions. Cumulative impacts
can result from individually minor but collectively significant actions taking place over a
period of time. Refer to the project Secretary's Environmental Assessment Requirements
(SEARs) for cumulative impact assessment requirements.

The development site encompasses the extent of physical disturbance likely to be required to
accommodate the construction and operation of the new pumped hydro power station. For
the purpose of this assessment, the development site carries the same meaning as the
‘development site’ and ‘subject land’, as defined by the BAM. This is the same as the Project
area in the environmental impact assessment (EIS)

An impact on biodiversity values that is a direct result of vegetation clearance and loss of
habitat for a development. It is predictable, usually occurs at or near to the development site
and can be readily identified during the planning, design, construction, and operational
phases of a development.

An ecological community is a naturally occurring group of native plants, animals and other
organisms living in a unique location. Ecological communities can be listed as threatened
under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) and/or New South Wales Biodiversity Conservation Act 2016 (BC Act).

A measurement of the value of Threatened Ecological Communities (TECs) and threatened
species habitat for species that can be reliably predicted to occur with a Plant Community
Type (PCT). Ecosystem credits measure the loss in biodiversity values at a development site
and the gain in biodiversity values at a biodiversity stewardship site.

Threatened species that can be reliably predicted to occur with a PCT, for which species-
specific biodiversity credits are not required.

An area or areas occupied, or periodically or occasionally occupied, by ecological community,
including any biotic or abiotic component.

Shoalhaven Hydro Expansion Project — Main Works



Biodiversity development assessment report

Indirect impact

Locality

Local population

Matters of National
Environmental
Significance (MNES)

Mitigation
Mitigation measure

NSW (Mitchell)
landscape

Patch

Plant community type

Population

Species credits

Species credit species

Assessment area

Target species

Threatened
Biodiversity Data
Collection

Threatened species

Threatened
ecological community

An impact on biodiversity values that occurs when development related activities affect
threatened species, threatened species habitat, or ecological communities in a manner other
than direct impact.

= Compared to direct impacts, indirect impacts often:
= occur over a wider area than just the site of the development

* have a lower intensity of impact in the extent to which they occur compared to direct
impacts

= occur off site
= have a lower predictability of when the impact occurs
» have unclear boundaries of responsibility.

This is defined as the area within a 10-kilometre (km) radius surrounding the development
site.

The population that occurs in the development site. In cases where multiple populations
occur in the development site and/or a population occupies part of the development site,
impacts on the entirety of each population must be assessed separately.

Matters of National Environmental Significance (MNES) are protected by a provision of Part 3
under the EPBC Act.

Action to reduce the severity of an impact.
Any measure that facilitates the safe movement of wildlife and/or prevents wildlife mortality.

Landscapes with relatively homogeneous geomorphology, soils, and broad vegetation types,
mapped at a scale of 1:250,000.

A patch is defined in the BAM as an area of intact native vegetation that occurs on the subject
land. The patch may extend onto adjoining land beyond the development site of the subject
land, and for woody ecosystems, includes native vegetation separated by <100 metres (m)
from the next area of intact native vegetation. For non-woody vegetation, this gap is reduced
to <30 m.

A NSW PCT identified using the plant community type (PCT) classification system. The PCT
classification was created in 2011 by consolidating two existing community-level
classifications: the NSW Vegetation Classification and Assessment database; and the
Biometric Vegetation Types database used in NSW regulatory programs. The PCT
classification is now maintained in the BioNet Vegetation Classification application. It is a way
to classify vegetation types.

A group of organisms, all of the same species, occupying a particular area.

The class of biodiversity credits created or required for the impact on threatened species that
cannot be reliably predicted to use an area of land based on habitat surrogates. Species that
require species credits are listed in the Threatened Biodiversity Data Collection (BDC).

Threatened species that are assessed according to section 6.4 of the BAM which may
generate species-specific biodiversity credit requirements.

The assessment area includes a 50-metre buffer surrounding the development site that may
be subject to indirect impacts. This area represents the limits of where disturbance may occur
during construction to allow for flexibility for the final siting of project infrastructure. Final
siting of the infrastructure (the development site) can move within the assessed assessment
area subject to recommended environmental management measures and provided it does
not exceed the limits defined by the assessment area.

A species that is the focus of a project or intended beneficiary of a conservation action or
connectivity measure.

Part of the BioNet database, accessible from the BioNet website at www.bionet.nsw.gov.au.

A species listed under the BC Act, Fisheries Management Act 1994 (FM Act) or EPBC Act.

A community of different species associated with one another and sharing the same habitat,
that is listed under the BC Act, FM Act and EPBC Act. TECs are listed as endangered or
critically endangered under the BC Act, or may be listed as vulnerable, endangered or
critically endangered under the EPBC Act.
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500-metre landscape | This is an area that includes a 500-metre landscape buffer surrounding the development site

buffer and encompasses the assessment area. The 500-metre landscape buffer is an assessment
area used to identify landscape features surrounding the development site to provide site
context and to inform the likely habitat suitability of the development site

Abbreviations

AOBV Areas of Outstanding Biodiversity Value

BAM Biodiversity Assessment Method

BAM-C BAM Calculator

BC Act Biodiversity Conservation Act 2016 (NSW)

BDAR Biodiversity Development Assessment Report

BOS Biodiversity Offset Strategy

CEEC Critically Endangered Ecological Community

CEMP Construction Environmental Management Plan

DAWE Department of Agriculture, Water and the Environment

DEWHA Department of the Environment, Water, Heritage and the Arts

DoE Department of Environment

DoEE Department of the Environment and Energy

DPE Department of Planning and Environment (NSW)

DPIE Department of Planning, Industry and Environment (NSW)

DPI Department of Primary Industries (NSW)

DSEWPC Department of Sustainability, Environment, Water, Population and Communities

EEC Endangered Ecological Community

EESG Environment, Energy and Science Group (NSW DPE)

EIS Environmental Impact Statement

EP&A Act Environmental Planning and Assessment Act 1979 (NSW)

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)

FM Act Fisheries Management Act 1994 (NSW)

HBT Hollow Bearing Tree

IBRA Interim Biogeographic Regionalisation for Australia

KFH Key Fish Habitat

MNES Matters of National Environmental Significance

REF Review of Environmental Factors

OEH Office of Environment and Heritage (replaced by EESG)

PCT Plant Community Type

SEARs Secretary’'s Environmental Assessment Requirements

SEPP State Environmental Planning Policy

SIS Species Impact Statement

sp. Species (singular)

spp. Species (plural)

SSD State Significant Development

subsp. Subspecies

TBDC Threatened Biodiversity Data Collection (BioNet)

TECs Threatened Ecological Communities

VIS Vegetation Information System (BioNet Vegetation Classification)
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Executive Summary

Origin is seeking approval under Part 5 Division 5.2 of the NSW Environmental Planning and Assessment Act
1979 (EP&A Act) for the construction and operation of the Shoalhaven Hydro Expansion Project (the project).
The project has been declared State Significant Infrastructure (SSI) under State Environmental Planning
Policy (State and Regional Development) 2011. The project will involve construction and operation a new
pumped hydro power station on and under the land between the Fitzroy Falls Reservoir and Lake Yarrunga
(the project). The project would draw on Origin's existing water allocations to pump water up from Lake
Yarrunga consuming energy when it is in less demand. Energy would then be generated through the return of
water from Fitzroy Falls Reservoir to Lake Yarrunga when demand for energy increases.

The NSW Biodiversity Offsets Scheme applies to SSI projects unless the Secretary of the Department of
Planning and Environment (DPE) and the Chief Executive of Environment, Energy and Science Group (EESG)
determine that the project is not likely to have a significant impact. This document is the Biodiversity
Development Assessment Report (BDAR) for the project as required under the Biodiversity Assessment
Method (BAM). This BDAR documents the methods and results of the biodiversity assessment undertaken for
the project in line with the relevant State and Commonwealth environmental and threatened species
legislation and policy. This BDAR addresses Stage 1 and Stage 2 of the BAM (DPIE, 2020).

The project is located in the NSW Southern Highlands, approximately 150km south-east of Sydney. The
project would be predominantly located within the Shoalhaven Local Government Area with access and water
for the scheme drawn from and returned to the existing Fitzroy Falls canal and reservoir located within the
Wingecarribee Local Government Area. The project’s surface works would be largely limited to land owned by
WaterNSW associated with the existing Kangaroo Valley and Bendeela Power Stations and water transfer
operations. WaterNSW land includes land either side of the existing surface penstock and surge tank at the
top of the plateau and land between Jacks Corner Road and Bendeela pondage. Access to the Fitzroy Falls
Canal control structure, surface penstock, surge tank and vertical shaft on the plateau during construction
would be required via upgrade of existing access tracks through Morton National Park. The surface penstock
from the upper intake structure (i.e. the existing Fitzroy Falls intake structure) to the surge tank will run
parallel to the existing KV surface penstock for a distance of 2000 metres.

Landscape

The project occupies a landscape that was previously disturbed and modified for construction of the original
Shoalhaven hydro scheme in the early 1970s. The site is located within the Sydney Basin Bioregion and
traverses three IBRA subregions; Ettrema, Illawarra and Moss Vale. The upper sections of the scheme are
located on a steep plateau (c. 600 m asl) partially adjoining Morton National Park, while the lower sections of
the scheme are in Kangaroo Valley around 100 m asl. The northern end of the Shoalhaven hydro expansion
project on the plateau is accessed through and surrounded by Morton National Park. The existing ‘Promised
Land Trail' enters Morton National Park from near the end of the Fitzroy Canal and was the original access
developed for the existing scheme.

Areas of geological significance have been identified within landscape buffer, however none will be directly
impacted by the project. No areas of land that the Minister for Energy and Environment has declared as an
area of outstanding biodiversity value in accordance with Section 3.1 of the Biodiversity Conservation Act
2016 (BC Act) will be affected. There is approximately 911 ha of native vegetation (woody and non-woody
vegetation) within a 500 m landscape buffer (total area of 1,046 ha) surrounding the assessment area,
equating to a percent native vegetation cover in the landscape of 87%.

Assessment Methods

Extensive ecological surveys have been undertaken for this BDAR between 2019 and 2022 in accordance
with the BAM including:

» Preliminary site visits and mapping
* |dentification and detailed mapping of plant community types (PCTs) involving:

- Stratification of PCTs in survey units (vegetation zones)
- Plot based floristic vegetation survey and vegetation integrity assessment

= Threatened species habitat assessment
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» Targeted threatened species surveys, including:

- Parallel transects undertaken across suitable habitats within the assessment area for threatened flora
species within prescribed survey periods (seasons)

- Targeted fauna survey methods were employed including live trapping, baited remote sensor camera
traps, call broadcasting, ultrasonic call recording (bats), spotlighting, timed area searches, nest tree
survey and stagwatching.

Native vegetation and habitats

Seven Plant Community Types (PCTs) were identified within the disturbance area each in varied condition:

» PCT 1254: Sydney Peppermint - White Stringybark moist shrubby forest on elevated ridges, Sydney Basin
Bioregion

= PCT 1156: Silvertop Ash - Red Bloodwood - Sydney Peppermint heathy open forest on moist sandstone
plateau, southern Sydney Basin Bioregion

= PCT 1082: Red Bloodwood - Hard-leaved Scribbly Gum - Silvertop Ash heathy open forest on sandstone
plateau of the lower Shoalhaven Valley, Sydney Basin Bioregion

= PCT 1283: Turpentine - Red Bloodwood - Sydney Peppermint shrubby open forest on the foothills,
southern Sydney Basin Bioregion and northern Southeast Corner Bioregion

= PCT 1245: Illawarra Escarpment Blue Gum Wet Forest

» PCT 1083: Red Bloodwood - scribbly gum heathy woodland on sandstone plateau of the Sydney Basin
Bioregion

= PCT 1108: River Peppermint - Rough-barked Apple - River Oak herb/grass riparian forest of coastal
lowlands, southern Sydney Basin Bioregion and Southeast Corner Bioregion.

PCT 1245 corresponds with a threatened ecological community listed as Endangered under the BC Act
referred to ‘Southern Highland Shale Woodland of the Sydney Basin Bioregion' which is also listed as
Critically Endangered under the Commonwealth Environment Protection and Biodiversity Conservation Act
1999. (EPBC Act) referred to as ‘Southern Highlands Shale Forest and Woodland of the Sydney Basin
Bioregion'.

Threatened species

Two threatened plant species, Rhodamnia rubescens (Scrub Turpentine) and Hibbertia puberula, were
identified from targeted surveys and one additional threatened flora species was assumed to be present,
Genoplesium baueri (Bauer's Midge Orchid).

Fauna surveys identified the following threatened species:

» Birds: Gang-gang Cockatoo (Callocephalon fimbriatum), and Glossy Black-cockatoo (Calyptorhynchus
lathami)

» Non-flying mammals: Greater Glider (Petauroides volans) and Eastern Pygmy Possum (Cercartetus nanus)

* Flying mammals: Large-eared Pied Bat (Chalinolobus dwyeri) and Southern Myotis (Myotis macropus).

Other species credit fauna assumed to occur and included in the impact assessment include:

» Giant Burrowing Frog (Heleioporus australiacus), and Littlejohn's Tree Frog (Litoria littlejohni).

Biodiversity Impacts

Impact calculations have been split between the three IBRA subregions over which the project is situated
(Moss Vale, Illawarra and Ettrema) for the purpose of determining separate offsetting requirements in the
Biodiversity Assessment Method BAM-C (BAM-C).

The project infrastructure has been intentionally placed adjacent to the original scheme and access will be
along previously cleared tracks, within minimal clearing of regrowth required to upgrade. Additionally,
previously cleared land (with current regrowth) will be used for spoil stockpile, and a significant portion of the
project will be placed underground and involve tunnelling. As such, the project will result in minimal clearing
of native vegetation of up to 29.5 ha, of which 25% is regrowth vegetation previously disturbed. This is
required to allow the construction of, and ongoing operational maintenance of the asset for the life of the
project.
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* The development site layout has been frequently adjusted since the preliminary design stages in 2018 to
account for biodiversity values identified during the survey program. Importantly, the impacts to Southern
Highlands Shale Forest and Woodland of the Sydney Basin Bioregion CEEC have been significantly
reduced at the intersection of Promised Lands fire trail and Nowra/Moss Vale Rd (in the north of the
development site). The original design for major clearing and lane-widening at this location (for truck
access and laydowns) has been refined to only 0.23 hectares (ha) of vegetation impacts (along road
edges).

» The project will remove areas of seven PCTs as described in Table ES-1.

Table ES-1. Vegetation integrity impacts according to PCTs, and number of ecosystem credits required

Moss Vale subregion

MV-1 1254 | 0.23 Sydney Peppermint - White Yes 69.7 2 8
Stringybark moist shrubby
forest on elevated ridges,
Sydney Basin Bioregion

MV-2 1156  1.31 Silvertop Ash - Red Bloodwood | No 68.3 1.5 34

MV-3 2.20 - Sydney Peppermint heathy 561 15 46
open forest on moist sandstone

MV-4 1.06 plateau, southern Sydney Basin 40 1.5 16
Bioregion

MV-5 1082  2.26 Red Bloodwood - Hard-leaved No 65.2 1.5 55

Scribbly Gum - Silvertop Ash

MV-6 4.29 57.9 1.5 93
heathy open forest on
sandstone plateau of the lower
Shoalhaven Valley, Sydney
Basin Bioregion
Illawarra subregion
ILL-1 1156 0.57 Silvertop Ash - Red Bloodwood | No 68.3 1.5 15
ILL-2 032 - Sydney Peppermint heathy 561 | 15 7
open forest on moist sandstone
ILL-3 0.09 plateau, southern Sydney Basin 40 15
Bioregion
ILL-4 1082 | 0.004 Red Bloodwood - Hard-leaved No 57.9 1.5 1
Scribbly Gum - Silvertop Ash
heathy open forest on
sandstone plateau of the lower
Shoalhaven Valley, Sydney
Basin Bioregion
ILL-5 1283  0.34 Turpentine - Red Bloodwood - No 45.7 1.5 6
_ Sydney Peppermint shrubby
ILL-6 0.08 open forest on the foothills, 40 15 L
ILL-7 0.03 southern Sydney Basin 60.5 15 1
Bioregion and northern
Southeast Corner Bioregion
ILL-8 1245  1.41 Illawarra Escarpment Blue Gum 46.3 1.5 24
Wet Forest
Ettrema subregion
ETT-1 1283  2.19 Turpentine - Red Bloodwood - No 45.7 1.5 38
~ Sydney Peppermint shrubby
ETT-2 0.02 open forest on the foothills, 40 15 1
southern Sydney Basin
Bioregion and northern
Southeast Corner Bioregion
ETT-3 1083 | 2.98 Red Bloodwood - scribbly gum | No 75.2 15 84
ETT-4 3.59 heathy woodland on sandstone 46.7 15 63
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ETT-5 2.82 plateau of the Sydney Basin 38.2 1.5 40
Bioregion

ETT-6 1108  1.14 River Peppermint - Rough- No 743 1.75 37

ETT-7 2.54 barked Apple - River Oak 222 175 25

herb/grass riparian forest of
coastal lowlands, southern

Sydney Basin Bioregion and
Southeast Corner Bioregion

Total credits 596

The project will involve the loss of habitat within the disturbance area for the following species credit species:

Rhodamnia rubescens- 2 individuals

Hibbertia puberula — 0.55 ha accounting for a 30 m buffer around the identified individuals
Genoplesium baueri — 9.39 ha (based on associated PCTs)

Gang-gang Cockatoo — 1.01 ha of breeding habitat based on potential nest trees (over the Moss Vale and
Illawarra subregions)

Giant Burrowing Frog — 25.79 ha (over the Moss Vale and Ettrema subregions)

Littlejohn’s Tree Frog — 12.1 ha (over the Moss Vale and Ettrema subregions)

Eastern Pygmy-possum — 25.79 ha (over three subregions)

Greater Glider — 12.33 ha (confined to the Moss Vale and Illawarra subregions)

Southern Myotis — 9.69 ha (based on impacts to stream habitat)

Large-eared Pied Bat — 0.87 ha (over the Moss Vale and Ettrema subregions).

The assessment area contains four main waterbodies, Kangaroo River and Bendeela Pondage in the valley
and Fitzroy Canal and Trimbles Creek on the plateau. The NSW Department of Primary Industries Key Fish
Habitat mapping indicates that Fitzroy Canal, Bendeela Pondage and Kangaroo River are categorized as Key
Fish Habitat — of the southern rivers. Kings Creek (which occurs to the west of the valley portions of the
assessment area) is also mapped as KFH (under the NSW Fisheries Management Act 1994). All such habitats
are already affected by the existing hydro scheme and the proposed action (which expands on the existing
infrastructure) will require a range of mitigation measures to prevent further impacts or habitat degradation.

Fitzroy Falls Spiny Crayfish (Critically endangered FM Act) has been historically recorded above and below
the Fitzroy Falls Reservoir. The species is restricted to 12km of waterway of Wildes Meadow Creek NSW. An
aquatic survey targeted at identifying the Fitzroy Falls Spiny Crayfish within the Fitzroy Falls Reservoir was
undertaken for this assessment. The purpose of the survey was to assess the aquatic habitat, flora, fauna and
water quality at selected monitoring locations around Fitzroy Falls Reservoir and confirm the presence or
absence of Fitzroy Falls Spiny Crayfish at these sites. No Fitzroy Falls Spiny Crayfish specimens were caught
during the survey program. This is consistent with findings presented in the desktop review and therefore it is
reasonable to suggest that the Fitzroy Falls Crayfish is unlikely to inhabit the Fitzroy Falls Reservoir. Given
this and considering that impacts of the project on water quality, flow and water level would be avoided at
Fitzroy Falls Reservoir, it is unlikely that the Fitzroy Falls Spiny Crayfish would be impacted by the project.

The project has potential to result in indirect and prescribed biodiversity impacts, namely potential
transportation of weeds, potential impacts to water quality from receiving waterways and potential increase
in vehicle strikes on resident fauna. Measures to minimise and mitigate these potential impacts have been
presented in this BDAR.

Due to the creation of new edges through remnant vegetation, there is also expected to be indirect impacts
which may impact on Morton National Park. While direct impacts are easily quantified and controlled by
managing the extent of clearing within the disturbance area, the indirect impacts are subject to the efficacy of
implemented environmental controls. As such, direct impacts are defined during project design, whereas
indirect impacts are mitigated through effective environmental management during construction and
associated with an adaptive management strategy.
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Mitigation and implementation

The impacts described are addressed in a mitigation strategy to be formalised into a Construction
Environmental Management Plan (CEMP) and applied during the construction and operational phases.
Mitigation measures form the basis and framework for development of project specific Biodiversity
Management Plan (BMP).

Offset obligation and strategy

A credit requirement has been generated by the BAM-C for the three subregions assessed and includes 596
ecosystem credits and 2,664 species credits. A strategy to meet the offset obligation will be developed post-
approval and consider a range of options, including direct payment into the Biodiversity Conservation Trust
Fund and seeking like-for like credits from the offset market.
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Important note about your report

In preparing this report Jacobs has relied upon and presumed accurate any information, or confirmation of
the absence thereof, provided by Origin Energy and/or from other sources. Except as otherwise stated in the
report, Jacobs has not attempted to verify the accuracy or completeness of any such information. If the
information is subsequently determined to be false, inaccurate or incomplete then it is possible that our
observations and conclusions as expressed in this report may change. Jacobs derived the data in this report
from information sourced from Origin Energy and/or available in the public domain at the time or times
outlined in this report. The passage of time, manifestation of latent conditions or impacts of future events
may require further examination of the project and subsequent data analysis, and re-evaluation of the data,
findings, observations and conclusions expressed in this report. Jacobs has prepared this report in
accordance with the usual care and thoroughness of the consulting profession, for the sole purpose described
above and by reference to applicable standards, guidelines, procedures and practices at the date of issue of
this report. For the reasons outlined above, however, no other warranty or guarantee, whether expressed or
implied, is made as to the data, observations and findings expressed in this report, to the extent permitted by
law.

This report should be read in full, and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, Origin Energy, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and Origin Energy. Jacobs accepts
no liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any
third party.
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1.1 Project overview

Origin Energy Eraring Pty Ltd (Origin), proposes to develop the Shoalhaven Hydro Expansion Project, to
construct and operate a new pumped hydro power station on and under the land between the Fitzroy Falls
Reservoir and Lake Yarrunga (the project). the project draw on Origin's existing water allocations to pump
water up from Lake Yarrunga consuming energy when it is in less demand. Energy would then be generated
through the return of water from Fitzroy Falls Reservoir to Lake Yarrunga when demand for energy increases.

The project would involve almost doubling the electricity generation capacity of the existing scheme,
providing an approximate additional 235 megawatts (MW). The operation of the scheme would respond to
the needs of the National Energy Market (NEM) and involving up to one pumping and generation cycle per
day. Each generation cycle is anticipated to involve up to eight hours of generation and 16 hours of pumping,
each of which could be divided into shorter durations to best satisfy the needs of the NEM.

The project is located in the New South Wales (NSW) Southern Highlands, approximately 150 kilometres
(km) southeast of Sydney. The indicative project layout consists of the construction and operation of:

= Upper scheme components (Upper Scheme) including:

- Connection to the upper intake control structure at the southern end of the Fitzroy Canal

- Asurface penstock (water transfer pipeline and associated infrastructure) from the existing Fitzroy
Canal control structure to the vicinity of the existing scheme surge tank

- A new surge tank adjacent to the existing scheme surge tank

- Afurther section of surface penstock, adjacent to the existing scheme, from the new surge tank to the
high pressure shaft

» Underground works (Underground Works) including:

- Vertical shaft and headrace tunnel connecting to the southern end of Upper Scheme surface penstock
to an underground power station

- Anunderground power station cavern housing a transformer, reversible motor generator and pump
turbine capable of supplying a nominal 235 MW of hydroelectric power

- Associated access tunnel and multipurpose (egress, ventilation and services) tunnel with an entrance
in the vicinity of the existing Kangaroo Valley Power Station

- Atailrace tunnel, including an underground surge chamber located just downstream of the
underground power station, terminating west of the existing Bendeela Power Station on Lake Yarrunga

» Lower scheme surface components (Lower Scheme) including:

- Lower intake /outlet structure west of the Bendeela Power Station connected to the tailrace tunnel

- Spoil emplacement facility east of Bendeela Pondage

- High voltage network connection to existing Kangaroo Valley substation

- Operational surface infrastructure including administration building, water treatment infrastructure
and ventilation building.

The project would also require ancillary works which may include the carrying out of works to upgrade or
construct access roads, spoil disposal sites, utilities infrastructure, construction compounds and construction
power and water supply.

Importantly, the project essentially duplicates the existing scheme and as such, does not propose any new
water storages or connections between waterbodies that have not already been utilised for the existing
scheme. In addition, no transmission line augmentations are required to receive or distribute electricity from
the existing Kangaroo Valley Power Station substation.

Plant equipment and construction material will generally be containerised and transported with standard
semi-trailers or flatbed trucks. Heavy vehicles and trucks (OSOM) making these deliveries to the site are
assumed to travel from Port Kembla via Wilton and would access the site from the north. Lighter (non-OSOM)
vehicles, including 28-seater buses and 20 tonne (t) dump trucks, would access the site via the township of
Kangaroo Valley. The route for lighter vehicles would be via the Hampden Bridge at Kangaroo Valley, which
has a weight limit of 42.5 t. A full project description is provided in Chapter 3 of the Environmental Impact
Statement (EIS).
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1.2

Purpose of this technical report

The NSW Biodiversity Offsets Scheme applies to SSI projects unless the Secretary of the Department of
Planning and Environment (DPE) and the Chief Executive of Environment, Energy and Science Group (EESG)
determine that the project is not likely to have a significant impact. This document is the Biodiversity
Development Assessment Report (BDAR) for the project as required under the Biodiversity Assessment
Method (BAM). This BDAR documents the methods and results of the biodiversity assessment undertaken for
the project in line with the relevant State and Commonwealth environmental and threatened species
legislation and policy. This BDAR addresses Stage 1 and Stage 2 of the BAM (DPIE, 2020).

This BDAR has been prepared in accordance with the SEARs issued for the project on 12 July 2021 by the
Planning Secretary of the DPE.

The SEARs relevant to this technical report are presented in Table 1-1.
Table 1-1 SEARS - Biodiversity

Biodiversity — including:

1.3

An assessment of the biodiversity values and
the likely biodiversity impacts of the project
(including consideration of the Morton
National Park 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
BAM; and

an assessment of the impacts of the project on

aquatic ecology, key fish habitat and
threatened aquatic species, and measures to
rehabilitate or offset (if required) aquatic
biodiversity values

if an offset is required, details of the measures
proposed to address the offset obligation

Personnel

This document is the Biodiversity Development Assessment Report
(BDAR) and has been prepared for the purpose of documenting the
biodiversity values and impacts of the Shoalhaven Hydro Expansion
Project in accordance with the NSW Biodiversity Conservation Act
2016 and the Biodiversity Assessment Method (Department of
Planning, Industry and Environment (DPIE), 2020. Identification of
the biodiversity values is provided in Section 4, 5 and 6.

An assessment of the biodiversity impacts of the project are
detailed in Chapter 7 and 9. This BDAR includes consideration of
impacts on Morton National Park.

A discussion and outline of proposed avoidance and minimisation
measures is detailed in Section 8

A detailed assessment of impacts according to the Biodiversity
Assessment Method (BAM) is provided in Section 9, which includes
an assessment of direct, indirect, and prescribed impacts.
Identification of the biodiversity credit requirements of the project
is detailed in Section 12.

Identification of the biodiversity values in relation to aquatic
ecology, key fish habitat and threatened aquatic species is provided
in

Section 6.5.

Details on the proposed Biodiversity Offset Strategy (BOS) for the
project are detailed in Section 12.3.

This BDAR was undertaken and prepared by appropriately qualified and experienced ecologists (Table 1-2).

Table 1-2 Project personnel, role and qualifications

Matt Consterdine

Chris Thomson

Jon Carr

Lead Reporting lead,

Vegetation Integrity surveys,
targeted flora searches, fauna

surveys, BAM-C, GIS

fauna surveys, reporting

searches, reporting

Shoalhaven Hydro Expansion Project — Main Works

Senior Ecologist — Technical

Principal Ecologist — Technical
review and finalising BDAR,

Senior Ecologist — Vegetation
Integrity surveys, targeted flora | «

= Certificate Ill Conservation and Land Management
= Bachelor of Environmental Science and Management

= Accredited under section 6.10 of the BC Act as a BAM
Assessor (No. BAAS20027)

= Graduate Certificate in Natural Resources

= Bachelor of Applied Science (Environmental Mgt)

= Accredited under section 6.10 of the BC Act as a BAM
Assessor (No. BAAS18058)

= Bachelor of Environmental Science and Management

Accredited under Section 6.10 of the BC Act as a BAM
Assessor (No. BAAS18009)
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Emma Ecologist — Targeted floraand | = Bachelor of Wildlife Conservation

Weatherstone fauna surveys, reporting

Kirsty Raines Ecologist — Targeted floraand | = Master of Environmental Science and Management
fauna surveys * Bachelor of Zoology

= Accredited under section 6.10 of the BC Act as a BAM
Assessor (No. BAAS22013)

Julia Bayada Graduate Ecologist — Reporting | = Bachelor of Environmental Science and Management
Tim Maher Ecologist — Targeted flora = Master of Research (Plant Ecology)

surveys = Bachelor of Advanced Science (Biology)
Evelyn Craigie Principal Ecologist — Targeted = Master of Environmental Management

flora surveys = Bachelor of Science (Zoology)

= Accredited under section 6.10 of the BC Act as a BAM
Assessor (No. BAAS180088)

1.4 Agency consultation

The EESG within DPE was consulted throughout the development of this BDAR. Discussion included the
methods of assessing direct, indirect and prescribed impacts of the project to be consistent with the BAM.
Consultation consisted of:

A phone call with BCD Senior Conservation Planning Officer (Monday 8" November 202 1), discussed:

» Update on project re-commencing

» Current findings and threatened species recorded

» Threatened flora survey design Including likely limitations to parallel transects (some vegetation too
dense to pass through, steep terrain avoided for safety concerns)

= Offer for BCD staff to inspect areas if parallel transects are questioned

= Large list of candidate species taken from three subregions BAMC trial runs

= Potential contacts for threatened species experts.

Email correspondence with DPE threatened species officers during 2021 and 2022 included.

» Email from Senior Threatened Species Officer (10" November 202 1) Subject: Seasonal flowering
observations of Calochilus pulchellus

* Email from Senior Team Leader (2" December 202 1) Subject: List of threatened flora species contacts

* Email from Senior Regional Biodiversity Conservation Officer (4" February 2022) Subject: Seasonal
conditions for Cryptostylis hunteriana and comments on species distribution

* Email from Senior Regional Biodiversity Conservation Officer (7" February 2022) Subject: Prasophyllum
fuscum species distribution

* Email from Senior Threatened Species Officer (215t March 2022). Subject: Seasonal flowering
observations of Genoplesium baueri and Pterostylis ventricose.

Pre-referral meeting with Department of Agriculture, Water and the Environment — Environment Approvals
Division (19/05/2022) with Origin representatives.
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This chapter provides a description of the project including activities associated with construction and
operation of each component of the project, based on the current available design information. Flexibility has
been provided in the description of the project to allow for refinement during detailed design and in response
to submissions received on this BDAR and/or if opportunities arise to minimise environmental impacts
further. The final design may therefore vary from the concept design described in this section.

2.1 Project location and summary

Origin owns and operate the Kangaroo Valley pumped hydro scheme which includes the Kangaroo Valley
Power Station, Bendeela Pondage and Bendeela Power Station. The Power Stations are constructed in series,
capturing energy from a multi-stage head drop between the Fitzroy Canal control works and Lake Yarrunga.
The Bendeela pondage allows some capacity for the power stations to operate independently. The proposed
new Shoalhaven Pumped Hydro Energy Storage (PHES) Scheme will be constructed adjacent to the Kangaroo
Valley pumped hydro scheme.

The project is located in the NSW Southern Highlands and Kangaroo Valley, approximately 150km south-
east of Sydney. The project would be predominantly located within the Shoalhaven Local Government Area
with access and water for the scheme drawn from and returned to the existing Fitzroy Falls canal and
reservoir located within the Wingecarribee Local Government Area.

The project’s surface works would be largely limited to land owned by WaterNSW associated with the existing
Kangaroo Valley and Bendeela Power Stations and water transfer operations (Refer to Figure 1-1). WaterNSW
land includes land either side of the existing surface pipeline and surge tank at the top of the plateau and
land between Jacks Corner Road and Bendeela pondage.

Access to the Fitzroy Falls Canal control structure, surface pipeline, surge tank and vertical shaft on the
plateau during construction would be required via upgrade of existing access tracks through Morton National
Park. The surface pipeline from the upper intake structure (i.e. the existing Fitzroy Falls intake structure) to
the surge tank will run parallel to the existing KV surface penstock for a distance of 2000 metres.

Below ground works for the high-pressure headrace tunnel would be required beneath a 100-metre-wide
strip of Morton National Park located below the escarpment. These works would also be required beneath
private freehold land located between the surge tank and Jacks Corner Road.

The major features of the area surrounding the project include:

The existing scheme

Morton National Park

Shoalhaven Special Area

Bendeela Recreation Area
Forested escarpment and cliff lines
Rural landholdings.
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Biodiversity development assessment report

2.2 Key terms and definitions

The following areas are discussed throughout the report which aligns with terminology of the BAM and are
defined as:

The Project: Refers to the concept design for the Shoalhaven Hydro Expansion Project.

Development site: The development site encompasses the extent of physical disturbance likely to be
required to accommodate the construction and operation of the new pumped hydro power scheme (refer
to Figure 1-1). For the purpose of this assessment, the development site carries the same meaning as the
‘development site’ and ‘subject land’, as defined by the BAM. This is the same as the Project area in the
EIS.

Assessment area: The assessment area includes a 50-metre buffer surrounding the development site that
may be subject to indirect impacts (refer to Figure 1-1). This area represents the limits of where
disturbance may occur during construction to allow for flexibility for the final siting of project
infrastructure. Final siting of the infrastructure (the development site) can move within the assessed
assessment area subject to recommended environmental management measures and provided it does
not exceed the limits defined by the assessment area.

Locality: This is defined as the area of land within a 10-km radius surrounding the development site (refer
to Figure 1-1).

Bioregion: The development site is located within the Sydney Basin IBRA bioregion (Department of
Climate Change, Energy, the Environment and Water, 2020a), and traverses three IBRA sub-regions;
Ettrema, Illawarra and Moss Vale (Department of Climate Change, Energy, the Environment and Water,
2020Db). The largest portion of the development site lies within the Ettrema IBRA sub-region.

500-metre landscape buffer: This is an area that includes a 500-metre landscape buffer surrounding the
development site and encompasses the Assessment area. The 500-metre buffer has been applied as the
majority of the project is linear. The 500-metre landscape buffer is an assessment area used to identify
landscape features surrounding the development site to provide site context and to inform the likely
habitat suitability of the development site (refer to Figure 1-1).

2.3 Construction methodology

A brief overview of the key features of the construction methodology for the Scheme systems is outlined
below.

Surface pipeline: A surface penstock pipeline will be constructed traversing approximately 2000m from
the existing purpose-built pipeline cap on the upper intake control structure on the Fitzroy Falls Canal to a
new surge tank and progress a distance of approximately 515m to an elbow at a newly constructed
headrace shaft.

From the intake structure to the surge tank, the penstock route runs adjacent to the existing operational
surface penstock servicing the Kangaroo Valley Power Station. The new pipeline will be constructed
adjacent to this pipeline along an existing easement corridor that was created for a future expansion of
the scheme. The easement was substantially excavated with the original construction to the same level as
the existing adjacent pipeline. The route traverses a valley with two main inclines, the steepest being
approximately 36 per cent (%) slope. The surface penstock will be constructed using a cable crane along
the alignment predominantly in the regions where alignment terrain is steep.

Construction of the surface penstock will include erosion control structures for:

Preventing erosion and controlling water flow from water drainage from the penstock to the natural water
course adjacent to the penstock low point

Preventing erosion of access ways and penstock civil infrastructure from water flows on steep inclines
Temporary construction areas: All infrastructure for temporary works associated with the construction of
the Scheme will be limited to locations identified as disturbance areas detailed within the BDAR. Notable
temporary works include:

Underground works drainage infrastructure such as pumps, pipes, treatment plant and settling pond
Power and water supply

Construction ventilation systems

Conveyor systems

Temporary access roads and earthworks

Concrete batching plants

Construction laydown areas

Offices and cribbing facilities.
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» Construction access on the plateau: The transport of materials to the southern end, including headrace
liner and surge tank can be either along the alignment or the Promised Lands Trail. The Promised Lands
Trail leading up to the Fitzroy canal control works is within WaterNSW land, but transitions to the Morton
National Park soon after. The use of the Promised land trail will be conditional on not causing any material
impact or clearing of vegetation along the track. Construction methods will be deployed to minimise
disturbance within the Morton National Park and within constraints of the environmental approvals.

» The surface penstock, including the surge tank construction, requires the transport and positioning of
large infrastructure components. As compared to the original penstock construction, accessibility is
constrained by the vegetation growth along the promised land trail within the Morton National Park.
Therefore, it is proposed to reinstate the original Promised Land track which will require clearing of
regrowth from track edges and the base of cuttings.

= Earthworks and spoil on the plateau area: The construction methodology is predicated on generating as
little spoil material on the plateau as possible and there will be no spoil disposal site established on the
plateau. Rather a portion of the spoil will be beneficially utilised to level portions of the construction area
between the Promised Lands Trail and the pipeline easement and for upgrading of the access tracks. An
excess spoil will be transported to a spoil site located adjacent to the Bendeela Pondage.

Shoalhaven Hydro Expansion Project — Main Works 8
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3.1 Commonwealth government

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the primary
Commonwealth legislation relating to the environment. Under Part 3 of the EPBC Act, approval from the
Australian Minister for the Environment and Energy is required for a controlled action being an action that:

= Has, will have, or is likely to have a significant impact on a matter of national environmental significance

» |s undertaken on Commonwealth land and has, will have, or is likely to have a significant impact on the
environment

» |s undertaken outside Commonwealth land and has, will have or is likely to have a significant impact on
the environment of Commonwealth land

* |s undertaken by the Commonwealth and has, will have or is likely to have a significant impact on the
environment.

A significant impact under the EPBC Act is an impact which is important, notable, or of consequence, having
regard to its context or intensity. Whether or not an action is likely to have a significant impact depends upon
the sensitivity, value, and quality of the environment, which is impacted, and upon the intensity, duration,
magnitude and geographic extent of the impacts. Matters of national environmental significance (MNES)
include:

» World heritage properties

» National heritage places

=  Wetlands of international importance (often called 'Ramsar' wetlands after the international treaty under
which such wetlands are listed)

Nationally threatened species and ecological communities

Migratory species

Commonwealth marine areas.

The Great Barrier Reef Marine Park

Nuclear actions (including uranium mining)

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

It is generally the responsibility of the proponent of a proposed action to determine whether the Project, or
action, has the potential to impact upon a MNES and constitute the need for a referral to the Commonwealth
for determination. An action that is referred for consideration by the Australian Minister for the Environment
and Energy cannot be undertaken until the outcome of the referral process is completed - either through the
decision of the Minister that the action is not a controlled action or that the assessment and approval process
has been completed.

An EPBC Act referral (2022/ 09293) was made to the Department of Agriculture, Water and the Environment
(DAWE) on 29 June 2022 to assess whether the project would be considered to be a controlled action. On 28
September 2022, the department determined the project to be a ‘controlled’ action on the basis of potential

impacts to the following MNES:

» Listed threatened species (section 18 & section 18A).
3.2 NSW state government

3.2.1 Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (EP&A Act) establishes the planning and approvals
process in NSW. The EP&A Act provides for the making of Environmental Planning Instruments (EPIs)
including Local Environmental Plans (LEPs) and State Environmental Planning Policies (SEPPs), which set out
requirements for particular localities and/or particular types of development. The applicable EPIs and the
Regulations made under the EP&A Act determine the relevant planning approval pathway and the associated
environmental assessment requirements for proposed development activities.
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3.2.2 Critical State significant infrastructure

Clause 16 of the State Environmental Planning Policy (State and Regional Development) 2011 (SRD SEPP)
provides that:

Development specified in Schedule 5:
a) may be carried out without development consent under Part 4 of the Act, and

b) s declared to be State significant infrastructure for the purposes of the Act if it is not otherwise so
declared, and

¢) isdeclared to be critical State significant infrastructure for the purposes of the Act.

Schedule 5 of the SRD SEPP lists:
(1) Development for the purposes of the Shoalhaven Hydro Expansion Project.

(2) The Shoalhaven Hydro Expansion Project includes the following:
a. exploratory geotechnical works for the design of the project,
b. A new underground pumped hydro station,
c. tunnels and underground and overground water pipelines,
d. surgetanks and intake and outlet structures,

e. the decommissioning of the underground pumped hydro power station and rehabilitation of
the site.

(3) Development that is ancillary to other development in this clause (including the upgrading or
construction of access roads, utilities infrastructure, construction accommodation, construction
compounds).

(4) The development is to be carried out on land in Kangaroo Valley, Barrengarry and Fitzroy Falls.

(5) Inthis clause, development does not include the carrying out of surveys, sampling, environmental
investigations, archaeological excavations or other tests or investigations for the assessment of the
project.

Accordingly, the project is Critical SSI which requires approval under Division 5.2 of the EP&A Act and the
NSW Minister for Planning is the determining authority.

In accordance with Part 7.9 of the BC Act, an application for approval under Division 5.2 of the EP&A Act to
carry out State Significant Infrastructure (SSI) must be accompanied by a BDAR unless the Planning Agency
Head and the Environment Agency Head determine that the project is not likely to have any significant
impact on biodiversity values. The SEARs issued for the project have determined the need for a BDAR in
accordance with Section 5.16 of the EP&A Act.

The Biodiversity Offsets Scheme (BOS) applies to SSI projects unless the Secretary of DPE and the Chief
Executive of the EESG determine that the project is not likely to have a significant impact. This document is
the BDAR for the project as required under the Biodiversity Assessment Method (BAM). This BDAR
documents the results of the biodiversity assessment undertaken for the project in line with the relevant
State and Commonwealth environmental and threatened species legislation and policy. This BDAR has been
prepared by the accredited assessors identified in Table 1.1, who are accredited under Section 6.10 of the BC
Act to apply the Biodiversity Assessment Method (BAM) in connection with the BDAR pursuant to Part 6 of
the BC Act.

The BDAR has been prepared in compliance with the BAM (DPIE 2020a) and is structured around two
primary stages:

. Stage 1 - Biodiversity assessment

=  Stage 2 - Impact assessment (biodiversity values, direct, indirect and prescribed impacts).
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Biodiversity Assessment Method Calculator (BAM-C) parent case for this project is 00033614. Given the
three separate sub-regions traversed by the project, three child cases have been created in the BAM-C, this
includes:

= 00033614/BAAS20027/22/00034904 for the Ettrema subregion,
= 00033614/BAAS20027/22/00035326 for the Moss Vale sub-region
= 00033614/BAAS20027/22/00035327 for the Illawarra sub-region.

This BDAR also addresses potential impacts to biodiversity listed under the Fisheries Management Act 1994
(FM Act) and Matters of National Environmental Significance (MNES) identified in the EPBC Act).

3.23 Biodiversity Conservation Act 2016

Part 7 of the Biodiversity Conservation Act 2016 (BC Act) requires that an application for State significant
infrastructure approval under Division 5.2 of the EP&A Act be accompanied by a "biodiversity development
assessment report unless " the Secretary of the Department of Planning and the Chief Executive of the Office
of Environment and Heritage” determine that the Project is not likely to have any significant impact on
biodiversity values".

3.2.4 National Parks and Wildlife Act 1974

The objects of the National Parks and Wildlife Act 1974 Act (NPW Act) are as follows:
(a) the conservation of nature, including, but not limited to, the conservation of:
(i) habitat, ecosystems and ecosystem processes, and
(ii) biological diversity at the community, species and genetic levels, and
(i) landforms of significance, including geological features and processes, and
(iv) landscapes and natural features of significance including wilderness and wild rivers,

(b) the conservation of objects, places or features (including biological diversity) of cultural value within
the landscape, including, but not limited to:

(i) places, objects and features of significance to Aboriginal people, and
(ii) places of social value to the people of New South Wales, and
(i) places of historic, architectural or scientific significance,

(c) fostering public appreciation, understanding and enjoyment of nature and cultural heritage and their
conservation,

(d) providing for the management of land reserved under this Act in accordance with the management
principles applicable for each type of reservation.

The Morton National Park is reserved under the NPW Act and the use of existing unsealed roads within the
reserved lands is required to access the Project. No works or activities are proposed within the Morton
National Park other than upgrade of existing tracks developed in 1974.

Part 12 of the NPW Act allows for the granting of leases, licences, easements and rights of way for activities
within reserved lands. Origin has agreed formal access arrangements for the use of existing access track
through the Morton National Park with National Parks and Wildlife services and no additional approvals are
understood to be necessary.
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The Project occupies a landscape that was previously disturbed and modified for construction of the original
Shoalhaven hydro scheme. Photo 4.1 (left) shows an aerial image taken after construction in 1974. The
image on the right taken in 2016 shows regeneration which has occurred along edges of tracks and the
disturbance corridor for the pipeline. However, a review of aerial imagery indicates considerable regeneration,
and the locality is known to retain biodiversity values including a number of threatened species and
ecological communities listed under the State of New South Wales and Commonwealth legislation. The
landscape features and site context relevant to the project are discussed in this section and shown on Figure
4-1.

~itzroy Canal & Kangi

Photo 4-1. Aerial imagery from 1974 (left) following the original project construction, and right showing
recent image taken in 2016
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41 IBRA bioregions and subregions

The development site is located within the Sydney Basin Interim Biogeographic Regionalisation for Australia
(IBRA) Bioregion (Department of Climate Change, Energy, the Environment and Water, 2020a). The Project is
unique from a biodiversity perspective in that it traverses three IBRA subregions; Ettrema, Illawarra and Moss
Vale (Department of Climate Change, Energy, the Environment and Water, 2020b). The characteristic
landforms and soils of these subregions include:

* Moss Vale subregion: occupies the plateau, where the characteristic landform of this subregion includes
shale and basalt with rolling hills and shallow valleys. Soils typically consist of structured red and red-
brown clay loams and loamy alluvium with high fertility (NPWS, 2003). The northern end of the project
including the existing Fitzroy canal occurs in the Moss vale subregion

» |llawarra subregion: Occupies the slopes and cliff faces below the existing surge tank. Characteristic
landforms of this subregion include vegetated cliff faces on coastal escarpment with waterfalls and steep
streams and contain boulder debris slopes with sandy clay matrix and low hills and alluvial valleys on
coastal ramp. Soils typically consist of structured red and red-brown loams and clay loams with some
areas of mellow texture contrast soils (NPWS, 2003)

» Ettrema subregion occurs at the southern end of the project and encompasses land occupied by the
Bendeela pondage, Kangaroo Valley and Kangaroo River. Characteristic landforms of this subregion
include low stepped hills on plateau with deeply incised streams off plateau edge below waterfalls on the
escarpment. Soils typically consist of alternating sandstone, shale create bare rock benches and soil
benches with shallow, often saturated sand and structured red brown clay loams on basalt (NPWS, 2003).

4.2 BioNet NSW Landscapes (Mitchell landscapes)

The Project crosses three NSW landscapes (NPWS, 2002) and are described as follows from north to south:

» Fitzroy Falls Plateau: The primary features of this landscape include plateau and slightly undulating hills
on horizontal Triassic quartz sandstone and conglomerate, general elevation 700-780 m, local relief 40
m, well-drained gradational yellow earth and uniform sands with some texture-contrast profiles on shale
layers or colluvial clay (DECC, 2001)

» Fitzroy Falls Escarpment: The primary features of this landscape include high cliffs with waterfalls at the
margin of the Fitzroy Falls Plateau landscape, on upper Permian and lower Triassic coal measures of shale,
sandstone, tuff and quartz sandstone, general elevation 400-700 m, local relief 150 m, well-drained
gradational yellow earth, and uniform sands on the plateau edge, considerable rock outcrop and rubbly
debris slope at the base of the cliffs with a coarse sand matrix (DECC, 2001)

» Kangaroo Valley: The primary features of this landscape include an enclosed, narrow, western facing
valley surrounded by sandstone escarpment features comparable to the Bulli coastal escarpment, the
valley is incised into Permian pebbly siltstone and sandstone, valley floor elevation 80-100 m above sea
level, local relief 180 m, and soils on the slopes are loamy sand matrix in a sandstone rubble beneath cliff
lines then yellow texture-contrast profiles grading to deep loam on the valley floors (DECC, 2001).

4.3 Morton National Park

The Morton National Park is located of the eastern escarpment of the Southern Tablelands approximately
150 km southwest of Sydney. The park stretches from Bundanoon in the north to southeast of Braidwood and
covers a diverse and rugged landscape. The northern end of Shoalhaven expansion project on the plateau is
accessed through and surrounded by Morton National Park. The Promised Land Trail enters Morton National
Park from near the end of the Fitzroy Canal.

The park consists mostly of a flat plateau dissected by steep gorges. Because of the varied geology and
landform, altitude range and climatic location, the park contains a large range of vegetation types and native
animal species. The vegetation includes a number of forest and woodland associations, extensive areas of
heathland/sedgeland and several types of rainforests. The park provides important habitats for a large
number of threatened plant and animal species including several endemic plants.

4.4 Rivers, streams, and estuaries
The Project is within the Shoalhaven River catchment (Kangaroo River sub-catchment). The assessment area

contains the second order stream of Trimbles Creek in the north (on the plateau) that is fed by six mapped
smaller ephemeral first order streams draining from the project. Trimbles Creek becomes a larger third order
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as it flows to the east and joins Millers Creek, a fourth order stream that drains south to Barrengarry Creek
(fifth order stream) and meets Kangaroo River (sixth order stream). In the south (in Kangaroo Valley), the
third order stream Kings Creek flows south from the upper valley until it meets Kangaroo River (sixth order
stream).

Trimbles Creek is mapped as Key Fish Habitat approximately 1.3 km downstream (to the east) of
development site. Key Fish Habitat is also mapped in adjacent to or within the development site along Kings
Creek (third order stream), Kangaroo River and Bendeela Pondage. First order streams on the western side of
the development site in the north also indirectly flow into Yarrunga Creek (forth order stream) mapped as
Key Fish Habitat.

The southern extent of the Project is located at the foot of a valley in an area that was filled associated with
the construction of the anchor block for the existing scheme surface pipeline. This valley is mapped as
containing a first order creek up stream of Trimbles Creek which is mapped as Key Fish Habitat approximately
1.3 km downstream of the Assessment area.

Additionally, the Project is located within the catchment of Kings Creek which is also mapped as Key Fish
Habitat. The Project is over 100 metres from the creek and no direct or indirect impacts to Kings Creek are
likely.

Lake Yarrunga is also mapped as Key Fish Habitat, located to the south of the Project. No clearing or impact
to key fish habitat is likely due to the nature of the works proposed and control measures to be employed.

4.5 Wetlands

There are no naturally occurring wetlands in the Assessment area. Bendeela Pondage and Kangaroo River
(Lake Yarrunga) are adjacent to the project.

4.6 Connectivity of habitat

Vegetation connectivity in the assessment area is very high, particularly from the plateau in a west and
southwest direction and associated the expansive Morton National Park that is connected to the south to
other national parks and state conservation areas including Bugong National Park and Colymea State
Conservation Area. From the Fitzroy Falls canal to the east there are extensive cleared lands associated with
rural land, however connectivity remains high and continues to Budderoo National Park around 12 km to the
east.

In the plateau portions of the assessment area there are no major barriers that break apart vegetation (apart
from the existing hydro scheme pipeline, dams and tracks as well as the 40m wide Nowra/Moss Vale Road
alignment). The vegetation in the plateau is largely contiguous and much of this is preserved within Morton
National Park.

In contrast the Kangaroo Valley portions of the assessment area in the south and more fragmented and
associated with clearing for the power station areas, dams, public roads and paddocks (private rural
properties). However, based on aerial imagery and regional vegetation mapping, the valley areas still
contains contiguous forest patches which are within close proximity to vegetation of the development site,
particularly on the south side of the Kangaroo River.

4.7 Areas of geological significance and soil hazard features

Areas of geological significance generally include karst, caves, crevices and cliffs. Cliffs are a common feature
of the Morton National Park landscape and within the assessment area occur predominately in a broad rim
encircling below the southern end of the existing pipeline and surge tank (between the plateau and the
existing power station (see Photo 4.2). This cliff landscape will not be directly or indirectly impacted by the
project. In steep locations between the Promised Land track and the existing pipeline there are examples of
exposed rocky habitats that contain many crevices and shallow overhangs (see Photo 4.3). The proposed
project will not directly impact cliffs, caves or crevices.
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Photo 4-2 Photograph showing steep cliff Photo 4-3 Example of shallow crevices and
landscape below the plateau encircling the overhangs located on the plateau between the
southern end of the existing pipeline and surge existing pipeline and the Promised Land trail
tank

Soil hazard features such as dryland salinity, acidification, structural breakdown, sodicity and contamination
were not noted during the field surveys. There were no apparent plant growth problems noted due to soil
health. Soils at the site were generally sandy-loam, and drainage was good in all assessed areas. The acid
sulfate soil risk has not been mapped for the assessment area. Based on surrounding topography, it is
assumed to be low risk.

4.8 Areas of outstanding biodiversity value

Areas of declared critical habitat that were listed under the now repealed Threatened Species Conservation
Act 1995 have become declared areas of outstanding biodiversity value (AOBVs) in NSW with the
commencement of the BC Act. AOBVs are special areas with irreplaceable biodiversity values that are
important to the whole of NSW, Australia or globally. These are areas declared by the Minister for the
Environment.

The assessment area does not contain any areas of outstanding biodiversity value listed on the register of
declared areas of outstanding biodiversity value.
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4.9 Native vegetation extent

To determine the extent of native vegetation the project has been assessed as a linear project, given the
majority of the works are associated with a pipeline, and therefore a 500 m landscape buffer was applied.

To assess percent current extent of native vegetation, a landscape buffer of 500 metre was placed around the
development site boundary. The 500-metre landscape buffer is approximately 1,046.97 hectares (ha) in size
and contains approximately 911.26 has of native vegetation (refer Figure 4-2). This area was calculated
using a combination of available resources including:

= Vegetation mapping prepared for this BDAR
= NSW State Vegetation Type Map (SVTM)
» High-definition aerial imagery taken of the site on 26 November 2020.

As much of the 500-metre landscape buffer was not verified during surveys, regional vegetation mapping
and aerial imagery were the primary resources for mapping the extent of native vegetation. This results in a
percent native vegetation cover in the landscape of approximately 87 %. Therefore, native vegetation cover
in the landscape is in the >70 % cover class. These calculations are an approximation only and there are
unsealed dirt roads and disturbed areas that exist throughout the 500m buffer that are included in the
mapping as they have some level of native vegetation cover and could be assigned to a plant community
type (PCT). The purpose of the percentage vegetation cover calculation is to create a figure of native
vegetation cover that is used in the BAM-C to predict threatened species likely to occur or use habitat on a
site. Minor adjustments to polygon boundaries will not affect the <70 % cover class present within the
landscape buffer.
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4.10 Bushfire 2019/20

A large bushfire affected parts of the Kangaroo Valley and Morton National Park to the west of the project in
January 2020. The assessment area was not directly impacted by the fire. The severity of this fire is shown in
the image below, which displays the spatial dataset ‘Fire Extent and Severity Mapping’ (FESM, Department of
Planning, Industry and Environment, 2020) that identifies four burn area classes. This mapping is based on
aerial and satellite imagine analysis and shows the assessment area (pink polygons) with some areas mapped
as ' low burnt understorey with unburnt canopy'. The assessment area was ground-truthed during the
targeted flora and fauna surveys between October 2021 to May 2022 and confirm that the assessment area
was not affected by the fire, and the broad-scale mapping showing patches of low burnt areas is incorrect.

Unburnt
Men-FESM burnt area
0 Low - burnt understory with unburnt canopy
Medium -partial canopy scorch
"0 High- full canopy scorch/partial consumption
M Extreme - full cancpy consumpticn
Mo data

The NSW government developed the ‘Guideline for applying the Biodiversity Assessment Method at severely
burnt sites’ (Department of Planning, Industry and Environment, 2020c) following the 2019-2020 bushfires.
The aim of the Guideline is to provide assessors with a reasonable, evidence-based and transparent process
for identifying severely burnt native vegetation and provides a range of approaches for applying the BAM on
land impacted by severe or catastrophic bushfire, i.e. bushfire of high to extreme intensity resulting in
significant modification of vegetation structure and composition such that the original vegetation type and
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condition is no longer identifiable. The Guideline states that the ‘Fire Extent and Severity Mapping' can be
used to assess a site. Based on this mapping the study area does not meet the definition of severely burnt and
in fact based on ground-truthing, the assessment area was unburnt, so the Guideline (Department of
Planning, Industry and Environment, 2020c) largely does not apply to this assessment.
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5.1 Background research and data sources

A database search and literature review were completed as part of the desktop assessment of the assessment
area prior to the commencement of field surveys. The review focused on database searches, relevant
ecological reports pertaining to the survey area and relevant Geographic Information System (GIS) layers.
The review was used to prepare a list of PCTs and potential Threatened Ecological Communities (TECs), to
inform survey effort required for both native vegetation and threatened species assessment.

The following databases and information sources were consulted:

= NSW BioNet Vegetation Classification database — last reviewed February and July 2022
= DoAWE Protected Matters Search Tool —searched 19 May 2022
» Bureau of Meteorology's Atlas of Groundwater Dependent Ecosystems (GDE) — searched April 2022.

Regional vegetation mapping, geology and soil mapping projects were reviewed including:

= South coast SCIVI VIS map 2230

= Biometric vegetation types of the Shoalhaven, Eurobodalla and Bega Valley local government areas.
Version 2.1 VIS_ID 3900

NSW State Vegetation Type Map (SVTM)

Mitchell Landscapes Version V3.1 (NPWS 2002)

NSW Soil and Land Information System (SALIS) espade

Australian Soil Classification (ASC) Soil Type map of NSW (State Government of NSW and Office of
Environment and Heritage (OEH), 2012).

Preliminary and provisional determinations to list species and ecological communities as threatened under
the BC Act were viewed on the EESG NSW Threatened Species Scientific Committee website. At the time of
writing, there are no preliminary or provisional listings of relevance to the project (Public exhibition list last
updated 14 June 2022).

5.2 Assessing native vegetation cover

The extent of native vegetation cover in the development site was ground-truthed and mapped using up to
date aerial imagery. Polygons were digitised using ArcGIS 10.8 at a scale of between 1:1,000 and 1:5,000.
The vegetation extent within the development site has been mapped as accurately as possible although
some boundary errors may still exist.

An assessment of percent of current extent of native vegetation, within the landscape buffer of 500 metres
around the boundary of the development site was made in accordance with Section 3.2 of the BAM. For
details see Section 4.9 and Figure 4-2.

5.2.1 Definition of native vegetation

Under the BAM, native vegetation has the same meaning as in Section 1.6 of the BC Act which states that
native vegetation and clearing native vegetation have the same meanings as in Part 5A of the Local Land
Services Act 2013. Section 60B of the Local Land Services Act 2013 defines the meaning of native vegetation
as any of the following types of plants native to NSW:

a) Trees (including any sapling or shrub or any scrub)
b) Understorey plants
¢) Groundcover (being any type of herbaceous vegetation)

d) Plants occurring in a wetland.
A plant is native to NSW if it was established in NSW before European settlement.

A large proportion of the assessment area has been historically cleared for the existing hydro scheme or for
grazing land along the Kangaroo Valley foothills in the 1900s. Whilst significant regrowth of vegetation has
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occurred in many areas, there are some areas remaining which are weedy or lack structural components of a
plant community. Ongoing vegetation maintenance as part of the hydro scheme and power station
infrastructure management has also modified some vegetation patches to the point where only one or two
native species may be remaining. As such, these areas have been assigned to the most likely PCT, as the
original PCT can be determined with reasonable confidence based on adjacent PCTs and position in the
landscape.

5.3 Plant community type identification

5.3.1 Stratification of native vegetation into survey units

The extent of potential PCTs within the assessment area was firstly reviewed using regional vegetation
mapping spatial layers in Shoalhaven Biometric VIS 3900 v2.1 (OEH, 2013) and SCIVI VIS_ID 2230 (Tozer et
al, 2010). Prior to the fieldwork commencing, survey sites (plots/midlines) were randomly located within
each area of mapped vegetation to provide a representative assessment of the vegetation. Plots were also
positioned to provide a wide spatial coverage of the assessment area.

The field survey was able to provide good spatial coverage and survey effort for each PCT present on the site,
meeting the requirements of the BAM. The vegetation within the development site has been assigned to a
PCT as listed in the BioNet Vegetation Classification database based on the observed species composition,
vegetation structure, landscape position, and underlying geology and soils. In most cases the vegetation on
site does not perfectly align with any PCT listed in the BioNet Vegetation Classification database so the
vegetation has been allocated to the PCT with which it most closely aligns. There is approximately 29.5 has of
native vegetation within the development site. As a result of historical vegetation clearing for the existing
hydro scheme, as well as grazing land in the valley, this vegetation is comprised of approximately 22.2 ha of
regrowth and 7.3 has of potentially remnant native vegetation. Regrowth and remnant forms of native
vegetation were surveyed. Plot locations were also chosen to avoid ecotones, tracks (their edges) and/or
disturbed areas distinguishably different to the target vegetation zones.

Once the identification of PCTs had been finalised, each PCT was then divided into vegetation zones; each
comprising an area of native vegetation in the development site that is the same PCT and has a similar broad
condition state. As the Project traverses three distinct bio subregions, the vegetation zones were further
divided to each sub-region for the purposes of developing a separate child case for each sub-region in the
BAM-C (refer Section 4.1 for more information).

The PCTs identified within the development site are described in detail in Section 5.4 of this BDAR. Each
vegetation zone was assigned to either high, moderate, or low condition. Cleared tracks and highly disturbed
areas with no native vegetation or very few native plants were mapped as cleared and disturbed.

Each PCT was assigned to the relevant corresponding Threatened Ecological Community (TEC) where
applicable.

The field surveys were designed to assess the environmental variation within the development site. The
condition of PCTs was assessed in accordance with Chapter 5 of the BAM and vegetation zones assigned by
comparing the dominant species, the general description of location, soil type and other attributes as
described in the VIS classification database.

5.3.2 Plot-based floristic vegetation survey and vegetation integrity
assessment

A plot-based full floristic survey and vegetation integrity (VI) assessment was undertaken in accordance with
the BAM using a series of 20 x 20 metre plots (or 400 metres square (m2) equivalent area), each nested
inside a 20 x 50 metre plot (or equivalent 1,000 m2 area). In some situations, along narrow PCT patches
(such as edge of access track), 10 x 40 metre floristic plots were used. The location of each plot/mid-Lline
completed during the survey is illustrated in Figure 5-1. Plots/mid-lines were established to provide a
representative assessment of the vegetation integrity of the vegetation zone, accounting for the level of
variation in the broad condition state of the vegetation zone. The emphasis was on identifying broad
condition states within each PCT and no attempt was made at fine scale mapping in areas of variable
vegetation density.
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A summary of the survey effort completed in each vegetation zone is provided in Table 5-1. The minimum
survey requirements for vegetation zones were achieved, with most exceeded so that the variation within
each PCT could be adequately sampled. During the biodiversity assessments modifications were made to the
development site to avoid remnant forest or National Park boundaries, and as such a small number of VI
Plots used in this assessment are outside the development site boundary (usually by less than 30m). The VI
data of these plots has been used in the assessment as they are within the same vegetation zones and
landscape location. Thirty-five VI assessment plots were surveyed in total throughout the assessment area
(see Table 5-1),

No VI plots were sampled beneath overhead transmission lines or in cleared power station infrastructure
areas as these areas contained no native vegetation (mown exotic grass was dominant). Regular mowing and
weed spraying occur under power lines and surrounding power station infrastructure (to remove vegetation
and fire risk). As a result of decades of management, native vegetation has been replaced by exotic grasses
and bare ground in these areas (see Photo 5.1 to Photo 5.4). No PCTs have been mapped in these open
areas. Where planted or regrowth eucalypts occur amongst exotic grass, the relevant PCT has been allocated
to the tree patch.

Photo 5.1 Mown exotic grass beneath transmission lines and Photo 5.2 Mown exotic grass surrounding Power stations does
around switch yards does not form any derived version of a PCT.  not form any derived version of a PCT.

i - ST & # o 3 ORI e R A Y
Photo 5.3 Mown exotic grass surrounding power station dam Photo 5.4 Mown / slashed exotic grass beneath transmission
does not form any derived version of a PCT. lines does not form any derived version of a PCT
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Table 5-1 Vegetation zone area, condition class and number of BAM plots sampled

Moss Vale sub-region

MV-1 Sydney Peppermint - White Stringybark 1254 | 1254_High 0.23
moist shrubby forest on elevated ridges,
Sydney Basin Bioregion
MV-2 Silvertop Ash - Red Bloodwood - Sydney | 1156 | 1156_High 1.31
MV-3 Peppermint heathy open forest on moist 1156_Moderate_old 220
sandstone plateau, southern Sydney
SO . regrowth
Basin Bioregion
MV-4 1156_Moderate_shrub 1.06
regrowth
MV-5 Red Bloodwood - Hard-leaved Scribbly 1082 | 1082_High 2.26
MV-6 Gum - Silvertop Ash heathy open forest 1082_Moderate_old 429
on sandstone plateau of the lower rearowth
Shoalhaven Valley, Sydney Basin 9
Bioregion
IWlawarra sub-region
ILL-1 Silvertop Ash - Red Bloodwood - Sydney | 1156 | 1156_High 0.57
ILL-2 Peppermint heathy open forest on moist 1156_Moderate_old 0.32
sandstone plateau, southern Sydney
SO . regrowth
Basin Bioregion
ILL-3 1156_Moderate_shrub 0.09
regrowth
ILL-4 Red Bloodwood - Hard-leaved Scribbly 1082 | 1082_Moderate_old 0.004
Gum - Silvertop Ash heathy open forest regrowth
on sandstone plateau of the lower
Shoalhaven Valley, Sydney Basin
Bioregion
ILL-5 Turpentine - Red Bloodwood - Sydney 1283 | 1283_Moderate_old 0.34
Peppermint shrubby open forest on the regrowth
_ foothills, southern Sydney Basin
ILL-6 Bioregion and northern Southeast 1283_Moderate_young 0.08
. . regrowth
Corner Bioregion
ILL-7 1283_Moderate_she-oak 0.03
regrowth
ILL-8 Illawarra Escarpment Blue Gum wet 1245 | 1245_Moderate 1.41
forest
Ettrema sub-region
ETT-1 Turpentine - Red Bloodwood - Sydney 1283 | 1283_Moderate_old 2.19
Peppermint shrubby open forest on the regrowth
- foothills, southern Sydney Basin
ETT-2 Bioregion and northern Southeast 1283_Moderate_young 0.02
- . regrowth
Corner Bioregion
ETT-3 Red Bloodwood - scribbly gum heathy 1083 | 1083_High 2.98
ETT-4 woodland on sandstone plateau of the 1083_Moderate_old 359
Sydney Basin Bioregion
regrowth
ETT-5 1083_Moderate_shrub 2.82
regrowth
ETT-6 River Peppermint - Rough-barked Apple | 1108 @ 1108_Moderate_old 1.14
- River Oak herb/grass riparian forest of regrowth
ETT-7 cqasta! lowlands, southern Sydney Basin 1108_Low derived 554
Bioregion and Southeast Corner
. . regrowth
Bioregion
5.4 Plant Community Types

This BDAR describes PCTs in terms of their floristic composition, geological substrate, and relevant regional
vegetation classification. The PCTs identified within the assessment area and the area of each PCT to be
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directly impacted by the project are identified in Table 5-2 and their distribution is illustrated in Figure 5-1.
The PCTs within the direct impact area are the focus of calculating offset requirements.

Descriptions of the vegetation that occurs in the assessment area are provided in the following sections
matched to the most likely PCT as described in the BioNet Vegetation Classification database. In some cases,
the vegetation on site does not perfectly align with a PCT listed in the BioNet Vegetation Classification
database, particularly in historically cleared / regrowth vegetation areas. In these scenarios, the vegetation
has been allocated to the PCT with which it most closely aligns floristically, or to the nearest occurring intact
vegetation patch.

Table 5-2 PCTs identified within the assessment area and direct impact area

1254 Sydney Peppermint - Wet Sclerophyll Southern Southern Highlands Shale 0.23 ha
White Stringybark moist Forests (Shrubby Escarpment Wet | Woodlands in the Sydney
shrubby forest on elevated | sub-formation) Sclerophyll Basin Bioregion (BC Act)
ridges, Sydney Basin Forests Southern Highlands Shale
Bioregion Forest and Woodland in the
Sydney Basin (EPBC Act)
1156 Silvertop Ash - Red Dry Sclerophyll Sydney Coastal Not a TEC 5.55 ha
Bloodwood - Sydney Forests (Shrubby Dry Sclerophyll
Peppermint heathy open sub-formation) Forests
forest on moist sandstone
plateau, southern Sydney
Basin Bioregion
1082 Red Bloodwood - Hard- Dry Sclerophyll Southeast Dry Nota TEC 6.55 ha
leaved Scribbly Gum - Forests (Shrubby Sclerophyll
Silvertop Ash heathy open | sub-formation) Forests
forest on sandstone
plateau of the lower
Shoalhaven Valley,
Sydney Basin Bioregion
1283 Turpentine - Red Wet Sclerophyll Southern Not a TEC 2.65 ha
Bloodwood - Sydney Forests (Grassy Lowland Wet
Peppermint shrubby open | sub-formation) Sclerophyll
forest on the foothills, Forests
southern Sydney Basin
Bioregion and northern
Southeast Corner
Bioregion
1245 Illawarra Escarpment Blue | Wet Sclerophyll North Coast Wet | Nota TEC 1.41 ha
Gum wet forest Forests (Shrubby Sclerophyll
sub-formation) Forests
1083 Red Bloodwood - scribbly Dry Sclerophyll Sydney Coastal Not a TEC 9.39 ha
gum heathy woodland on Forests (Shrubby Dry Sclerophyll
sandstone plateau of the sub-formation) Forests
Sydney Basin Bioregion
1108 River Peppermint - Forested Eastern Riverine | Nota TEC (see chapter 5.7) | 3.68 ha
Rough-barked Apple - Wetlands Forests

River Oak herb/grass
riparian forest of coastal
lowlands, southern Sydney
Basin Bioregion and
Southeast Corner
Bioregion
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Sydney Peppermint - White Stringybark moist shrubby forest on elevated ridges, Sydney Basin Bioregion
(1254)

Vegetation formation: Wet Sclerophyll Forests (Shrubby sub-formation)
Vegetation class: Southern Escarpment Wet Sclerophyll Forests

Threatened Ecological Community: Southern Highlands shale woodlands in the Sydney Basin Bioregion (BC
Act) and Southern Highlands Shale Forest and Woodland of the Sydney Basin Bioregion (EPBC Act)

Vegetation zones (condition) and plots:
= MV-1 (High) (Plot 2.14, Plot 2.11).

Sydney Peppermint - White Stringybark moist shrubby forest on elevated ridges, Sydney Basin Bioregion is
described in the BioNet Vegetation Classification database as a tall open forest with an open shrub layer and
moist herbaceous groundcover and occurs on shale and the shale/basalt boundary at altitudes between 450
and 900m in the Blue Mountains and Southern Highlands (see Photo 5.5).

In the assessment area, this vegetation matches the descriptions of the Shale-Basalt Sheltered Forest (WSF
p168) as described by Tozer et al (2010). PCT 1254 occupies loamy shale soils derived from Ashfield Shale
in the Wianamatta Group.

PCT 1254 occurs along the start and entry of Promised Land Trail and along Nowra/Moss Vale Road in the
north of the assessment area. Surrounding the assessment area, its patch size is estimated to be 22 hectares,
mostly within Morton National Park.

This vegetation is most likely to be representative of PCT 1254 for the following reasons:

» This canopy is dense characterised by Eucalyptus piperita, Eucalyptus globoidea and Eucalyptus
cypellocarpa

» The mid-storey layer is generally open characterised by Clematis aristata, Eustrephus latifolius,
Leucopogon lanceolatus and Notelaea venosa

* The ground cover is mostly herbaceous dominated by Blechnum cartilagineum; Dianella caerulea,
Dichondra repens, Glycine clandestina, Lomandra longifolia, Microlaena stipoides var. stipoides, Pteridium
esculentum, Hydrocotyle sibthorpioides and Viola hederacea.

» This vegetation community is confined to shale or transitional shale/sandstone derived soils in the north
of the assessment area and gradually transitions with PCT 1156 Silvertop Ash - Red Bloodwood - Sydney
Peppermint heathy open forest on moist sandstone plateau, southern Sydney Basin Bioregion to the
south as sandstone derived soils become more prevalent.

A summary of the vegetation structure and floristics of PCT 1254 is given below in Table 5-3. This list of
species reflects the local variation gathered from two floristic plots undertaken within the assessment area
and also includes incidental observations while moving through the vegetation in the broader assessment
area. Vegetation zone MV-1 is ‘High' condition class as it contains all structural layers and is mostly remnant
Eucalypt Forest, with only small areas of disturbance along the edges of Promised Lands Track. Weeds are
minimal in the ground layer and only present in small patches on fire trail edges.
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Table 5-3 Floristic and structural summary of PCT 1254

Tree canopy (upper
stratum)

Midstorey (mid-
stratum)

Groundcovers (ground
stratum)

High Threat Weeds

Eucalyptus piperita, Eucalyptus sieberi, Eucalyptus globoidea , Eucalyptus cypellocarpa, Syncarpia
glomulifera, Allocasuarina littoralis.

Characterised by shrubs including Acacia obtusifolia, Acacia terminalis, Amperea xiphoclada, Banksia
spinulosa, Elaeocarpus reticulatus, Exocarpos strictus, Hibbertia aspera, Lambertia formosa, Leptospermum
polygalifolium, Leucopogon lanceolatus, Notelaea venosa, Persoonia levis, Persoonia linearis, Persoonia
mollis, Pittosporum multiflorum, Pittosporum undulatum, Pultenaea daphnoides, Xylomelum pyriforme.

Grass and grass like species including Entolasia marginata, Entolasia stricta, Gahnia clarkei, Gahnia
sieberiana, Lepidosperma laterale, Lomandra filiformis subsp. filiformis, Lomandra longifolia, Microlaena
stipoides, Oplismenus imbecillis, Panicum sp., Rytidosperma sp., Schoenus melanostachys.

Forbs including Centella asiatica, Chiloglottis sp., Commelina cyanea, Cryptostylis erecta, Dianella caerulea,
Dichondra repens, Dipodium variegatum, Gonocarpus tetragynus, Gonocarpus teucrioides, Hydrocotyle
laxiflora, Hydrocotyle sibthorpioides, Lagenophora stipitata, Oxalis perennans, Poranthera microphylla,
Senecio sp., and Viola hederacea.

Ferns including Blechnum cartilagineum, Calochlaena dubia, Cyathea australis, Lindsaea microphylla,
Pteridium esculentum, Sticherus lobatus.

Species in the ‘other’ growth forms include Cissus hypoglauca, Clematis aristata, Eustrephus latifolius,
Glycine clandestina, Hibbertia scandens, Marsdenia rostrata, Pandorea pandorana, Parsonsia straminea,
Smilax glyciphylla.

Rubus fruticosus sp. agg (on Promised Land Trail entry)

Photo 5.5 PCT 1254 - Vegetation zone MV-1 (High condition class) near the entrance
to Promised Lands Track from Nowra/Moss Vale Rd.
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Silvertop Ash - Red Bloodwood - Sydney Peppermint heathy open forest on moist sandstone plateau,
southern Sydney Basin Bioregion (1156)

Vegetation formation: Dry Sclerophyll Forests (Shrubby sub-formation)
Vegetation class: Sydney Coastal Dry Sclerophyll Forests
Threatened Ecological Community: Not a TEC

Vegetation zones (condition) and plots:

* MV-2andILL-1 (High) (Plot 2.6, Plot 2.10, Plot MC5)
= MV-3and ILL-2 (Moderate_old_regrowth) (Plot 2.1, Plot 2.7)
* MV-4and ILL-3 (Moderate_shrub_regrowth) (Plot 2.5).

Silvertop Ash - Red Bloodwood - Sydney Peppermint heathy open forest on moist sandstone plateau,
southern Sydney Basin Bioregion is described in the BioNet Vegetation Classification database as low open
forest with a dense sclerophyll shrub layer and open groundcover mainly of sedges occurring on periodically
damp, elevated sandstone plateau between 550 and 1000m on the Budderoo and Morton plateau (refer to
Photo 5.6 and Photo 5.7).

In the assessment area, this vegetation matches the descriptions of the Budderoo-Morton Plateau Forest
(DSF p141) described by Tozer et al (2010) and Coastal Escarpment Moist Shrub/Fern Forest (Vegetation
Group 137) described by Gellie (2005). PCT 1156 occupies sandy loam derived from Hawkesbury Sandstone
and Mittagong formation.

In the development site, PCT 1156 occurs throughout the plateau along the Fitzroy Falls canal on the
Mittagong formation, on sheltered slopes and gully and at the southern portions of Promised Land Trail.
There is broad variation within this community which is influenced by dry sclerophyll plants in Red
Bloodwood - Hard-leaved Scribbly Gum - Silvertop Ash heathy open forest on sandstone plateau of the lower
Shoalhaven Valley, Sydney Basin Bioregion on the elevated slopes and wet sclerophyll plants in Coachwood -
Lilly Pilly warm temperate rainforest in moist sandstone gullies, Sydney Basin Bioregion on the lower slopes
and gully.

This vegetation is most likely to be representative of PCT 1156 for the following reasons:

» The overstorey characteristic of Eucalyptus sieberi; Corymbia gummifera; Eucalyptus piperita

* The shrub stratum has a range of sclerophyll shrubs characteristic of Acacia obtusifolia, Amperea
xiphoclada, Aotus ericoides, Banksia paludosa, Banksia serrata, Bossiaea kiamensis, Leptospermum
trinervium

* The ground cover is dominated by sedges characteristic of Gahnia sieberiana; Gleichenia dicarpa;
Lomandra longifolia.

This vegetation community is confined to sheltered slopes and sandstone seepage zones which grades into
drier elevated slopes to form Red Bloodwood - Hard-leaved Scribbly Gum - Silvertop Ash heathy open forest
on sandstone plateau of the lower Shoalhaven Valley, Sydney Basin Bioregion.

A summary of the vegetation structure and floristics of PCT 1156 is given below in Table 6 5. This list of
species reflects the local variation gathered from five floristic plots undertaken within the assessment area
and also includes incidental observations while moving through the vegetation in the broader assessment
area.

This PCT has been divided into three vegetation zones in order to separate remnant forest areas (high
condition class) from the regrowth forms of vegetation resulting from the original clearing for the existing
hydro scheme pipeline. Vegetation zone MV-3 (Moderate_old_regrowth) contains semi-mature eucalypt
regrowth with a native midstorey and understorey, whereas vegetation zone MV-4
(Moderate_shrub_regrowth) contains only regrowth shrubs and is generally lacking a canopy layer (apart
from sparse juvenile eucalypts). Regrowth vegetation zones often contained very dense shrubs such as
Kunzea ambigua or Leptospermum polygalifolium.
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Table 5-4 Floristic and structural summary of PCT 1156

Tree canopy (upper Eucalyptus sieberi, Eucalyptus piperita, Acacia binervata, Acmena smithii, Allocasuarina littoralis, Banksia
stratum) serrata, Ceratopetalum apetalum, Corymbia gummifera, Syncarpia glomulifera and Tristaniopsis collina
Midstorey (mid- Characterised by shrubs including Acacia mearnsii, Acacia obtusifolia, Acacia terminalis, Aotus ericoides,

stratum) Baneksia ericifolia, Banksia paludosa, Bursaria spinosa, Callicoma serratifolia, Dillwynia spp., Dracophyllum

secundum, Elaeocarpus reticulatus, Epacris pulchella, Hakea laevipes, Hibbertia aspera, Isopogon
anemonifolius, Kunzea ambigua, Kunzea capitata, Lambertia formosa, Leptospermum continentale,
Leptospermum polygalifolium, Leptospermum trinervium, Leucopogon lanceolatus, Melaleuca
hypericifolia, Monotoca scoparia, Notelaea venosa, Olearia spp., Persoonia levis, Persoonia linearis,
Persoonia mollis subsp. ledifolia, Petrophile sessilis, Pittosporum undulatum, Platysace linearifolia,
Podolobium ilicifolium, Pomaderris ligustrina, Pultenaea daphnoides, Tetratheca thymifolia, Xylomelum
pyriforme.

Groundcovers (ground | Grass and grass like species including Austrostipa pubescens, Caustis flexuosa, Cyathochaeta diandra,

stratum) Entolasia marginata, Entolasia stricta, Gahnia clarkei, Gahnia sieberiana, Lepidosperma laterale, Lepyrodia
scariosa, Lomandra filiformis subsp. filiformis, Lomandra longifolia, Lomandra obliqua, Microlaena
stipoides, Oplismenus imbecillis, Panicum effusum, Poa spp., Rytidosperma spp., Schoenus melanostachys.

Forbs including Cryptostylis erecta, Dampiera stricta, Dianella caerulea, Drosera spatulata, Gonocarpus
teucrioides, Lagenophora stipitata, Opercularia hispida, Oxalis perennans, Patersonia glabrata, Poranthera
microphylla, Viola hederacea.

Ferns including Blechnum cartilagineum, Calochlaena dubia, Gleichenia dicarpa, Lindsaea microphylla,
Lycopodium deuterodensum, Pteridium esculentum, Sticherus flabellatus, Sticherus lobatus.

Species in the ‘other’ growth forms include Billardiera scandens, Cissus hypoglauca, Clematis aristata,
Cyathea australis, Eustrephus latifolius, Hardenbergia violacea, Morinda jasminoides, Pandorea pandorana,
Parsonsia straminea, Smilax glyciphylla.

High Threat Weeds Axonopus fissifolius

Photo 5.6 Vegetation zone MV-2 near the proposed plateau Photo .7 Vegetation zone MV-4 adjacent to the existing
vertical shaft entry- PCT 1156 (High) (Plot MC5). pipeline- PCT 1156 (Moderate-shrub-regrowth) (Plot 2.5).

Red Bloodwood - Hard-leaved Scribbly Gum - Silvertop Ash heathy open forest on sandstone plateaux of
the lower Shoalhaven Valley, Sydney Basin Bioregion (PCT 1082)

Vegetation formation: Dry Sclerophyll Forests (Shrubby sub-formation)
Vegetation class: Southeast Dry Sclerophyll Forests
Threatened Ecological Community: Not a TEC

Vegetation zones (condition) and plots:

= MV-5 (High condition class) (Plot 2.3 Plot 2.2)
* MV-6 (moderate_old_regrowth condition class) (Plot 2.4, Plot 2.13, Plot MC6)
» |LL-4 (also moderate_old_regrowth but in Illawarra subregion) (above plots used)
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On site, PCT 1082 exists in varying conditions and species assemblages. Less disturbed areas contain a mix of
canopy species with a moderate to thick mid-storey of Banksia, Hakea and Lambertia. The canopy species
include Red Bloodwood (Corymbia gummifera), Silvertop Ash (Eucalyptus sieberi), Hard-leaved Scribbly Gum
(Eucalyptus sclerophylla), Old-man Banksia (Banksia serrata) and Yertchuk (Eucalyptus consideniana). The
ground layer was often diverse and contained dense leaf litter with occasional sandstone rocks or bare sandy
patches. Some disturbed areas of this PCT were found to have a monoculture of regrowth Silvertop Ash with a
very sparse understorey and groundlayer (Photo 5.8 to Photo 5.10). Some other regrowth areas (particularly
along pipe and track edges) contained dense thickets of Banksia ericifolia or Kunzea ambigua with no canopy
species.

PCT 1082 occurs sandstone plateaux up to 700m elevation in the lower Shoalhaven area. In the assessment
area, this vegetation matches the descriptions of the Shoalhaven Sandstone Forest (DSF p148) as described
by Tozer et al (2010) and has similarities to South Coast Lowland Dry Shrub Forest Vegetation Group 2
described by Gellie (2005). PCT 1082 occupies sandy loam derived from Wandrawandian Formation and
Nowra Sandstone

This vegetation is most likely to be representative of PCT 1082 for the following reasons:

* The overstorey characteristic of Eucalyptus sieberi; Corymbia gummifera, Eucalyptus sclerophylla

* The shrub stratum has a range of sclerophyll shrubs including of Hakea laevipes, Lambertia Formosa,
Leptospermum trinervium, Persoonia levis, Platysace linearifolia

» The ground cover is dominated by native species such as Lomandra obliqua, Caustis flexuosa, Entolasia
stricta and Patersonia sericia

Table 5-5 Floristic and structural summary of PCT 1082

Tree canopy (upper Corymbia gummifera, Eucalyptus sieberi, Eucalyptus sclerophylla, Eucalyptus piperita, Eucalyptus

stratum) consideniana, Eucalyptus agglomerata, Banksia serrata, Allocasuarina litoralis

Midstorey (mid- Banksia spinulosa, Banksia ericifolia, Hakea laevipes, Lambertia Formosa, Leptospermum trinervium,

stratum) Lomatia ilicifolia, Petrophile sessilis, Banksia palludosa, Platysace linearifolia, Pimelea linifolia, Leptomeria
acida,

Groundcovers (ground | Patersonia sericia, Patersonia glabrata, Lomandra multiflora, Lomandra obliqua, Caustis flexuosa,
stratum) Entolasia stricta

High Threat Weeds -

This PCT has been divided into two vegetation zones in order to separate remnant forest areas (high
condition class), (Vegetation zone MV-5) from the regrowth forms of vegetation resulting from the original
clearing for the hydro scheme pipeline. Vegetation zone MV-6 (Moderate_old_regrowth) contains semi-
mature eucalypt regrowth with a native midstorey and understorey. Regrowth vegetation zones often
contained very dense shrubs such as Kunzea ambigua or Leptospermum polygalifolium. Some areas of
Vegetation MV-6 along the pipeline edges contained a monoculture of Eucalyptus sieberi without midstorey
species, and with very sparse ground layer vegetation (See Photo 5.9). The dominance of one species in these
areas may be due to soil modifications during the original pipeline construction.
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Photo 5.8 PCT 1082 - Vegetation zone MV-5 (High Photo 5.9 A patch of PCT 1082 — moderate old
condition class). regrowth (Vegetation zone MV-6 and ILL-4).

Photo 5.10 PCT 1082 — moderate shrub regrowth
(Vegetation zone 7) occurs in areas of the plateau
that have been more recently cleared or disturbed
such as track edges, pipeline corridor edges and
other operational areas.

Turpentine - Red Bloodwood - Sydney Peppermint shrubby open forest on the foothills, southern Sydney
Basin Bioregion and northern Southeast Corner Bioregion (PCT 1283)

Vegetation formation: Wet Sclerophyll Forests (Grassy sub-formation)
Vegetation class: Southern Lowland Wet Sclerophyll forests
Threatened Ecological Community: Not a TEC

Vegetation zones (condition) and plots:

= |LL-5and ETT-1 (Moderate_old_regrowth) (Plot 2.19, Plot 2.16)
= |LL-6 and ETT-2(Moderate_young_regrowth) (Plot 3.9)

= |LL-7(Moderate_sheoak_regrowth) (Plot 3.15).

= VZ17 (High) (Plot 3.10) (This VZ is outside the development site)

Turpentine - Red Bloodwood - Sydney Peppermint shrubby open forest on the foothills, southern Sydney
Basin Bioregion and northern Southeast Corner Bioregion is a tall open forest with a dense shrub understorey
occurring on sheltered slopes with loamy soil.
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On site, PCT 1283 was dominated by advanced regenerating native vegetation at varying age classes with a
mix of tree species including Syncarpia glomulifera, Angophora floribunda, Eucalyptus globoidea, Eucalyptus
eugenioides, and occasional Eucalyptus piperita, Eucalyptus saligna x botryoides and Corymbia gummifera in
the canopy. The shrub layer was often very dense with regrowth dominated by Kunzea ambigua and Hakea
salicifolia and had a high richness of other shrubs (n=19) Leptospermum trinervium, Acacia irrorata,
Callistemon citrinus and Melaleuca linariifolia. This PCT has been divided into four vegetation zones in order
to separate remnant forest areas (high condition class) from the regrowth forms of vegetation resulting from
the original clearing for the hydro scheme (>45 years). The high condition class areas are not within the
development site (after avoidance and boundary refinements) and therefore are labelled VZ 17 (to keep out
of the BAM-C entry). Vegetation ILL-5 (Moderate_old_regrowth) contains semi-mature eucalypt regrowth
with a mostly native midstorey and understorey ,with sometimes high levels of weed invasion. Vegetation
zone ILL-6 (Moderate_young_regrowth) contains a highly disturbed mix of shrubs (native and exotic) and is
generally lacking a canopy layer (apart from sparse juvenile eucalypts). Regrowth vegetation zones often
contained very dense shrubs such as Kunzea ambigua or Leptospermum polygalifolium. One section of this
PCT along the western edge of Bendeela pondage contains a monoculture of previously planted (or seeded)
River Oak (Casuarina Cunninghamiana) growing on old spoil mounds (from the original dam excavation).
This patch is labelled VZ ILL-7 (Moderate_sheoak_regrowth) and has been allocated to this PCT due to the
surrounding dominance of Syncarpia glomulifera subsp. Glomulifera and Eucalyptus eugenioides (see Photo
5.11 to Photo 5.14).

There was a richness of shrubs including Breynia oblongifolia, Pittosporum undulatum, Leucopogon
juniperinus, Persoonia linearis, Allocasuarina littoralis, Bursaria spinosa and Melicytus dentatus. The
groundcover had a high cover of leaf litter with a range of grasses including Microlaena stipoides, Panicum
simile, Paspalidium distans, Eragrostis brownii, Entolasia stricta and Oplismenus aemulus. There were also a
range of herbs, rushes, and Glycine spp. Climbers

This vegetation is considered most likely to be representative of PCT 1283 for the following reasons:

» Dominance of Syncarpia glomulifera with a mix of other diagnostic tree species, including occasional
Eucalyptus piperita, Corymbia gummifera; Angophora floribunda as well as Eucalyptus piperita

* The middle stratum was generally dense and rich with sclerophyllous shrub species including
characteristic species Acacia obtusifolia, Persoonia linearis, Banksia spinulosa, Elaeocarpus reticulatus

» The ground stratum is characterised Dianella caerulea; Entolasia stricta; Pteridium esculentum and a suite
of ground stratum species common to other PCTs on the site

» Semi-sheltered west facing slope with sandy loam soils on lowlands/foothills below the escarpment,
transitioning into alluvial and riparian vegetation further toward Kangaroo River (PCT1108).

Given the past disturbance and high level of tree and shrub regrowth on the site, it was difficult to ascertain a
definitive PCT. Some sections of the broader patch were also dominated by Eucalyptus eugenioides and
Angophora floribunda typical of Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal
lowlands, southern Sydney Basin Bioregion (PCT 838), however lacked any regrowth of Eucalyptus
tereticornis. As the assessment area has characteristic tree species present and occurrence of wet
sclerophyllous and mesic rainforest shrubs and low cover of grasses, the community is best suited within the
Wet Sclerophyll Forests (Grassy sub-formation) Vegetation Formation.

The site also intergrades with a mix of Eucalyptus saligna x botroyoides transitioning into PCT 1245
especially up- slope to the north where the steeper escarpment provides more shelter and mesic conditions.
Regrowth comprised of high densities of natural tree and shrub regeneration with a low abundance of weeds.
High Threat Weeds Lantana camara, Ligutrum sinense, Ageratina adenophora were observed in this PCT with
a low to moderate cover of abundance.

Table 5-6 Floristic and structural summary of PCT 1283

Tree canopy (upper Syncarpia glomulifera, Angophora floribunda, Eucalyptus globoidea, Eucalyptus eugenioides, Eucalyptus
stratum) scias subsp. callimastha, Eucalyptus saligna x botryoides and Corymbia gummifera

Midstorey (mid- Kunzea ambigua, Leptospermum polygalifolium, Pittosporum undulatum, Breynia oblongifolia, Acacia
stratum) obtusifolia, Persoonia linearis, Banksia spinulosa, Elaeocarpus reticulatus, Clerodendrum tomentosum

Groundcovers (ground | Dianella caerulea; Entolasia stricta; Microleana stipoides, Pteridium esculentum, Oplismenus aemulus,
stratum) Stephania japonica

High Threat Weeds Lantana camara, Ligustrum sinense, Ageratina adenophora
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Photo 5.11 PCT 1283 (High condition class), (Plot = Photo 5.12 PCT1283 - Vegetation zone ILL-5
3.10). The development site avoids this vegetation (Moderate-old-regrowth) containing semi-mature
zone (VZ 17). Eucalyptus piperita, Angophora floribunda and
ense native midstorey layer.
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Photo 5.13 PCT1283 - Vegetation zone ILL-6

Photo 5.14 1283 Moderate_She-oak_regrowth
(Moderate-young-regrowth) containing young (Casuarina cunninghamiana) growing on spoil
Eucalyptus species, Kunzea ambigua and mound (surrounded by Syncarpia glomulifera
Leptospermum polygalifolium. (Plot 3.9). subsp. Glomulifera and Eucalyptus eugenioides.

Illawarra Escarpment Blue Gum Wet Forest (PCT 1245)

Vegetation formation: Wet Sclerophyll Forests (Shrubby sub-formation)
Vegetation class: North Coast Wet Sclerophyll Forests

Threatened Ecological Community: Not a TEC

Vegetation zones (condition) and plots:

= |LL-8 (Moderate) (Plot MC1, Plot MC2, Plot MC3).

Illawarra Escarpment Blue Gum Wet Forest is a very tall open forest which can have multiple layers of

rainforest trees, palms and shrubs. Grows on deep chocolate clay soils on escarpment benches, alluvial flats
and protected gullies.

On site, PCT 1245 was dominated by a mix of regrowth tree species including Eucalyptus saligna, Eucalyptus
botryoides and Eucalyptus saligna x botryoides and Syncarpia glomulifera, with occasional Angophora
floribunda and Eucalyptus eugenioides. Parts of the mid-storey was dense with Pittosporum undulatum,
Cassinia longifolia, Kunzea ambigua and Clerodendrum tomentosum, as well as vine thickets of Cissus
hypoglauca. Rhodamnia rubescens was also recorded in small numbers (and two specimens within the

Shoalhaven Hydro Expansion Project — Main Works 36



Biodiversity development assessment report

development site). A small number of large Eucalyptus saligna x botryoides within Kings Creek may be
remnant.

The shrub layer was very variable, dominated by dense regrowth of Kunzea ambigua and Leucopogon
juniperinus as well as Leptospermum trinervium and Senecio linearifolius. The groundcover had a high cover
of leaf litter with a range of grasses, herbs, climbers and ferns. Dominant species included Entolasia
marginata, Microlaena stipoides, Oplismenus aemulus, Morinda jasminoides, and Marsdenia rostrata.

This vegetation is considered most likely to be representative of PCT 1245 for the following reasons:

= Dominance of Eucalyptus saligna x botroyoides, Eucalyptus saligna and Syncarpia glomulifera with a mix
of other tree species.

* The middle stratum was generally dense and rich with sclerophyllous shrub species including
characteristic species Notelaea venosa, Clerodendrum tomentosum.

* The ground stratum lacked many of the characteristic ferns, but many were nearby in better sheltered
slopes to west and south

= Semi-sheltered east facing slope with sandy loam soils.

As the assessment area has characteristic tree species present and occurrence of wet sclerophyllous and
mesic rainforest shrubs and low cover of grasses, the community is best suited within the Wet Sclerophyll
Forests (Shrubby sub-formation) Vegetation Formation. Regrowth comprised of high densities of natural tree
and shrub regeneration with low to moderate levels of weeds. This vegetation zone is labelled moderate
condition class as the entire area has been previously cleared for grazing or power station construction
(1970s) (Figure 5-1).

Table 5-7 Floristic and structural summary of PCT 1245

Tree canopy (upper Eucalyptus saligna, Eucalyptus botryoides and Eucalyptus saligna x botryoides, Syncarpia glomulifera,
stratum) Angophora floribunda, Eucalyptus eugenioides

Midstorey (mid- Pittosporum undulatum, Cassinia longifolia, Kunzea ambigua, Clerodendrum tomentosum, Cissus
stratum) hypoglauca, Cissus antarctica, Acmena smithii, Rhodamnia rubescens

Groundcovers (ground | Entolasia marginata, Microlaena stipoides, Oplismenus aemulus, Morinda jasminoides, Pteridium
stratum) esculentum, Marsdenia rostrata.

High Threat Weeds Lantana camara
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Photo 5.15 PCT 1245 to the west of Kangaroo Valley Power
station containing mature regrowth vegetation, with some tall
Blue Gums (likely remnant) occurring in Kings Creek
(ephemeral drainage line).

Red Bloodwood - scribbly gum heathy woodland on sandstone plateau of the Sydney Basin Bioregion (PCT
1083)

Vegetation formation: Dry Sclerophyll Forests (Shrubby sub-formation)
Vegetation class: Sydney Coastal Dry Sclerophyll Forests
Threatened Ecological Community: Not a TEC

Vegetation zones (condition) and plots:

= ETT-3 (High) (Plot 3.11, Plot 3.13)
= ETT-4 (Moderate_old_regrowth) (Plot 2.17, Plot 3.14, Plot 2.18)
= ETT-5 (Moderate_shrub_regrowth) (Plot 2.15 Plot 3.12).

Within the development site, this PCT is restricted to the valley areas where sandstone geology is present (in
the benches below the escarpment, but above the Kangaroo River alluvial slopes). Whilst this PCT is
structurally and floristically similar to PCT 1082 (mapped in the plateau portion of development site), it was
found to lack the Eucalyptus sieberi, Eucalyptus consideniana, Eucalyptus piperita canopy species which were
frequent in PCT 1082. PCT 1082 on the plateau also contained heath habitats consisting of thick Banksia
ericifolia growing on shallower soils, which was not apparent in the valley areas. Both PCTs are also separated
by an altitude of almost 500m (and in separate IBRA subregions).

According to the BioNet VIS classification, this community is a low open forest with a diverse sclerophyll
shrub layer and an open groundcover of sedges. This community occurs on crests, ridges and exposed slopes
on coastal sandstone plateau. The vegetation in the assessment area is likely to be in the western extent of
the distribution as Kangaroo Valley would be in the intergrade of coastal and highlands landscapes. It is
unlikely the plateau areas of the Moss Vale subregion would be considered coastal plateau, and this is
another reason for the segregation of PCT 1083 and 1082.

Based on historical clearing and disturbance, PCT 1083 has been separated into three vegetation zones for
this assessment. Vegetation zone ETT-3 was allocated ‘High' condition class as it consists of (likely) remnant
forest with all structural components and old-growth Eucalyptus sclerophylla and Corymbia gummifera trees
(some containing hollows). The midstorey and ground layer were floristically diverse and contained no weeds
(apart from track or road edges).
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Areas that have been historically cleared now contain mature regrowth and are nearing the structural
complexity of remnant patches (Eucalypt canopy with midstorey and groundlayer components). These areas
were mapped as Vegetation zone ETT-4 ‘Moderate-old-regrowth’. There was variation in this vegetation zone,
with some areas containing a sparse midstorey and others containing very dense Kunzea ambigua or
Leptospermum polygalifolium regrowth (however both variations contained a semi-mature Eucalypt canopy).

Vegetation zone ETT-5 ‘Moderate-shrub-regrowth’ was mapped in areas with thick regrowth of native shrubs
but without recruitment of Eucalyptus or Corymbia species (likely due to more intense clearing as well as
modified substrates from previous soil borrow pits and stockpiles). Some regrowth areas (particularly along
clearing edges) contained very dense thickets of Kunzea ambigua and Leptospermum polygalifolium which
were out-competing other native species.

Table 5-8 Floristic and structural summary of PCT 1083

Tree canopy (upper Eucalyptus sclerophylla, Corymbia gummifera, Eucalyptus oblonga, Eucalyptus piperita, Banksia serrata,
stratum) Syncarpia glomulifera

Midstorey (mid- Leptospermum trinervium, Lambertia formosa, Banksia spinulosa, Persoonia levis, Persoonia linearis,
stratum) Leptospermum polygalifolium, Kunzea ambigua, Platysace linearifolia, Isopogon anemonifolius, Hakea

laevipes, Acacia terminalis, Xylomelum pyriforme, Bossiaea heterophylla, Monotoca scoparia

Groundcovers (ground | Entolasia stricta, Patersonia sericea, Caustis flexuosa, Lomandra filiformis, Lomandra obliqua
stratum)

High Threat Weeds -

\/ e e : 7 e @ . S
Photo 5.16 PCT 1083 Vegetation zone ETT-3 (High condition Photo 5.17 PCT 1083 Vegetation zone ETT-4 (Moderate old
class) near Bendeela road. regrowth) near Bendeela road, showing regrowth Eucalyptus
sclerophylla.

e 2P

Photo 5.18 PCT 1083 (Plot 3.12) within the assessment area
south of Bendeela pondage showing native shrub regrowth
dominated by Kunzea ambigua, Hakea laevipes, and
Leptospermum polygalifolium. Vegetation zone ETT-5
Moderate-shrub-regrowth.
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River Peppermint - Rough-barked Apple - River Oak herb/grass riparian forest of coastal lowlands,
southern Sydney Basin Bioregion and Southeast Corner Bioregion (PCT 1108)

Vegetation formation: Forested Wetlands

Vegetation class: Eastern Riverine Forests

Threatened Ecological Community: Not a TEC (see Section 5.7)
Vegetation zones (condition) and plots:

»= ETT-6 (Moderate_old_regrowth) (Plot 3.6 Plot 3.4, Plot 1.4)
» ETT-7 (Low_derived_grassland) (Plot MC7 Plot MC 8).

River Peppermint - Rough-barked Apple - River Oak herb/grass riparian forest of coastal lowlands, southern
Sydney Basin Bioregion and Southeast Corner Bioregion is an open eucalypt forest with an open shrub layer
and dense cover of grasses and forbs. Grows on sandy alluvial flats, floodplain margins and in riverine
corridors (refer to Photo 5.19 and Photo 5.20).

PCT 1108 matches the floristic descriptions of South Coast River Flat Forest (FoW p30) as described by Tozer
et al (2010). It occupies the Wandrawandian Formation comprising silty alluvium at 60-80 above sea level
riverine corridor associated with the junction of Kings Creek and Kangaroo River. However, the assessment
area extent is not flat and does not match the landform of a floodplain or river terrace. Instead, the land here
is perched above a very steep, ten-meter-high riverbank, and slopes continuously uphill to the north (and
into sandstone escarpments). There is nowhere for water to accumulate and even during very high rainfall
events in 2021/2022, this land did not flood.

Much of PCT 1108 has been cleared in the past for livestock grazing and lacks an intact tree canopy and
generally depauperate of native plant species. However, diagnostic trees characteristic of this community was
observed either scattered or clumped in small groups and comprised Eucalyptus elata, Angophora
floribunda, Eucalyptus amplifolia subsp. Amplifolia and Casuarina cunninghamiana. Patches of Eucalyptus
elata and Casuarina cunninghamiana occur outside development site - to the east and west of the
assessment area. Patches of semi-mature Angophora floribunda within development site were allocated to
VZ ETT-6 (Moderate-old-regrowth condition class). Past disturbance and recent increase in weeds have also
reduced tree regeneration. Dieback was prevalent in the large stands of Acacia mearnsii (which would have
colonized following the original clearing). The recent decrease in the canopy of Acacia mearnsii has resulted
in proliferation of exotic species such as Ligustrum sinense, Solanum mauritianum and Sida rhombifolia (due
to increase light). Much of the ground cover is still dominated by native grasses Microlaena stipoides and
Oplismenus aemulus, however some patches had very high weed cover (these areas have been included in VZ
ETT-7 ‘low derived grassland’ condition class.

In development site, PCT 1108 occurs at the southern extent of the project near the Bendeela Pumping
Station and up to 700 m upstream of Kings Creek from Kangaroo River.

This vegetation is most likely to be representative of PCT 1108 for the following reasons:

» The overstorey is characteristic of Angophora floribunda, Eucalyptus elata and (mostly as separate
patches)

» The shrub stratum is characteristic of Acacia mearnsii, Breynia oblongifolia and Melicytus dentatus

» The ground cover is dominated by grasses and forbs characteristic of Dichondra repens, Entolasia
marginata; Hydrocotyle laxiflora, Microlaena stipoides var. stipoides; Oplismenus aemulus; Pratia
purpurascens; Pteridium esculentum and Stephania japonica.

This vegetation community intergrades with wet sclerophyll forest (Turpentine - Red Bloodwood - Sydney
Peppermint shrubby open forest on the foothills, southern Sydney Basin Bioregion and northern Southeast
Corner Bioregion 1283) further upslope where soils become more sandstone influenced.

A summary of the vegetation structure and floristics of PCT 1108 is given below in Table 5-9. This list of
species reflects the local variation gathered from four floristic plots undertaken within the assessment area
and also includes incidental observations while moving through the vegetation in the broader assessment
area.
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Table 5-9 Floristic and structural summary of PCT 1108

Tree canopy (upper Infrequent Angophora floribunda, Eucalyptus eugenoides and Eucalyptus amplifolia subsp. amplifolia,
stratum) Clerodendrum tomentosum, Guioa semiglauca

Midstorey (mid- Characterised by very sparse native shrubs including Acacia mearnsii (in senescence), Backhousia
stratum) myrtifolia (on steep riverbank), Breynia oblongifolia, Bursaria spinosa, Cassinia aculeata, Leucopogon

Jjuniperinus and Pittosporum undulatum. Recent senescence of Acacia mearnsii has resulted in loss of
shading canopy and subsequent proliferation of exotic species such as Ligustrum sinense, Solanum
mauritianum and Sida rhombifolia.

Groundcovers (ground | Grass species including Microlaena stipoides, Oplismenus aemulus Entolasia marginata and Eragrostis
stratum) leptostachya

Forbs including Commelina cyanea, Desmodium gunnii, Dichondra repens, Lagenophora stipitata, Oxalis
perennans, Pratia purpurascens, Vernonia cinerea, Veronica plebeia.

Ferns including Cheilanthes sieberi, Pellaea falcata, Pteridium esculentum

Species in the ‘other’ growth forms include Cissus hypoglauca, Eustrephus latifolius, Glycine clandesting,
Glycine tabacina, Hibbertia scandens, Marsdenia rostrata, Morinda jasminoides, Pandorea pandorana,
Parsonsia straminea, Stephania japonica.

Dense weeds including Sida rhombifolia, Anagallis arvensis, Cirsium vulgare, Conyza spp., Solanum
mauritianum, Solanum pseudocapsicum, Tagetes minuta, Verbascum virgatum, Verbena bonariensis.

High Threat Weeds Ligustrum sinense
- Y "

7,

08 to the west of Bendeela Power Station.

Photo 5.19 PCT 1 1 08 to the west of Bendeela Power Station. Photo 5.20 PCT 11

Ett-6 (Moderate-old-regrowth) contains a canopy of semi- Regrowth vegetation has lost canopy structure following
mature Angophora floribunda with high levels of weeds in the senescence of Acacia mearnsii. Minimal recruitment of
ground layer (with some areas of native grasses such as Eucalypt or Acacia and only sparse shrubs growing with a
Microlaena stipoides and Oplismenus aemulus). groundlayer of native grasses & invasive weeds). Given high

cover of native grasses, this area is mapped as low-derived-
grassland (Ett-7).

5.5 Vegetation zones and vegetation integrity scores

A description of the vegetation zones identified within the direct impact area and the corresponding current
vegetation integrity (VI) score developed from the BAM Calculator is presented in Table 5-10. The VI survey
plot data is provided in Appendix B and Appendix C.

Table 5-10 Vegetation zones directly impacted and vegetation integrity score

Moss Vale sub-region

MV-1 Sydney Peppermint - White Stringybark moist 1254 | 1254_High 0.23 69.7
shrubby forest on elevated ridges, Sydney
Basin Bioregion

MV-2 Silvertop Ash - Red Bloodwood - Sydney 1156 | 1156_High 1.31 68.3
MV-3 Peppermint heathy open forest on moist 1156_Moderate_old regrowth 2.2 56.1

MV-4 SB?gngt%:]e plateau, southern Sydney Basin 1156_Moderate_shrub regrowth 1.06 40
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MV-5 Red Bloodwood - Hard-leaved Scribbly Gum - 1082 | 1082_High 2.26 65.2

MV-6 Silvertop Ash heathy open forest on sandstone 1082_Moderate_old regrowth 4.29 57.9
plateau of the lower Shoalhaven Valley,

Sydney Basin Bioregion
Illawarra sub-region

ILL-1 Silvertop Ash - Red Bloodwood - Sydney 1156 | 1156_High 0.57 68.3
ILL-2 Peppermint heathy open forest on moist 1156_Moderate_old regrowth 0.32 56.1
ILL-3 Séa_ndstpne plateau, southern Sydney Basin 1156_Moderate_shrub regrowth 0.09 40
ioregion
ILL-4 Red Bloodwood - Hard-leaved Scribbly Gum - 1082 | 1082_Moderate_old regrowth 0.004 57.9
Silvertop Ash heathy open forest on sandstone
plateau of the lower Shoalhaven Valley,
Sydney Basin Bioregion
ILL-5 Turpentine - Red Bloodwood - Sydney 1283 | 1283_Moderate_old regrowth 0.34 457
ILL-6 ?eptﬁ’ﬁrlm'nt S‘t?]r“bbsy Cépen g)re‘sté)‘n the d 1283_Moderate_young regrowth | 0.08 40
oothills, southern Sydney Basin Bioregion an
ILL-7 northern Southeast Corner Bioregion 1283_Moderate_she-oak 0.03 605
regrowth
ILL-8 Illawarra Escarpment Blue Gum Wet Forest 1245 | 1245_Moderate 1.41 46.3
Ettrema sub-region
ETT-1 Turpentine - Red Bloodwood - Sydney 1283 | 1283_Moderate_old regrowth 2.19 457
ETT-2 Peppermint shrubby open forest on the 1283_Moderate_young regrowth | 0.02 40
foothills, southern Sydney Basin Bioregion and
northern Southeast Corner Bioregion
ETT-3 Red Bloodwood - scribbly gum heathy 1083 | 1083_High 2.98 75.2
ETT-4 woodland on sandstone plateau of the Sydney 1083_Moderate_old regrowth 3.59 46.7
ETT-5 Basin Bioregion 1083_Moderate_shrub regrowth 2.82 38.2
ETT-6 River Peppermint - Rough-barked Apple - 1108 | 1108_Moderate_old regrowth 114 743
ETT-7 River Oak herb/grass riparian forest of coastal 1108_Low derived regrowth 2.54 222
lowlands, southern Sydney Basin Bioregion B
and Southeast Corner Bioregion
5.6 Patch size

A patch is defined in the BAM as an area of intact native vegetation that occurs on the subject land
(development site). The patch may extend onto adjoining land beyond the footprint of the development site,
and for woody ecosystems, includes native vegetation separated by less than or equal to100 metres from the
next area of intact native vegetation. For non-woody vegetation, this gap is reduced to less than or equal to
30 metres. Patch size for each vegetation zone located in the development site was mapped in accordance
with Subsection 4.3.2 of the BAM using the following steps:

» Identify vegetation zones that will be included in the same patch

» Identify the boundary of any adjoining intact native vegetation which extends beyond the limit of the
development site

» Digitise each patch in a GIS using separate polygons where multiple patches exist

= Calculate the area of each patch in hectare in a GIS.

The patch was then allocated to a patch size class (<5 ha, 5-24 ha, 25-100 ha or >100 ha). Patch size class is
used as a filter in the BAM-C to predict threatened species likely to occur or use habitat on development site.
In the plateau portions of the assessment area there are no major barriers that break apart vegetation (apart
from the existing hydro scheme pipeline, dams and tracks as well as the 40m wide Nowra/Moss Vale Road
alignment). All vegetation is within 100m (usually less) of the vast forest areas of Morton NP. The valley
portions of the assessment area contain higher levels of fragmentation and clearing from power station
areas, dams, public roads and paddocks (private properties). However, based on aerial imagery and regional
vegetation mapping, the valley areas still contain contiguous forest patches which are within close proximity
to vegetation of development site. As such, the vegetation zones entered in the BAM-C are all contiguous
with a maximum patch size class of greater than100 hectares.

5.7 Threatened ecological communities

The plant community types recorded within the assessment area are generally widespread in the areas of
Ettrema, Illawarra and Moss Vale IBRA subregions, with large expanses of dry sclerophyll and wet sclerophyll
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forest occupying the sandstone ridges and escarpments of Morton National Park, Budderoo National Park
and Kangaroo Valley. However, vegetation communities associated with fertile shale soils of the Southern
Highlands and the alluvial river flats of Kangaroo Valley have been largely cleared for agriculture during the
1900s and are now only represented by small and fragmented patches (occurring largely within private
property). PCT 1254 (Sydney Peppermint - White Stringybark moist shrubby forest on elevated ridges,
Sydney Basin Bioregion) and PCT 1108 (River Peppermint - Rough-barked Apple - River Oak herb/grass
riparian forest of coastal lowlands, southern Sydney Basin Bioregion and Southeast Corner Bioregion) have
been extensively cleared in these regions and both are often associated with TECs.

= Southern Highlands Shale Woodlands in the Sydney Basin Bioregion (PCT 1254)
» River-Flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and Southeast
Corner bioregions (PCT 1108).

An assessment of each PCT and their likelihood to constitute a TEC is provided below.
Southern Highlands Shale Woodlands in the Sydney Basin Bioregion

Southern Highlands Shale Woodland is confined to a small area in the Southern Highlands. It occurs roughly
within an area bounded by the Illawarra Escarpment in the east, Burrawang and Bundanoon in the south,
Canyonleigh in the west and Berrima and Colo Vale in the north. This community is restricted to clay soils
derived from Wianamatta Shale. This community occurs mostly in scattered patches of less than 5 hectares in
area, remnants are extensively fragmented; about 2000 hectares, or less than 5% of the original extent now
remains Thackway and Cresswell (1995).

Within the assessment area, PCT 1254 was found to contain characteristic tree species of this TEC, including
Mountain Grey Gum (Eucalyptus cypellocarpa), Sydney Peppermint (Eucalyptus piperita), Narrow-leaved
Peppermint (Eucalyptus radiata) and White Stringybark (Eucalyptus globoidea). Characteristic mid-stratum
species such as Yellow tea-tree (Leptospermum polygalifolium), Prickly beard-heath (Leucopogon
juniperinus), Lance beard-heath (Leucopogon lanceolatus) and Sweet Pittosporum (Pittosporum undulatum)
also occur. The landform (on top of a plateau) is also correct, and soils were obviously different to the nearby
sandstone - influenced PCT 1156 (Silvertop Ash - Red Bloodwood - Sydney Peppermint heathy open forest
on moist sandstone plateau, southern Sydney Basin Bioregion). Within the assessment area PCT 1254 occurs
along the start and entry of Promised Land Trail and along Nowra/Moss Vale Road in the north of the
assessment area. Using available vegetation mapping, the vegetation recorded within the edges of the
development site is part of a large patch of around 22 hectares. The vegetation is in good condition
(vegetation zone MV1 — high condition class) with only minor disturbance along the edges of the Promised
Lands Track. In the assessment area, this vegetation matches the descriptions of the Shale-Basalt Sheltered
Forest (WSF p168) as described by Tozer et al (2010). PCT 1254 occupies loamy shale soils derived from
Ashfield Shale in the Wianamatta Group.

Given the landscape position of this vegetation, as well as the characteristic plant species recorded, the areas
of PCT 1254 in the assessment area conform to the Southern Highlands Shale Woodlands in the Sydney
Basin Bioregion EEC. There is 0.23 hectares of this community within development site (see Figure 5-1 and
Table 5-11).

River-Flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and Southeast
Corner bioregions (Endangered)

This Endangered Ecological Community is associated with silts, clay-loams and sandy loams, on periodically
inundated alluvial flats, drainage lines and river terraces associated with coastal floodplains. The most
widespread and abundant dominant trees typically include Eucalyptus tereticornis (forest red gum), E.
amplifolia (cabbage gum), Angophora floribunda (rough-barked apple) and A. subvelutina (broad-leaved
apple). Eucalyptus baueriana (blue box), E. botryoides (bangalay) and E. elata (river peppermint) may be
common south from Sydney.

Within the study area a narrow patch of Backhousia myrtifolia occupies the water edge of Kangaroo River
(growing on very steep and elevated banks) and was mapped as PCT1108. There are no Melaleuca species
within the PCT 1108 areas of development site -indicating that flooding does not occur here. Casuarina
cunninghamiana are limited to flat areas further downstream of Kangaroo River and do not occur in
development site. Characteristic groundcovers such as Stephania japonica, Microlaena stipoides var.
stipoides, Oplismenus aemulus, Pratia purpurascens and Pteridium esculentum were recorded across the
assessment area and are abundant in the cleared portions which lack a canopy.
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Much of the land along the edges of Kangaroo River was originally cleared for grazing, including the
assessment area west of Bendeela Power Station. As a result, the areas of PCT 1108 within development site
(3.68 hectares) are highly modified and the majority (2.54 hectares) lacks any trees (including regeneration
of canopy species). Areas without trees are mapped as PCT 1108 ‘derived grassland’ and contain native
grasses with occasional native shrubs (with high prevalence of weeds).

River-Flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and Southeast
Corner bioregions forms part of a complex of forested wetland and treeless wetland communities found
throughout the coastal floodplains of NSW. The Project is elevated above Kangaroo River by steep banks,
approximately 10 metres tall (see Photo 5.21 and Photo 5.22). Behind the steep banks, the land is sloped
and does not represent a river terrace (i.e. no flat benches). Similarly, the land adjacent to Kings Creek (to the
west) is sloping. The gradient of slopes increases to the north, into steeper sandstone escarpments. Recent
surveys during Summer and Autumn 2022 coincided with very high above average rainfall conditions, and
subsequent flooding events occurred of Kangaroo River. The patches of PCT 1108 we<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>