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Context

Boral Cement Limited (Boral) owns and operates the Marulan South Limestone Mine (the Mine). It is a long
standing open cut Mine that has produced up to 3.38 million tonnes of limestone based products per year
for the cement, steel, agricultural, construction and commercial markets.

The Mine is a strategically important asset for Boral, as it supplies the main ingredient for the manufacture
of cement at Boral’s Berrima Cement Works. This is also a strategically important operation for Sydney
based consumers of these products as this represents around 60% of the cement sold in NSW and feeds
into more than 30% of concrete sold in Sydney.

The Mine operates under Consolidated Mining Lease No. 16 (CML 16), Mining Lease No. 1716, Environment
Protection Licence (EPL) 944 and a combination of development consents issued by Goulburn Mulwaree
Council and continuing use rights.

Due to changes between the Mining Act 1992 and the Environmental Planning & Assessment Act 1979
(EP&A Act), when mining moves beyond the area covered by the current Mining Operations Plan, a
development consent under the EP&A Act will need to be in place.

Boral is seeking approval for a 30 year Mine plan, including associated overburden emplacement areas,
Mine water supply dam, and various associated infrastructure (the Project). A development application for
a State Significant Development (SSD) is required along with an environmental assessment.

Aims

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by Boral to assess the ecological values
and impacts associated with the Project, and provide a Biodiversity Development Assessment Report
(BDAR). This BDAR has applied the OEH (2017) Biodiversity Assessment Methodology (BAM) to describe
and assess the ecological values within the Study Area and surrounds, and determine how the Project is
likely to have an impact on threatened biodiversity listed under the NSW Biodiversity Conservation Act 2016
(BC Act). This report also has assessed the potential impacts of the Project on Matters of National
Environmental Significance (MNES) under the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act). In addition to requirements under the BAM and Commonwealth
environmental approvals process, this biodiversity assessment addresses specific requirements provided in
the Secretaries Environmental Assessment Requirements (SEARs) for the SSD application relating to
biodiversity, issued in June 2015.

Study area

The Project site includes the Study Area as shown in Figure 5, current mining lease area CML 16 and the
proposed 30 year disturbance footprint, whist the Study Area includes the area of direct and indirect impacts
from the following key Project elements:

e Western Overburden Emplacement

e Northern Overburden Emplacement

e Southern Overburden Emplacement

e Road Sales Stockpile Area

e Marulan Creek Dam

e Marulan South Road Realignment
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e Access roads

e Sediment basins and water storage dams

e Surface water drainage lines

e Marulan Creek Dam and proposed Marulan Creek Dam Inundation Area.

The Study Area is approximately 252.4 ha, consisting of a mix of areas of native bushland, cleared pasture
land, dams and existing infrastructure. In total, approximately 182.4 ha is regarded as native vegetation as
per the OEH (2017) Biodiversity Assessment Methodology (BAM) noting that most of it is of a relatively low
vegetation integrity score (<25).

Survey overview

Numerous surveys have been completed by Niche since 2013 within the Study Area. Flora and fauna field
survey work was conducted and performed broadly in four phases:

1. Preliminary site assessment was conducted in November 2013. These surveys were conducted within
a footprint that exceeded the current Study Area to identify constraints, and assist with clarification
of impact assessment requirements for the proposed Mine layout.

2. Survey of proposed disturbance areas and the Study Area in 2014 — 2015

a. Flora survey (November 2014)

b. Fauna survey (February 2015)

c. Additional surveys for the Marulan South aquatic ecology assessment during which,
opportunistic or targeted terrestrial fauna survey was conducted within the Bungonia and
Shoalhaven gorges and their tributaries (March 2015).

3. Additional field survey activities to clarify potential impacts for certain matters such as vegetation
alignment and fauna habitat (May 2015).
4. Additional field survey within the Northern Overburden Emplacement in February 2018.

Re-assessment of the existing flora plots which used the OEH (2014) Framework for Biodiversity
Assessment (FBA) methodology. These plots were updated using the BAM in August 2018.

Fauna survey undertaken was consistent with various State and Federal Government guidelines including
OEH’s (2004) Working Draft Threatened Biodiversity Survey and assessment. The survey involved targeted
fauna trapping, including camera traps, Anabats, harp traps, and bird, reptile and amphibian survey. The
survey was conducted to target both ecosystem credit and species credit species as identified by the BAM.

Native vegetation Assessment

Vegetation within the Study Area has been mapped previously as part of the Native Vegetation of South
Eastern NSW (Tozer et al. 2006). Vegetation validation of this mapping was undertaken. The validation
confirmed that the Study Area contained the following Plant Community Types (PCT):

e PCT 1334 Yellow Box - Blakely's Red Gum grassy woodland on the tablelands, South Eastern Highlands
(SR670)

e PCT 778 Coast Grey Box — stringybark dry woodland on slopes of the Shoalhaven Gorges -Southern
Sydney Basin (SR534)

e PCT 1150 - Silvertop Ash - Blue-leaved Stringybark shrubby open forest on ridges, north east South
Eastern Highlands Bioregion (SR624)

e PCT 731 - Broad-leaved Peppermint - Red Stringybark grassy open forest on undulating hills, South
Eastern Highlands Bioregion (SR524).
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One Threatened Ecological Community (TEC) listed under the BC Act and EPBC Act was recorded in the
Study Area: White Box Yellow Box Blakely’s Red Gum Woodland. The TEC coincides with the occurrence of
PCT 1334 Yellow Box - Blakely's Red Gum grassy woodland on the tablelands, South Eastern Highlands
(SR670). Three different condition classes of the TEC were recorded within the Study Area. In total
approximately 88.6 ha of the TEC listed under the BC Act and 80.7 ha listed under the EPBC Act would be
impacted by the Project.

Vegetation alighment was confirmed and discussed on-site during consultation with OEH on the 16th June
2015.

Threatened flora

During the field survey, one threatened flora - Solanum celatum, listed as threatened under the BC Act was
recorded within the Study Area. A large population of Solanum celatum is known to occur throughout the
Bungonia region. No other threatened flora were detected.

Threatened fauna

Sixty-four threatened fauna have been recorded or have predicted habitat within 10 km of the Study Area.
Of those species listed under the BC Act, 15 are regarded as ‘species credit species’ which, unlike
‘ecosystem credit species,” cannot be assumed to be present based on the presence of habitat surrogates.

Seven threatened fauna were recorded from the Study Area (Diamond Firetail, Eastern Bent-wing-bat,
Greater Broad-nosed Bat, Large-eared Pied Bat, Scarlet Robin, Eastern Free-tail Bat and Yellow-bellied
Sheathtail-bat). A further 12 species were recorded outside the Study Area during the survey (Eastern False
Pipistrelle, Golden-tipped Bat, Southern Myotis, Grey-headed Flying-fox, Koala, Powerful Owl, Sooty Owl,
Turquoise Parrot, Varied Sittella, Glossy Black-Cockatoo, Rufous Fantail, and Yellow-bellied Glider). Most of
these species were recorded away from the Study Area in the extensive and intact habitat features of the
Shoalhaven River.

A number of additional threatened fauna have the potential to occur within the Study Area but were not
recorded, most likely due to their potential use of the Study Area or wider locality being limited to sporadic
occurrences (e.g. nomadic birds).

Of the species credit fauna, the Koala and Large-eared Pied Bat were found to occupy the Study Area. The
Koala has an area of 132.4 hectares of occupiable habitat within the Study Area, whilst the Large-eared Pied
Bat has been attributed an area of 140.3 hectares, based on foraging habitat within the Study Area. These
areas of habitat have been regarded in this assessment as the species polygon, which has been used to
generate the species credits required for the development.

No further Species Credit Species are likely to be impacted by the Project.

SEPP 44. Koala habitat

The Study Area contains potential Koala habitat as defined under SEPP44, given Schedule 2 tree species meet
at least 15% of the total number of trees within portions of the Study Area.

The site does not constitute Core Koala habitat given the absence of a resident population of koalas utilising
the Study Area. A discussion on SEPP 44 Koala habitat is provided in section 4.9.
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Impacts — Native vegetation

The main impact on biodiversity associated with the Project is clearing of native vegetation and removal of
habitat within the Study Area. The extent of clearing of native vegetation communities is estimated at 182.4
ha. An offset for the impact to native vegetation has been proposed in this assessment as per the
requirements of the BAM.

One TEC will be impacted by the Project — White Box Yellow Box Blakely’s Red Gum Grassy Woodland.
Approximately 88.6 ha of the TEC under the BC Act and 80.7 ha under the EPBC Act would be directly
impacted, with the majority of the vegetation comprised of highly degraded condition classes and assisted
regeneration areas comprising of planted tubestock among native pasture. An offset for the impact on this
TEC has been proposed as per the requirements of the BAM.

An Assessment of Significance under the EPBC Act has also been conducted for the impact on the TEC. The
Assessment concluded the Project is likely to significantly impact the TEC. An offset would be provided for
the impact to this TEC to satisfy the Commonwealth offset requirement.

Impacts — Threatened flora

One individual of Solanum celatum would be impacted by the Project. No other threatened flora would be
impacted by the Project given the lack of suitable habitat and results of the targeted field survey. It is
therefore unlikely that the Project will result in a significant impact to any threatened flora.

Impacts — Threatened fauna

Twenty-six threatened and migratory fauna are considered to be affected by the Project. Most of these
species are likely to utilise the foraging habitat of the Study Area on an intermittent basis.

In accordance with the BAM, the Koala and Large-eared Pied Bat are the only species credit fauna affected
by the Project. Approximately 132.4 ha of Koala habitat, and 140.3 ha of Large-eared Pied Bat habitat would
be impacted by the Project.

The remainder of threatened fauna considered to be affected by the Project are regarded as ecosystem credit
fauna.

Those threatened fauna which are listed under the EPBC Act that may be impacted include: Great Egret,
Cattle Egret, Rainbow Bee-eater, Black-faced Monarch, Rufous Fantail, Large-eared Pied Bat, Koala and Grey-
headed Flying-fox. An EPBC Act Assessment of Significance for each of these species has been completed.
Based on the results of the Assessments, a significant impact to the Koala is considered likely. A significant
impact to other threatened fauna listed on the EPBC Act are considered unlikely. The Regent Honeyeater was
also identified in correspondence by the Department of Environment and Energy (DoEE) as likely to utilise
the Study Area. However, it should be noted that the species was not detected during the field survey and
no historic records within or immediately surrounding the Study Area.

Impacts — Bungonia National Park, Bungonia Conservation Area, Morton National Park

No impacts to biodiversity within Bungonia National Park, Bungonia Conservation Area or Morton National
Park are likely as a result of the Project. At the closest point, proposed vegetation clearing occurs
approximately 350 m from Bungonia National park and State Conservation Reserve, and over 750 m from
Morton National Park. The Study Area is further separated from the conservation areas by gorges, Bungonia
Creek, Barbers Creek and bushland. It is unlikely that the existing indirect impacts (noise, dust) currently
operating at the Mine would increase as a result of the Project to such a level that would result in significant
impacts to fauna or threatened biodiversity within the conservation areas.
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Avoidance and minimisation

Based on the results of the risk assessment and preliminary studies, alternative designs were considered,
however were dismissed by Boral largely dictated by the availability of the resource location, Boral owned
land, within the development consent boundary, that is not required for other mining operations, and is
located as far as possible from constraints such as neighbouring residences. Each of the alternatives are
detailed in section 6 of the report, along with the reason for dismissal, and justification for the current Project
design. Biodiversity values of each alternative are discussed where relevant. Where significant features could
not be avoided, identification of mitigation measures to minimise impacts have been proposed.

Mitigation and management

The Project will reduce impacts to biodiversity through the following mitigation measures which are
described in detail in Section 6.3:

e Biodiversity Management Plan which will include the following protocols and guidelines:
pest management

o weed management
o procedures for pre-clearing assessments in accordance with the Vegetation Clearance Protocol
o fencing and signposting erected around construction zones and areas of native vegetation to be

retained.

e Rehabilitation Management Plan

e Air Quality Management Plan including dust suppression measures

e Update of the existing Boral (2015) Bushfire Management Plan

e Spill management procedures

e Management and removal of all rubbish from the Study Area

e Directing artificial lighting into the Study Area to minimise light spill
Quantifying offset of impacts
The BAM identifies the Biodiversity Credit Calculator as the appropriate tool for quantifying the precise
nature of the offsets required in both ecosystem and species credit terms.
The ecosystem credits required to offset the Project equate to the following:
e Total of 1,466 credits for PCT 1334 Yellow Box - Blakely's Red Gum grassy woodland on the tablelands,

South Eastern Highlands (SR670)

e Total of 1,042 credits for PCT 778 Coast Grey Box — stringybark dry woodland on slopes of the
Shoalhaven Gorges -Southern Sydney Basin (SR534)

e Total of 260 credits for PCT 1150 - Silvertop Ash - Blue-leaved Stringybark shrubby open forest on
ridges, north east South Eastern Highlands Bioregion (SR624)

e Total of 325 credits for PCT 731 - Broad-leaved Peppermint - Red Stringybark grassy open forest on
undulating hills, South Eastern Highlands Bioregion (SR524).

The species credits required for the Project include:

e Atotal of 2,941 credits for the removal of 132.4 hectares of Koala habitat
e Atotal of 4,567 credits for the removal of 140.3 hectares of Large-eared Pied Bat habitat.

e Atotal of 2 credits for the removal of 0.1 hectares of Solanum celatum (based on a buffer of 30 metres
around the one individual recorded as per the requirements of the BAM).

Offset strategy

An offset strategy has been discussed in section 7. Boral propose to offset the Project using a range of
offsetting mechanisms including:

Marulan South Limestone Mine Continued Operations Project Biodiversity Development Assessment Report vi
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e Property 1 —Boral owned Stewardship Site (BCT Case No. 0001191) - Establishing a Stewardship Site at
a property Boral have purchased in the Bungonia Subregion. This property would be used to offset the
following biodiversity offset liability:

o PCT 778 Coast Grey Box — stringybark dry woodland on slopes of the Shoalhaven Gorges -
Southern Sydney Basin (SR534)

o PCT 1150 - Silvertop Ash - Blue-leaved Stringybark shrubby open forest on ridges, north east
South Eastern Highlands Bioregion (SR624)

Koala EPBC Act offset requirement
Large-eared Pied Bat EPBC Act offset requirement

Partial NSW offset for Koala and Large-eared Pied Bat (residual State offset liability to be paid
into Biodiversity Conservation Payment Fund)

e Property 2 — Private owned (BCT Case No. 00011444, 00011437, 00011449, 00011453) - currently
submitted to the Biodiversity Conservation Trust to formaly establish as a Stewardship Site. These
Stewarship Site would offset the PCT 1334 Yellow Box - Blakely's Red Gum grassy woodland on the
tablelands, South Eastern Highlands (SR670) credits liability and satisify for the Commonwealth offset
liability for the Box Gum Woodland TEC.

e Payment into the BCT Payment Fund for any residential credits to satisfy State offset liability.

Marulan South Limestone Mine Continued Operations Project Biodiversity Development Assessment Report vii



Term

Clearing area

Development
envelope

Direct impacts:

Indirect impacts

Locality

Project

Project site
Subject site (Site)

Study area

Acronym

BAM
BDAR
BAM Calculator
BC Act
BMP
BOS
CEEC
DP&E
EPBC Act
ha

IBRA
MNES

OEH
PEA
PCT
SAll
SEARs
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Definition
The area directly impacted by the Project either by clearing of vegetation or trimming of

vegetation.

The location of the proposed development. Direct impacts occur wholly within this area.

Those that directly affect habitat and individuals of a species, population or ecological
community. They include, but are not limited to, death through predation, trampling,
poisoning of the animal/plant itself and the removal of suitable habitat.

Indirect impacts can include loss of individuals through starvation, exposure, predation by
domestic and/or feral animals, loss of breeding opportunities, loss of shade/shelter,
deleterious hydrological changes, increased soil salinity, erosion, inhibition of nitrogen
fixation, weed invasion, fertiliser drift, or increased human activity within or directly adjacent
to sensitive habitat areas.

The site and surrounds, nominally a 10 km radius from the Site.

30 year Mine plan, including associated overburden emplacement areas, Mine water supply
dam, and various associated infrastructure

The Study Area and 30 year Mine lease (CML 16)
Means the area directly affected by the Project.

The area of direct and indirect impact

Term/Definition

Biodiversity Assessment Methodology

Biodiversity Development Assessment Report
Biodiversity Credit Calculator

Biodiversity Conservation Act 2016 (NSW)
Biodiversity Management Plan

NSW Biodiversity Offsets Scheme

Critically Endangered Ecological Community

NSW Department of Planning and Environment
Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
Hectare/s

Interim Biogeographic Regionalisation for Australia

Matters of National Environmental Significance (from the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999).

Office of Environment and Heritage (formerly DECCW, DECC, DEC)
Preliminary Environmental Assessment

Plant Community Type

Serious and Irreversible Impacts

Secretary’s Environmental Assessment Requirements

Biodiversity Development Assessment Report 8



niche

Environment and Heritage

Acronym Term/Definition
SSD State Significant Development
TEC Threatened Ecological Community
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1.1 Introduction

Boral Cement Limited (Boral) owns and operates the Marulan South Limestone Mine (the Mine). It is a long
standing open cut Mine that has produced up to 3.38 million tonnes of limestone based products per year
for the cement, steel, agricultural, construction and commercial markets.

The Mine is a strategically important asset for Boral, as it supplies the main ingredient for the manufacture
of cement at Boral’s Berrima Cement Works. This is also a strategically important operation for Sydney
based consumers of these products as this represents around 60% of the cement sold in NSW and feeds
into more than 30% of concrete sold in Sydney.

The Mine operates under Consolidated Mining Lease No. 16 (CML 16), Mining Lease No. 1716, Environment
Protection Licence (EPL) 944 and a combination of development consents issued by Goulburn Mulwaree
Council and continuing use rights.

Due to changes between the Mining Act 1992 and the Environmental Planning & Assessment Act 1979
(EP&A Act), when mining moves beyond the area covered by the current Mining Operations Plan, a
development consent under the EP&A Act will need to be in place.

An Environmental Impact Statement has been prepared by Element Environment Pty Ltd on behalf of Boral
for submission to the Department of Planning and Environment to satisfy the provisions of Part 4 of the
EP&A Act. Boral is seeking approval for continued operations at the site through a development application
for a State Significant Development including a 30 year Mine plan, associated overburden emplacement
areas and a Mine water supply dam (hereafter referred to as ‘the Project’).

Boral is seeking to continue operations at the site through approval of a proposed 30 year Mine plan,
establishment of associated overburden emplacement areas and a Mine water supply dam (hereafter
collectively referred to as the Project). The Project constitutes a State Significant Development (SSD) and
requires an Environmental Impact Statement (EIS). This Biodiversity Assessment Report is part of the EIS.

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by Boral to assess the ecological values
and impacts associated with the Project, and provide a Biodiversity Development Assessment Report
(BDAR). This BDAR has applied the OEH (2017) Biodiversity Assessment Methodology (BAM) to describe
and assess the ecological values within the Study Area and surrounds, and determine how the Project is
likely to have an impact on threatened biodiversity listed under the NSW Biodiversity Conservation Act 2016
(BC Act). This report also has assessed the potential impacts of the Project on Matters of National
Environmental Significance (MNES) under the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act), addresses the Secretary’s Environmental Assessment Requirements
(SEARs), and identifies avoidance, mitigation and offsets for the Project.

1.2 The Project

1.2.1 Location

The Mine is located in Marulan South, 10 kilometres (km) south-east of Marulan, 35 km east of Goulburn
and approximately 175 km south-west of Sydney, within the Goulburn Mulwaree Local Government Area
(LGA) in the Southern Tablelands of NSW (Figure 1 and Figure 2).
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Access to the Mine is via Marulan South Road, which connects the Mine and Boral’s Peppertree Hard Rock
Quarry (Peppertree Quarry) with the Hume Highway approximately 9 km to the northwest. Boral’s private
rail line connects the Mine and Peppertree Quarry with the Main Southern Railway approximately 6 km to
the north.

Consolidated Mining Lease No. 16 (CML 16) under which the Mine operates, covers an area of 616.5 ha,
which includes land owned by Boral (approximately 475 ha), Crown Land (adjoining to the south and east)
and private land (Figure 2).

The Mine lease area has been subject to varying levels of disturbance associated with mining and agriculture
works including vegetation clearing, Mine operations, installation of mining infrastructure, Mine access
tracks, and power easements. Land use surrounding the Mine is a mixture of extractive industry, grazing,
rural residential, commercial/industrial and conservation.

The Mine is separated from the Bungonia State Conservation Area to the south by Bungonia Creek which
forms Bungonia Gorge and is separated from the Shoalhaven River and Morton National Park to the east by
Barbers Creek (Figure 2).

Peppertree Quarry, owned by Boral Resources (NSW) Pty Limited, borders the Mine to the north. The site of
the former village of Marulan South is located between the Mine and Peppertree Quarry on land owned by
Boral. A small number of rural landholdings surround the Boral properties to the north and west, including
an agricultural lime manufacturing facility, fireworks storage facility, turkey farm and rural residential
properties (a number of these properties are actively grazed). The main access for these properties is via
Marulan South Road. Rural residential properties are also located to the northeast of the Mine along Long
Point Road. These properties are separated from the Mine by the deep Barbers Creek gorge.

1.2.2 Description

Boral proposes to continue mining limestone from the Mine at a rate of up to 4 million tonnes per annum
(mtpa) for a period of up to 30 years. This represents an increase in extraction rate from historic levels
(peak of 3.38 mtpa) due to forecast increased demand from the construction industry. Shale will continue
to be extracted at a rate of up to 200,000 tonnes per annum (tpa).

The proposed 30 year Mine plan accesses approximately 120 million tonnes of limestone down to a depth
of 335 m AHD. The Mine footprint focuses on an expansion of the North Pit westwards to Mine the Middle
Limestone and to Mine deeper into the Eastern Limestone. As the Middle Limestone lies approximately 70
m to 150 m west of the Eastern Limestone, the 30 year Mine plan avoids mining where practical the
interburden between these two limestone units thereby creating a smaller second, north-south oriented
West Pit with a ridge remaining between. The North Pit will also be expanded southwards, encompassing
part of the South Pit, leaving the remainder of the South Pit for overburden emplacement and a visual
barrier.

In addition to mining approximately 5 million tonnes of shale, the extraction of the limestone requires the
removal of approximately 108 million tonnes of overburden over the 30 year period. This material will be
emplaced within existing and proposed overburden emplacement areas.

Limestone will continue to be mined using drilling and blasting methods. Shale will continue to be mined by
excavator/front end loader. Limestone, shale and overburden will be transported to the primary crusher,
stockpile areas and overburden emplacements respectively, using the load and haul fleet of trucks.
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Products produced at the Mine will continue to be despatched by road and rail, with the majority
despatched by rail.

The limestone sand plant, produces a crushed and air classified limestone sand for use in concrete. The
Mine currently produces 500,000 tpa for Peppertree Quarry and propose to increase production of
manufactured sand to approximately 1 million tpa.

Boral’s adjoining Peppertree Quarry currently has approval to emplace some of its overburden in the South
Pit Mine void. As the South Pit is required for the emplacement of over 30 million tonnes of overburden
from the Mine after the removal of accessible limestone, Boral proposes to emplace up to 15 million
tonnes of overburden from Peppertree Quarry within the Northern Overburden Emplacement.

1.2.3 Associated Infrastructure

Processing

The existing facilities for processing limestone will continue to be utilised to produce a series of graded and
blended limestone products that are despatched from site for use primarily in cement manufacture, steel
making, commercial and agricultural applications.

Limestone processing facilities include primary and secondary crushing, screening, conveying and
stockpiling plant and equipment located north-west of the North Pit and extending to the tertiary crushing,
screening, bin storage and despatch (rail and road) systems that form part of the main processing facilities.

Kiln stone grade limestone will also continue to be processed on site through the existing lime plant
comprising kiln stone stockpiles, rotary lime kiln, hydration plant and associated auxiliary conveying,
processing, storage, despatch plant and equipment.

Processing infrastructure and the reclaim and stockpile area at the northern end of the North Pit will be
relocated during the life of the 30 year pit to enable full development of the Mine plan. The timing and
location of this is presented in the EIS.

Shale and white clay will not be processed and will be stockpiled directly from the pit, ready for dispatch by
road to the Berrima and Maldon cement operations.

Water Supply

Water supply for the Project, including dust suppression, processing activities and some non-potable
amenities will be from existing and new on-site dams and a proposed new water supply dam on Marulan
Creek. This dam would be located on Boral owned land north of Peppertree Quarry and utilises Boral’s
adjoining Tallong water pipeline to transfer water to the Mine. This dam would require the purchase of
water entitlements.

Mine water demand will also be supplemented by Tallong Weir via the Tallong water pipeline.
Rail

No changes are proposed to the existing rail infrastructure. A 1.2 km long passing line was constructed at
Medway Junction during construction of the Peppertree Quarry, which will also be used by the Mine to
enhance access to the Main Southern Railway.
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Road

Road access from the Mine to the Hume Highway is via Marulan South Road. The proposed Western
Overburden Emplacement extends northwards over Marulan South Road. Boral propose to realign a
section of Marulan South Road, to accommodate the northern portion of the proposed Western
Overburden Emplacement.

All public roads within the former village of Marulan South as well as the section of Marulan South Road
between Boral’s operations and the entrance to the agricultural lime manufacturing facility will be de-
proclaimed.

Power

Power supply to the Mine is via a high voltage power line that commences at a sub-station on the southern
side of Marulan South Road, immediately west of the Project boundary. A section of this power line will be
relocated to accommodate the proposed Northern Overburden Emplacement.

Transport

The majority of limestone products will continue to be transported to customers by rail for cement, steel,
commercial and agricultural uses. Boral seeks no limitation on the volume of products transported by rail.

Manufactured sand will continue to be transported by truck along a dedicated internal road, across
Marulan South Road and into Peppertree Quarry for blending and dispatch by rail.

Agricultural lime, quick lime and fine limestone products will continue to be transported by powder tanker,
bulk bags on trucks or open tipper trucks along Marulan South Road.

Shale, limestone aggregates, sand and tertiary crushed products will be transported by predominantly truck
and dog along Marulan South Road.

The adjoining Peppertree Quarry is currently approved to transport all products by rail. Boral will seek to
transport approximately 150,000 tpa of Peppertree Quarry’s products from the Mine to customers via
Marulan South Road. This could be achieved by back loading to a new shared road sales product stockpile
area by the trucks carrying the limestone sand to Peppertree Quarry. A new shared road sales product
stockpile area is proposed on the northern side of Marulan South Road, immediately west of the Mine and
Peppertree Quarry entrances. This shared finished product stockpile area, includes a weighbridge and
wheel wash and will service both the Mine and Peppertree Quarry.

In total, Boral is seeking to transport up to 600,000 tpa of limestone and hard rock products along Marulan
South Road to the Hume Highway, as well as 120,000 tpa of limestone products to the agricultural lime
manufacturing facility.

1.3 Study area

The Study Area includes the area of direct and indirect impacts from the infrastructure described in section
1.2.3 (Figure 3, Figure 4, Figure 5) including:

e Western Overburden Emplacement
e Southern Overburden Emplacement
e Northern Overburden Emplacement
e Stockpile Areas
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e Marulan Creek Dam

e Marulan South Road Realignment

e Access roads

e Sediment basins and water storage dams

e Surface water drainage lines

e Marulan Creek Dam/proposed Marulan Creek Dam Inundation Area.

The Study Area is approximately 252.4 hectares in area. This BDAR has assessed all impacts to biodiversity
that occur within the Study Area.

1.4 Interaction with Peppertree Modification 5 Project

As detailed in the EIS for the Project, overburden emplacement at Peppertree Quarry is approved in a
number of above ground overburden emplacements surrounding the quarry pit. Peppertree Quarry’s
development consent allows for remaining overburden that cannot be accommodated in the approved
overburden emplacements, to be trucked to and emplaced in the mine’s south pit.

Mine planning for the mine has ruled out emplacement of Peppertree Quarry’s remaining overburden in
the south pit in the required timeframes. There is some limestone remaining in the south pit and extraction
of this will continue beyond Peppertree Quarry’s need for additional overburden emplacement space.
Additionally, as much in-pit space as possible needs to be created in the south pit to minimise the need for
future out of pit emplacements at the mine. The mine is proposing to emplace approximately 30 Mt of the
mine’s overburden in the south pit.

Therefore, the mine is seeking to hold up to 15 Mt of overburden for Peppertree Quarry, in the northern
part of the NOE with the southern part of the NOE being a flattened platform for the relocated stockpile
and reclaim area. However, the mine’s SSD application is unlikely to be determined before Peppertree
Quarry runs out of overburden emplacement space. Therefore, Boral Resources (NSW) Pty Ltd (owner of
Peppertree Quarry) is seeking earlier approval to emplace their overburden in the mine’s NOE under
Modification 5 to their development consent. For spatial orientation reasons, Peppertree Quarry are
referring to the northern part of the NOE as their proposed South-west Overburden Emplacement (SWOE).

The mine staging plan as detailed in the EIS shows the NOE being completed over approximately 5 years in
Stage 1. If Peppertree Quarry obtain approval to commence emplacement of their overburden in the
Northern part of the NOE before the mine receives development consent for their continued operations
and associated 30-year mine plan, then some of the northern part of the NOE would likely be constructed
in Stage 0 (pre SSD approval) and the remainder within Stage 1 of the 30-year mine plan.

All potential impacts of developing the entire NOE have been fully assessed in this BDAR. All potential
impacts of developing the northern part of the NOE (or SWOE as referred to in the Peppertree Quarry
Modification 5) have also been fully assessed in the Peppertree Quarry Modification 5 environmental
assessment and subsequent BDAR.

1.5 Approval Process

1.5.1 Application of the BAM

This BDAR has applied the BAM to describe and assess the ecological values within the Study Area and
surrounds, and determine how the Project is likely to have an impact on threatened biodiversity listed
under the BC Act and the EPBC Act.
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This assessment has used the BAM Calculator (version 1.2.1.00).

1.5.2 Commonwealth requirements

An approval under the Commonwealth EPBC Act is required for the Project due to identified impacts on listed
Matters of National Environmental Significance (MNES). A Referral has been submitted to the
Commonwealth Department of the Environment and Energy (DoEE) in accordance with the requirements of
Part 8 of the EPBC Act. This report provides a stand-alone chapter (Appendix 8) detailing the approach to the
assessment of Commonwealth listed threatened biodiversity. Assessments of Significance for those MNES
that may be impacted by the Project have been attached to Appendix 8.

1.5.3 Secretary’s environmental assessment requirements (SEARs)

In addition to requirements under the BAM and Commonwealth environmental approvals process, this
biodiversity assessment addresses specific requirements provided in the SEARs for the SSD application
relating to biodiversity, issued in June 2015 and re-issued in June 2018 by the Department of Planning and
Environment (DP&E). Table 1 below cross-references this report with the relevant SEARs.
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Table 1. SEARs addressed in Assessment
Requirement
NSW Department of Planning and Environment (DPE) (25" June 2018)

The Department has reviewed the SEARs issued on the 10th June 2015 and is satisfied that they can be relied upon for the completion of the EIS, provided
the EIS is finalised and submitted by 20th December 2018. However, the SEARs will be subject to the following adjustments:

Under the transitional provisions of the Biodiversity Conservation (Savings and Transitional Regulation 2017, any EIS submitted on or after 25 February
2019 must be prepared in accordance with Par 7 of the Biodiversity Conservation Act 2016.

NSW Department of Planning and Environment (DPE) (10" June 2015)

An assessment of the likely impacts of the development on the environment, focussing on the specific issues identified below, including:

e adescription of the existing environment likely to be affected by the development, using sufficient baseline data;

e an assessment of the potential impacts of all stages of the development, including any cumulative impacts, taking into consideration relevant
laws, environmental planning instruments, guidelines, policies, plans and industry codes of practice;

e  adescription of the measures that would be implemented to mitigate and/or offset the potential impacts of the development, and an assessment
of:

=  whether these measures are consistent with industry best practice, and represent the full range of reasonable and feasible mitigation
measures that could be implemented;
= the likely effectiveness of these measures; and
=  whether contingency plans would be necessary to manage any residual risks;
e adescription of the measures that would be implemented to monitor and report on the environmental performance of the development if it is
approved;
Consideration of the development against all relevant environmental planning instruments (including Part 3 of the State Environmental Planning Policy
(Mining, Petroleum Production and Extractive Industries) 2007)

The EIS must address the following specific issues: Biodiversity — including:
e anassessment of the likely biodiversity impacts of the development, having regard to the principles and strategies in the NSW Biodiversity Offsets
Policy for Major Projects and the requirements of OEH;
e measures taken to avoid, reduce or mitigate impacts on biodiversity;
e  accurate estimates of proposed vegetation clearing; and
e acomprehensive offset strategy to ensure the development maintains or improves biodiversity values of the region in the medium to long term.
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Section addressed in report

We have utilised the Biodiversity
Assessment Methodology for this
assessment to streamline the
offsetting requirement for the
Project.

Description of the environment —
sections 1 and 2.

Impact Assessment — section 5 and
Appendix 1 and Appendix 6.

Cumulative impacts- section 6.4.
Mitigation measures — section 6.3
Offsets — section 7.

Monitoring and reporting — section
6.4

This assessment follows the structure
of the BAM.

Description of the environment —
sections 1 and 2.

Impact Assessment — section 5 and
Appendix 1 and Appendix 6.

Mitigation measures — section 6.3

Offsets — section 7.
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Requirement

Relevant documents:
e  NSW Biodiversity Offset Policy for Major Projects (OEH)
e Threatened Species Survey and Assessment Guidelines: Field Survey Methods for Fauna — Amphibians (DECCW 2009)
e  Threatened Biodiversity Survey and Assessment: Guidelines for Developments and Activities — Working Draft (DECC 2004)
e  Threatened Species Assessment Guidelines: the Assessment of Significance (DECC 2007)
e  Guidelines for Threatened Species Assessment (DoP 2005)
e  BioBanking Assessment Methodology (OEH)
e  Environmental Offsets Policy (Commonwealth DoE)
e  State Environmental Planning Policy No. 44 — Koala Habitat Protection

NSW Department of Planning and Environment (DPE) — Revised SEARs (27" October 2015)

The proponent must undertake an assessment of all the protected matters that may be impacted by the development under the controlling provision
identified in Item 1. A list of protected matters that the Department of the Environment considered likely to be significantly impacted is provided at
Attachment A to these Guidelines. Note that this may not be a complete list and it is the responsibility of the proponent to ensure any protected matters
under this controlling provision, likely to be significantly impacted, are assessed for the Commonwealth decision-maker’s consideration.

The EIS must address the following issues:
e the precise location and description of all works to be undertaken (including associated offsite works and infrastructure), structures to be built
or elements of the action that may have impacts on matters of national environmental significance (MNES).
e anassessment of the likely impacts of the development on each EPBC Act-listed species and/or ecological community where there is likely to be
a significant impact from the proposed development.
The EIS must address the following issues in relation to Biodiversity including:

e identification of all EPBC Act listed threatened species and community likely to be located in the Project area or in the vicinity; and

e identification of all EPBC Act listed threatened species and community likely to be significantly impacted by the development in accordance with
the Matters of National Environmental Significance — Significant Impact Guidelines 1.1 Environment Protection and Biodiversity Conservation Act
1999 (Significant Impact Guidelines).
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Section addressed in report

Referred to throughout this report.

MNES have been considered in the
Impact Assessment.

Assessments of Significance provided
in Appendix 8.

MNES have been considered in the
Impact Assessment.

Assessments of Significance provided
in Appendix 8.

MNES have been considered in the
Impact Assessment.

Likelihood of occurrence provided in
Appendix 1.

Assessments of Significance provided
in Appendix 8.
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Requirement

For each of the relevant EPBC Act listed threatened species and community likely to be significantly impacted by the development the EIS must provide:

e a description of the environment (including identification and mapping of suitable breeding habitat, suitable foraging habitat, important
populations and habitat critical for survival), with consideration of, and reference to, any relevant Commonwealth guidelines and policy
statements including listing advice, conservation advice and recovery plans;

e  details of the scope, timing and methodology for studies or surveys used and how they are consistent with (or justification for divergence from)
published Australian Government guidelines and policy statements; and

e  specifically:

i identification and details of habitat critical for survival of the koala in accordance with the EPBC Act referral guidelines for the vulnerable
Koala (Department of the Environment 2014) for both the impact site and any proposed offset site;

ii. Detailed mapping identifying the extent and quality of the EPBC Act listed critically endangered White Box-Yellow Box-Blakely’s Red
Gum Grassy Woodland and Derived Native Grasslands in accordance with the EPBC Act listing criteria and policy statement for that
community for both the impact site and proposed offset site.

For each of the relevant EPBC Act listed threatened species and community likely to be significantly impacted by the development the EIS must provide a
description of the impacts of the action having regard to the full national extent of the species or community’s range including;
e a detailed assessment of the extent, nature and consequence of the likely direct, indirect and consequential impacts — refer to the Significant
Impact Guidelines for guidance on the various types of impact that need to be considered;
e astatement whether any relevant impacts are likely to be unknown, unpredictable or irreversible; and
e a description of any likely cumulative impacts, where potential Project impacts are in addition to existing impacts of other activities (including
known potential future expansions or developments by the proponent and other proponents in the region and vicinity).
For each of the relevant EPBC Act listed threatened species and community likely to be significantly impacted by the development the EIS must provide
information on proposed avoidance and mitigation measures to manage the relevant impacts of the action including:

e adescription of proposed avoidance and mitigation measures to deal with relevant impacts of the action;

e assessment of the expected or predicted effectiveness of the mitigation measures, and
e adescription of the outcomes that the avoidance and mitigation measures will achieve.

For each of the relevant EPBC Act listed threatened species and community likely to be significantly impacted by the development the EIS must provide
reference to, and consideration of relevant Commonwealth guidelines and policy statements including conservation advice, recovery plans, threat
abatement plans and wildlife conservation plans.
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Section addressed in report

MNES Assessments of Significance
completed for those species likely to
be impacted by the Project (Appendix
8).

Critical habitat for Koala detailed in
Appendix 8.

Mapping of CEEC provided in Figure
12.

MNES Assessments of Significance
provided in Appendix 8.

Impact Assessment —Appendix 1 and
Appendix 8.

Cumulative impacts- section 6.4.

Mitigation measures — section 6.3
and Appendix 8

Offsets — section 7.

MNES Assessments of Significance
provided in Appendix 8.
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Requirement

For each of the relevant EPBC Act listed threatened species and community likely to be significantly impacted by the development the EIS must provide:
e identification of significant residual adverse impacts likely to occur after the proposed activities to avoid and mitigate all impacts are taken into
account.

e details of how the current published NSW Framework for Biodiversity Assessment (FBA) has been applied in accordance with the objects of the
EPBC Act to offset significant residual adverse impacts;

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

[Note: For the purposes of approval under the EPBC Act, it is a requirement that offsets directly contribute to the ongoing viability of the specific protected
matter impacted by a proposed action i.e. ‘like for like’. In applying the FBA, residual impacts on EPBC Act listed threatened ecological communities must
be offset with Plant Community Type(s) (PCT) that are ascribed to the specific EPBC listed ecological community. PCTs from a different vegetation class will
not generally be acceptable as offsets for EPBC listed communities.]

Any significant residual impacts not addressed by the FBA may need to be addressed in accordance with the Environment Protection and Biodiversity
Conservation Act 1999 Environmental Offset Policy. http://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy. [Note if
the EPBC Act Environmental Offset Policy is used to calculate proposed offsets for a threatened species or community you may wish to seek further advice
from the Department of Planning and Environment.]

Office of Environment and Heritage (OEH) (12 May 2015)

Biodiversity impacts related to the proposed Project are to be assessed and documented in accordance with the Framework for Biodiversity Assessment
unless otherwise agreed by OEH, by a personal accredited in accordance with s142B(1)c of the TSC Act.

Impacts on the following species, populations and ecological communities will require further consideration and provision of the information specified in
s9.2 of the FBA:

e  White Box Yellow Box Blakely’s Red Gum Woodland — EEC

e  Eastern Bent-wing bat, Miniopterus schreibersii oceanensis

° Koala, Phascolarctos cinereus

The assessment for the Eastern Bent-wing bat must assess the impacts of the proposed development on foraging habitat for this species, as the Project is
within an important ecological area for this species. Impacts to the karst system that the Eastern Bent-wing bats utilise in the area will be assessed outside
of the FBA as described below.

Audrey Kutzner (Ranger) Bungonia SRA has been monitoring Koala records within the adjoining SCA lands and should be consulted on assessing the
Bungonia local Koala population numbers.
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Section addressed in report

Impact Assessment — Appendix 1 and
Appendix 8.

Cumulative impacts - section 6.4.

Mitigation measures — section 6.3
and Appendix 8

Offsets — section 7.

Offsets — section 7.

BAM used in this assessment.

BAM used in this assessment. SAll has
been completed for these species.

Species impacts have been addressed
in section 5 and SAll has been
completed as a precautionary
approach.

Consultation in section 1.6. Koala
impacts — and SAll
completed.

section 5
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Requirement

The EA must identify:
e  The natural features (both surface and sub-surface) that could be affected by mining activities or subsidence that the Eastern Bent-wing bat
utilises for roosting, and breeding habitat.
e  An assessment of the potential direct and indirect ecological impacts of the predicted mining activities in the short, medium and long term on
the breeding habitat.
e  Measures proposed to avoid, minimise, manage and offset the direct and indirect impacts, including an evaluation of the effectiveness and
reliability of the proposed measures.
The EIS must identify:
e  Matters to be considered outlined in the Guidelines for developments adjoining land and water managed by DECCW (DECCW 2010) and include:

o  The nature of the impacts, including direct and indirect impacts.
The extent of the direct and indirect impacts,

The duration of the direct and indirect impacts.

The objectives of the reservation of the land.

Measures proposed to prevent, control, abate, minimise and manage the direct and indirect impacts including an evaluation of the
effectiveness and reliability of the proposed measures.
o  Residual impacts.

DRE input into SEARs

O O O O

The flora, fauna and ecological attributes of the disturbed area should be recorded and placed in a regional context.

DPE (2019) Adequacy comments

The Department notes that consultation with the Office of Environment and Heritage (OEH) regarding the preparation of the biodiversity assessment
appears to have concluded in 2016, prior to the implementation of the Biodiversity Assessment Methodology (BAM). The Department also notes that OEH
has recently provided detailed comments regarding the Biodiversity Development Assessment Report (BDAR) for Peppertree Quarry Modification 5. The
Department requests that you carefully consider those comments, as they relate to SSD 7009, and consult with OEH (as required) prior to finalising the EIS.

Section 7.2 of the BDAR distinguishes between offsetting requirements under the Environment Protection and Biodiversity Conservation Act 1999 and
credit liabilities under the BAM for matters of national environmental significance (MNES). Further discussion/explanation is required in this regard.
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Section addressed in report

Eastern Bent-wing bat in section 5
and SAIl completed.

Mitigation measures — section 5.1

Offsets — section 7.

Impacts —in section5.
Cumulative impacts - section 6.4.
Mitigation measures — section 5.1

Offsets — section 7.

Landscape assessment — section 2.

Result of field survey — section 3 and
4,

Comments in relation to Peppertree
Modofication 5 have been
incorporated throughout this
assessment.

Section 7 details the biodiversity
offsetting strategy inrelation to both
Commonwealth and State
requirements



Requirement

Section 7.2 indicates that Biodiversity Stewardship Sites have been identified which will partially satisfy offsetting requirements. The Department will
require further details regarding the number of credits available at these sites. However, this information may be provided at the Response to Submissions
stage if details are not currently available. The Department also notes that the Commonwealth has not endorsed the Biodiversity Conservation Fund as an
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Environment and Heritage

offsetting mechanism. Consequently, payment into the fund should not be relied on to satisfy offsetting requirements for MNES.

Marulan South Limestone Mine Continued Operations Project
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Section addressed in report

The exact number of credits
generated at the Stewardsip Sites has
not been provided in this assessment
due to confidentiality reasons. Niche
and Boral would be happy to provide
the details in confidence, or
alternatively, OEH and DPE would be
able to discuss with the Biodiversity
Conservation Trust regarding their
review of the Stewardship Sites
(Stewardship case numbers provided
in section 7).
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1.6 Consultation

A core requirement of the SEARs was to undertake consultation with relevant agencies and provide
evidence that the proposed development and environmental assessment addresses the considerations of
various agencies.

Table 2 below summarises the key issues covered during correspondence with various agencies including
the OEH, DoEE, National Parks and Wildlife Service (NPWS) and Goulburn Mulwaree Council. Several
meetings took place with key stakeholders from these organisations specifically to present information on
the Project in regard to ecology and to seek advice regarding survey, impact assessment and offsetting
requirements.
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Table 2. Consultation

Dates of
consultation

01/04/2015

April-July 2015

04/06/2015

09/06/2015

11/06/2015

Marulan South Limestone Mine Continued Operations Project

Agency

DoEE

OEH

OEH
NPWS

GM
Council

niche
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Relevant key issues/discussion points

Canberra meeting with Caitlin Ellis and Paula Banks (DoEE), Rod Wallace (Boral), Simon Tweed (Niche) and Neville
Hattingh (Element Environment). Boral and consultants presented the Project along with environmental studies
conducted to date. Feedback was sought and received regarding assessment of MNES, particularly an approach to major
identified issues such as White Box Yellow Box Blakely’s Red Gum Woodland and the Koala subject to Commonwealth
Referral. Discussion of the bilateral agreement, offsetting requirements and the relationships between OEH and DoEE
during the approvals process took place. The meeting was followed by a series of emails regarding Koala and White Box
Yellow Box Blakely’s Red Gum Woodland issues as well as liaison with several DoEE staff. The meeting discussed
requirements for future survey.

Emails and conversations to BioBanking team (OEH). Clarification on application of the FBA process and technical
requirements.

Phone call with Miles Boak (OEH) regarding White Box Yellow Box Blakely’s Red Gum Woodland and other threatened
species matters.

Phone call with Doug Mills (OEH) regarding bat records, roost sites and previous research done.

Phone call with Audrey Kutzner (NSW NPWS) regarding Koala records and surveys within Bungonia and surrounds as well
as other threatened species issues including bats.

Discussion of mapping of White Box Yellow Box Blakely’s Red Gum Woodland.

Phone call with Stewart Lloyd (GM Council). Enquired as to any Council mapping of vegetation with emphasis on
EEC/CEECs. Council’s mapping is limited — there is some collaboration between Council and the recent mapping Project by
OEH led by John Briggs with a focus on identification of White Box Yellow Box Blakely’s Red Gum Woodland. Discussion of
other Marulan site issues.

Emailed to request identification of any known important local or regional biodiversity corridors.
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How are the issues
addressed in this
report?

Quantification,
mapping and
assessments of
significance for MNES.

Input and approach to
offsetting strategy.

Correct assessment of
corridors, linkages,
offsetting
calculations.

Information
incorporated into
assessments of
significance for
relevant threatened
species matters.

Consultation with
OEH on latest
mapping Project.
Ensures vegetation
mapping used for
wider locality is the
best available and
that corridors are
identified. Enabled
Council’s input
regarding any



Dates of
consultation

11/06/2015

16/06/2015

June/July 2015

9/6/2016

Marulan South Limestone Mine Continued Operations Project

Agency

OEH
NPWS

OEH

OEH
NPWS

OEH
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Relevant key issues/discussion points

Email to Miles Boak (OEH), Audrey Kutzner (NPWS) and Doug Mills (OEH) — Request to obtain further information on bat
roost locations and any important wildlife corridors.

Site meeting at Maulan South Mine: Rod Wallace (Boral); Miles Boak, Allison Treweek and Susan Lamb (OEH); Simon
Tweed (Niche). General overview of Project and field assessment conducted. Site inspection focusing on Box Gum
Woodland areas. Discussion of assistance OEH and NPWS could provide regarding further information for key assessment
items and identification of future offset lands.

Ongoing email consultation and data exchange between Niche and relevant OEH/NPWS staff regarding survey effort, Box
Gum Woodland and offsetting investigations.

Meeting on-site with Miles Boak, and John Briggs (OEH) regarding the difficulty with aligning the vegetation units

recorded on-site with an appropriate Plant Community Type (PCT). Key conclusions from the meeting and site inspection

include the following:

Agreed that vegetation on-site was likely to align to the following best fit BVTs and their associated Tozer (2006) mapping

unit:

e SR624 Silvertop Ash - Blue-leaved Stringybark shrubby open forest on ridges, north east South Eastern Highlands
Bioregion (this is equivalent to P10. Eastern Tablelands Dry Forest).

e SR534 Coast Grey Box - stringybark dry woodland on slopes of the Shoalhaven Gorges, southern Sydney Basin
Bioregion (this is equivalent to P27. Bungonia Slates Woodland).

e SR670 Yellow Box grassy woodland of the northern Monaro and Upper Shoalhaven area, South Eastern Highlands
Bioregion (this is equivalent to P24. Tableland Grassy White Box Yellow Box Blakely’s Red Gum Woodland).

SR534 Coast Grey Box - stringybark dry woodland has an estimated cleared percentage of 15% within the CMA. Most of

this vegetation community is within Bungonia State Conservation Area and Morton National Parks or Crown Land. Very

restricted. It will therefore be difficult to find an offset for this BVT. Variation rule is likely to be accepted for this BVT.
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How are the issues
addressed in this
report?

concerns or issues for
addressing.

Incorporated into
assessments of
significance.

Information has been
incorporated
throughout reporting
particularly in impact
assessment and
offsets strategy.

Information
incorporated as
required, particularly
in impact assessment
and offset strategy.

The conclusions from
this meeting have
assisted in aligning
the vegetation to
appropriate PCTs. The
site inspection with
OEH was vital in
providing confidence
in the PCT alignment.



Dates of
consultation

11/02/2019

27/04/2020

Agency

OEH

DPIE &
BCD
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Relevant key issues/discussion points

Likely have Eucalyptus bosistoana predominantly within the gullies/slopes with some E. melliodora amongst them. Very
difficult to distinguish between the two species as both are occurring together.

Likely that some of the Red Gums within the gullies/slopes area are E. tereticornis.

SR624 Silvertop Ash - Blue-leaved Stringybark shrubby open forest is Dry Sclerophyll Forest Formation with 40% cleared
within the CMA.

All efforts to directly offset this BVT would be made. If unlikely to offset directly, a BVT of Dry Sclerophyll Forest Formation
that has an equal or greater than 40% cleared would be proposed.

Phone meeting with Allison Treeweek (OEH), Tania Ashworth (OEH), Neville Hattingh (Element), Luke Baker (Niche) and
Rachael Snape (Boral) to discuss the Marulan South Project in the context of Peppertree Modification 5 Assessment.

The purpose of the meeting was to discuss the Marulan South Project development application, and how it relates to
Peppertree Modificaiton 5. The meeting also discussed that the BAM was used for the assessments, and that biodiversity
Stewardship Sites would be established as part of the biodiversity offset strategy.

Phone meeting with Lauren Evans (DPIE), Allison Treeweek (BCD), Lyndal Walters (BCD), Neville Hattingh (Element), Luke
Baker (Niche) Les Longhurst (Boral) and Rachael Snape (Boral), to discuss the response from DPIE in relation to
Commonwealth MNES. The purpose of the meeting was to understand the concerns of the BCD, and to discuss the
approach to updated the BDAR in light of the comments. The outcome of the meeting was to separate the
Commonwealth MNES into a separate chapter of the BDAR and to update the offsetting credits to reflect Peppertree
Modification 5.
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How are the issues
addressed in this
report?

Separate
Commonwealth
Assessment provided
as a standalone
chapter in Appendix 8.
Biodivesity offset
credits associated
with the Project and
Peppertree
Modification 5
provided in section
6.8.3.
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1.7 Assessment objectives and format

The primary objective of this assessment is to use the guidelines and methodology provided in the BAM to
determine the impact the Project would have on biodiversity, avoid and mitigate these impacts and then
calculate the Project’s biodiversity offset requirement. In addition, the SEARs for the Project have been
addressed, and impacts on Commonwealth MNES are addressed through the process of the BAM and by
assessments of significance for potentially impacted species.

This BDAR has two broad stages consistent with the BAM methodology:

Stage 1 — Biodiversity Assessment

e assessment of landscape features
e assessment of native vegetation
e assessment of threatened species and populations.

Stage 2 — Impact Assessment
e avoid and minimise impacts on biodiversity values

e consider impact and offset thresholds
e determine and calculate offset requirements.

Whilst not a requirement of the BAM, a biodiversity offset strategy has also been prepared to satisfy the
requirements of the SEARs.

1.8 Assessment resources and assessor qualifications
This BDAR has been prepared by the following accredited assessors or experts:
e Luke Baker — Senior Ecologist/Ecology Team Leader/Accredited Biodiversity Assessor: flora and fauna

field survey, data management, data entry, credit calculations, review of credit calculations, report
preparation

e Simon Tweed — Senior Ecologist/Ecology Team Leader/Accredited Biodiversity Assessor: Field survey
e Amanda Griffiths — Senior Ecologist/Accredited Biodiversity Assessor: Field survey
e Alex Christie —Ecologist/Accredited Biodiversity Assessor: Field survey and data management.

Other specialist staff involved in preparing the assessment include:

e Lucy Porter — Ecologist: field survey
e Dr Ross Jenkins and Greg Tobin — GIS Officer: mapping.
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2.1 Landscape assessment - methods
As detailed in section 4 of the BAM (OEH 2017), a landscape assessment for the Project is required, and is
completed within the BAM Calculator. Landscape value is an assessment of a number of factors including:

e native vegetation cover

e rivers, streams and estuaries

e areas of geological significance
e habitat connectivity.

For each factor the current state of the landscape is assessed, and compared with the state of the
landscape if the Project were to proceed.

2.1.1 Landscape features and scoring

Table 3 below provides details of the landscape settings and scored landscape features for the Project.

Table 3: Landscape features and scoring under the NSW BAM

Landscape features Description Figure
reference
IBRA South Eastern Highlands Interim Biogeographic Regionalisation for Australia Figure 7
bioregion/subregion (IBRA) region, and Bungonia IBRA subregion
Two Mitchell landscapes occur across the Study Area: Bungonia Tableland
] and Shoalhaven Gorge. The Project predominantly occurs within the .
Mitchell Landscapes . . o Figure 7
Bungonia Tableland Mitchell landscape and as such this Mitchell landscape
has been used for the landscape assessment calculations.
Marulan Creek, which is a 4th order stream, occurs to the north of the Study
Area at the location of the Marulan Creek Dam proposed Marulan Creek Dam
Inundation Area and Marulan Creek dam spillway.
Rivers, streams and ] )
estuaries and A number of ephemeral drainage channels occur through the middle of the .
Strahler stream Study Area, which would only provide very limited flow during high rainfall Figure 7
order events.
There are a number of small farm dams which occur throughout the Study
Area. These dams were empty during the warmer months of field survey.
Wetlands within and
adjacent to None n/a
development
The majority of native vegetation present within the Study Area has been
subject to historic clearing and grazing. Regeneration of these areas has
occurred over the past 40 years when logging ceased. As a result, much of
Cleared areas the native vegetation contains a relatively open woodland/forest structure  Figure 8

Marulan South Limestone Mine Continued Operations Project

with eucalypts of a similar age.

Areas that have extensively cleared are a combination of native
pasture/introduced pasture with scattered eucalypts. These more open
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Figure

Landscape features Description
reference

areas were typically used for foraging by goats, rabbits and kangaroos,
which has resulted in portions of bare earth cover.

Cleared areas are more prominent to the east where existing Mine Pit, and
rail loop occurs.

From a regional perspective, the habitats within the Study Area are
connected to extensive expanses of vegetation associated with the
Shoalhaven Gorge and Bungonia State Conservation Area. To the east, the
Study Area is predominately limited in connectivity due to the existing
Mine Pit.

The land to the west and north-west, is predominantly cleared for
agriculture. However, scattered patches of native vegetation occur across
the tableland areas, some of which is connected to the Study Area.

The Project site has some capacity to act as a linkage between the
vegetated reserve areas and the patchy vegetation of the tablelands. The
most consolidated linkages are illustrated within Figure 8, with the most
affected linkage being from the north-western corner of the Project site
and extending for approximately 5 kilometres in the same direction.

The Study Area does not form part of any national landscape corridors

(SEWPaC, 2012a) and no identified OEH wildlife corridors occur within the

vicinity of the Project site (OEH, 2011a ).

Land clearance for the Project would contribute to some fragmentation of

fauna habitat, in particular through the combination of the Northern Figure 8
Overburden Emplacement and Western Overburden Emplacement

reducing the connectivity width to patches of vegetation to the north-west.

The amount of contiguous bushland remaining, however, means that most

of the surrounding native vegetation cover would remain physically

connected.

Connectivity
features

Connectivity losses would occur for the life of the Mine with connectivity
being progressively reinstated during Mine rehabilitation. However, the
landforms reinstated during rehabilitation are likely to be a less favourable
linkage for some fauna species due to their topography, heterogeneity and
reduced quality in some areas. More mobile species such as birds and bats
without highly specific habitat requirements (at least for certain lifecycle
aspects) are likely to be most effective at using reinstated linkages.

Vegetation to be disturbed for the proposed Marulan Creek Dam proposed
Marulan Creek Dam Inundation Area is unlikely to result in an increase in
loss of connectivity, given the relatively narrow linear disturbance, and that
the impact area is predominantly cleared paddocks. No other riparian
linkages would be impacted by the proposal

A 1,500m buffer was applied to the site resulting in an overall buffer area

of 3,489.5 ha. Aerial interpretation coupled with the results of the current

field survey, was used to map the area of native vegetation, and introduced
Buffer area (percent  vegetation. In total, 1,356.9 ha is non-native vegetation (consisting of Mine
native vegetation pit, existing emplacement and infrastructure, residential and roads/rail Figure 8
cover) links etc.) and 2,132.6 ha is native vegetation.

Woody vegetation cover

The native vegetation extent and cover of woody vegetation was
determined via aerial photography interpretation based on canopy cover.
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Landscape features

Site context

Geological
significance and soils
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Description

For woody vegetation 52.2% of the buffer area was determined to support
native woody vegetation with benchmark cover (1,823.9 ha).

Non-woody vegetation cover

For non-woody vegetation, experience of the Study Area was drawn upon
in addition to aerial photography interpretation to estimate cover of native
grassland vegetation. Areas that were naturally grassland correspond with
high fertility depressions situated away from core infrastructure. It was
conservatively estimated that 8.8 % of the buffer area contains native
grassland (308.7 ha).

Total native vegetation cover

Combining the estimated woody and non-woody vegetation cover resulted
in 61% of the buffer area supporting native vegetation. This falls into the
30-70% category within the BAM Calculator.

Site based assessment as per BAM.

One cave is known to occur within 900 m of the Study Area, known as Main
Gully Spring (Bauer and Bauer 1998). Main Gully Spring is located beneath
the Mine and it is known during periods of high discharge that this cave
acts as an overflow. A number of chambers and tunnels are described by
Bauer and Bauer (1998) as occurring in the cave including a chamber 1 m x
2.7 m wide, and a pool approximately 7 m from the entrance. The cave is
inundated with water during periods of rainfall.

Given the distance from the Study Area and safety restrictions, this cave
was not inspected by Niche during the field survey, however Boral and
Element Environment representitives inspected the cave with an
experienced caver in August 2017. Photographs and videos of the cave
were provided to Niche in order to gauge its usage as fauna habitat which is
discussed later in section 6.2.

Due to the distance from the Study Area, it is highly unlikely that the cave
would be impacted by the Project. Mining and blasting, which is to occur
approximately 900 m north of the cave, is unlikely to result in any impact to
the cave system. This is supported by the fact that there are no known
impacts to the cave system even though there has been an on-going history
of mining and blasting within the existing Mine pit, especially the southern
end of the South Pit which is considerably closer to the cave than what
future proposed balsting would be. Therefore, the Project is not forecast to
increase noise or vibration to the Main Gully Spring Cave or any other
known caves in the locality.

The cave would therefore not be impacted by the Project. Further
discussion in relation to fauna habitat potential within the cave is provided
in section 6.2.

There are no other areas of geological significance within the buffer area.
There are no high hazard soil areas.
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3.1 Bionet Atlas & EPBC Act Protected Matters Search

A review of spatial records of threatened flora within a 10 km radius of the Study Area was undertaken using
data obtained from the Bionet Atlas, and predicted threatened biodiversity were generated from an EPBC
Act Protected Matters Search.

Thirty-one threatened flora have been previously recorded or have modelled habitat within a 10 km radius
of the Study Area (Appendix 1) according to the database searches. The results were considered during field
survey planning and the likelihood of occurrence analysis, performed prior to field survey and updated post
field survey.

The potential for these species to occur within the Study Area is discussed in section 3.3 and Appendix 1.
Commonwealth listed threatened species as specifically detailed in Appendix 8.

3.2 Plant community delineation and mapping

Vegetation within the Study Area has been mapped previously as part of the Native vegetation of South
Eastern NSW (Tozer et al. 2006) (Figure 10). The mapping units of the Tozer et al. (2006) mapping have
been aligned by OEH to an associated PCT in the OEH Vegetation Information System (VIS) database. This
mapping Project aided the initial preliminary vegetation mapping of the Study Area and surrounds, and was
used initially to inform a constraints assessment for the Project in 2014.

Validation of the Tozer et al. (2006) mapping Project, and revision of the mapping was undertaken from the
3rd to the 6th of February 2015, with further refinements completed on the 12" February 2018 (Figure 11).
The validated mapping utilised the methodology specified in the OEH (2014) Framework for Biodiversity
Assessment, which entail assigning the vegetation on-site to an associated PCT and condition class.

The FBA required the collection of the following attributes which assisted in determining a relevant
condition class to each vegetation polygon:

e native species richness (20 x 20 m)

e native over-storey cover (projective foliage cover at 5 m intervals along 50 m transect)

e native mid-storey cover (projective foliage Cover at 5 m intervals along 50 m transect)

e native ground cover (grasses) (frequency tally at 1 m intervals along 50 m transect)

e native ground cover (shrubs) (frequency tally at 1 m intervals along 50 m transect)

e native ground cover (other) (frequency tally at 1 m intervals along 50 m transect)

e exotic cover (as for native over-storey, mid-storey and groundcover)

e over-storey regeneration (proportion of overstorey dominants present as immature recruitment)
e number of trees with hollows (within 50 x 20 m plot)

e total length of fallen logs (within 50 x 20 m plot).

In addition to the prescribed FBA transect data collection above, within each 20 x 20 m plot all vascular
plant species were identified (to species level where sufficient plant material was available) and assigned a

cover abundance score.

In total, the vegetation validation completed to February 2018 resulted in over 30 FBA plots completed
within the Study Area and within the immediate region.
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Between the FBA plots, walking and driving transects were completed in order to determine the extent of
each vegetation polygon. Given the prior clearing events and grazing pressures in portions of the Study
Area, the transition between polygons was not clear in some instances, and thus topography and the PCT
habitat descriptions, coupled with the Tozer et al. (2006) descriptions were used to map the extent.

The field survey presented a number of difficulties with eucalypt identification, due to the historic clearing
of the site, and the overlap of Eucalyptus bosistoana and E. melliodora - which are quite similar in
appearance. Similarly, the presence of Eucalyptus tereticornis, E. Blakelyi and E. amplifolia were in
combination, thus also presenting identification difficulties. To assist in identification of the eucalypts and
alignment to relevant PCTs and Tozer et al. (2006) mapping units, a site visit with John Briggs (OEH) and
Miles Boak (OEH) was undertaken on 6th of June 2016 with Niche. The site visit and subsequent
consultation (Table 2) assisted in aligning the PCTs within the Study Area.

Due to the changes in biodiversity legislation (commencement of the BC Act — enacted in August 2017), an
update of the flora survey was completed from July 31°* to the 1% of August 2018 which followed the BAM.
The update of the flora survey to the BAM, streamlined the biodiversity development/offset credit ratios,
which were not possible given no credit conversion tools were publically available.

The most recent flora survey effort consisted of 38 BAM plots/transects within the Study Area (Figure 11).
The BAM plots collected the data detailed in Table 4.

Table 4. BAM attribute data requirement

Attribute Survey requirement

Stratum and layer Stratum & layer in which each species occurs

Growth form Growth form for each recorded species

Species name Scientific name and common name

Cover Estimate the % foliage cover across the plot of each species rooted in or overhanging
the plot.

Abundance rating For species with cover less than or equal to 5%, count or estimate the number of

individuals or shoots of each species within the plot, using the following intervals:
1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000,1500,2000, etc.

Composition Assessment of composition is based on the number of native plant species (richness)
observed and recorded by the assessor within a plot for each growth form group.

Structure Structure is the assessment of foliage cover for each growth form group within the
20m x 20m plot boundary. The assessor must record an estimate of the foliage cover
for each native and exotic species present within the 20m x 20m plot. Foliage cover
estimates for each species must draw from the following number series: 0.1, 0.2,
0.3,....1, 2, 3,....10, 15, 20, 25,......100%. The assessor must assign high threat

Function The number of large trees, tree stem size class, tree regeneration and length of
fallen logs is recorded within a 1000m? plot

Litter cover is assessed as the average percentage ground cover of litter recorded
from five 1m x 1m plots evenly located along the central transect

The number of trees with hollows is determined by counting the number of trees
with hollows that are visible from the ground in the 20m x 50m plot.
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Walking meanders were undertaken between plot locations. At a minimum, the combined foot traverses
complied with the recommended number and length of traverses per area of stratification unit (vegetation
community) according to DEC (2004) and OEH (2016) survey guidelines. The walking meanders were also
used to survey for threatened flora species across the Study Area, in particular the presence of Solanum
celatum which occurs widely across the locality.

The number of plots undertaken, along with the required survey effort as specified in the BAM is provided
in Table 4 and shown in Figure 11.

The species list and transect data obtained during the field assessment is provided in Appendix 3 and
Appendix 4.

3.2.1 Plant community delineation and mapping

As detailed above, the vegetation of the Study Area was validated using methods consistent with the BAM.

Within the Study Area five native vegetation types and one non-native vegetation type were identified.
These vegetation communities were aligned to the relevant Tozer et al. (2006) vegetation unit, and Plant
Community Types (PCTs) required for use with the BAM.

Different condition classes were assigned to vegetation where obvious differences in structure and quality
occurred, resulting in two PCTs and four vegetation categories as shown in in Table 5.

Descriptions for those communities which occur within the Study Area are provided in Appendix 2, and the
updated vegetation community mapping is shown in Figure 11.
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Table 5. Vegetation mapping and alignment for vegetation types within the Study Area

Vegetation
zone no.

10

Marulan South Limestone Mine Continued Operations Project

Plant Community Type (PCT)

PCT 1334 Yellow Box - Blakely's Red
Gum grassy woodland on the
tablelands, South Eastern Highlands
(SR670)

PCT 778 Coast Grey Box — stringybark
dry woodland on slopes of the
Shoalhaven Gorges -Southern Sydney
Basin (SR534)

PCT 1150 - Silvertop Ash - Blue-leaved
Stringybark shrubby open forest on
ridges, north east South Eastern
Highlands Bioregion (SR624)

731 - Broad-leaved Peppermint - Red
Stringybark grassy open forest on
undulating hills, South Eastern
Highlands Bioregion (SR524)

PCT 1334 Yellow Box - Blakely's Red
Gum grassy woodland on the
tablelands, South Eastern Highlands
(SR670) — Best fit equivalent based on
surrounding land use and previous
Tozer et al. (2006) mapping

Non-native
Total

Total native vegetation

Equivalent Tozer et al.
(2006) mapping unit

P24. Tableland Grassy
White Box Yellow Box

Blakely’s Red Gum

Woodland (best fit)

P27. Bungonia Slates

Woodland

P10. Eastern

Tablelands Dry Forest

P23. Tableland Hills

Grassy Woodland

No equivalent

Vegetation
formation

Grassy
Woodlands

Dry Sclerophyll
Forests
(Shrub/grass
subformation)

Dry Sclerophyll
Forests
(Shrubby sub-
formation)

Grassy
Woodlands

Grassy
Woodlands

Vegetation class

Southern
Tableland Grassy
Woodlands

Central Gorge
Dry Sclerophyll
Forests

South East Dry
Sclerophyll
Forests

Southern
Tableland Grassy
Woodlands

Southern
Tableland Grassy
Woodlands
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Threatened
Ecological
Community
(TEC)*

EEC under BC Act.

CEEC under EPBC
Act.

Not listed

Not listed

Not listed

Not listed

PCT %
cleared

92

15

40

80

92 -
however
no real
equivalent
for this
vegetation
community
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Condition
identifi Plot
! entifier . Total (ha) o s.
input used in required
calculator
Medium 48.8 4
Poor 31.9 4
Acacia 7.9 3
Medium 57.9 5
Poor 7.5 3
Medium 13.7 3
Poor 2.6 2
Medium 12.0 3
Non
EEC_water 0.1 1
dependent

70.0 -

252.4

182.4

Plots
completed

10
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3.2.2 Plant community descriptions

Refer to Appendix 2 for plant community descriptions and diagnostic species for each PCT.

3.2.3 Site values

Flora

Floristic data recorded from floristic plots performed throughout the identified vegetation zones is included
within Appendix 3.

Plot and transect values

The results of the plot data and species list obtained during the field assessment is provided in Appendix 3
and Appendix 4.

Vegetation integrity scores

The Vegetation integrity assessment was carried out by entering plot data into the BAM Calculator. The
data provides quantitative measures of composition, structure and function for each vegetation zone
(Appendix 4). The BAM Calculator compares the values recorded with the benchmark for the vegetation
class to provide the Vegetation integrity score. This score represents the overall condition of the vegetation
compared against the benchmark (out of 100).

The score from these inputs, coupled with data in the following section of this report, is used to determine
the number of ecosystem credits that are required to offset development.

All vegetation zones within the development envelope scored within the threshold for offsetting (15 out of
100 for threatened ecological communities and 17 out of 100 for non-threatened ecological communities).
Ecosystem credit offsets are required for impacts to all native vegetation within the development envelope.

3.2.4 High threat and priority weeds

During the field surveys five high threat weeds as listed under the NSW Biosecurity Act 2015 were recorded
within the BAM plots.

High threat weed species recorded include: Nassella trichotoma (Serrated Tussock), Lycium ferocissimum
(Africian Box Thorn), Chloris gayana (Rhodes Grass), Hypericum perforatum (St Johns Wart) and Paspalum
dilatatum (Dallas Grass).

As indicated in the Flora plot results (Appendix 4), the abundance and cover of Nassella trichotoma
(Serrated Tussock) was quite high across most of the flora plots, in particular those completed within the
open areas which have been historically grazed. These areas typically coincide with the occurrence of
PCT1334 Yellow Box - Blakely's Red Gum grassy woodland.

3.2.5 Threatened ecological communities (BC Act)

A list of Threatened Ecological Communities (TECs) occurring or potentially occurring within the locality as
generated from the database searches detailed in section 3.1, is provided in Appendix 1. The database
searches identified seven TECs that have been identified as potentially occurring within the locality.

Based on the results of the detailed vegetation validation, an analysis of existing vegetation mapping by
Tozer et al. (2006), and review of the Conservation Advice of the TECs, one TEC was identified as being
present within the Study Area:
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e White Box Yellow Box Blakely’s Red Gum Woodland and Derived Native Grassland (Endangered
Ecological Community (EEC) under the BC Act and Critically Endangered Ecological Community (CEEC)
EPBC Act).

The White Box Yellow Box Blakely’s Red Gum Woodland community was identified as aligning to PCT1334
Yellow Box - Blakely's Red Gum grassy woodland on the tablelands, South Eastern Highlands (SR670).

Based on the plot surveys within and surrounding the development envelope, three vegetation condition
classes were attributed to the TEC:

1. Moderate condition: Consisting of clumps of scattered trees with a mix of native and
introduced ground cover (vegetation integrity 40.4)

2. Poor condition: consisting of few scattered Eucalyptus melliodora, E. bosistoana, and E. blakelyi
(vegetation integrity 23.7)

3. Acacia: consisting of planted and regenerating Acacias and occasional eucalypts (not a CEEC
under the EPBC Act) (vegetation integrity 26.1)

In total, 88.6 ha of the TEC is listed under the BC Act which has been justified in detailed in Appendix 2. The
location of the TEC has been provided in Figure 12.

3.2.6 Threatened ecological communities (EPBC Act)

Our validated vegetation mapping concluded that one EPBC Act listed TEC occurs in the Study Area — White
Box Yellow Box Blakely’s Red Gum Woodland. Details regarding alignment and description of the TEC is
provided in Appendix 1 and Apepndix 8, and the location of the TEC shown on Figure 13.

In summary, the following two condition classes of PCT1334 that occur within the Study Area, meet that of
the DEH (2006) guidelines for White Box Yellow Box Blakely’s Red Gum Woodland:

e Moderate condition: occupies 48.8 ha of the Study Area.
e Poor condition: this condition classes occupies 31.9 ha of the Study Area.

Together, a total of 80.7 ha of the TEC occurs within the Study Area (see Appendix 8 for futher details).

3.3 Threatened flora (BC Act and EPBC Act)

Threatened flora with the potential to occur, as generated by the BAM Calculator, are presented in Table 7
and Appendix 1. This list was refined post field survey for the development envelope within the BAM
Calculator on the basis of the vegetation types, condition and habitat features as well as the results of field
survey. The list of predicted and candidate species generated via the BAM Calculator is in Table 6. A status
for each species is provided which represents the basis for deciding whether a species was present or
absent from the development envelope.

Walking meanders were used to survey for threatened flora species across the Study Area, in particular the
presence of Solanum celatum (listed as Vulnerable under the BC Act), given the species has been previously
recorded throughout the locality.

In total, approximately 14 hours of threatened flora random meanders per two ecologists were conducted
between 3rd and 6th February 2015, and 5th February 2018. And a further 5 hours completed between 31°
July and 1% August 2018.

During the field survey, one individual of Solanum celatum was recorded within the Study Area at the
Southern Overburden Emplacement Area (Figure 15). The individual was recorded midslope along a shallow
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gully, within vegetation mapped as PCT778 Coast Grey Box — stringybark dry woodland. The species is also
known to be present within the locality with extensive records within the Bungonia State Conservation
Area. Under section 6.1.4.29 of the BAM, a species polygon is to be established by the location of the
individual plant or group of plants, and a 30m buffer area around the outside of the individual plant or
group of plants. In the case of the Solanum celatum recorded, an area of 0.1 ha has therefore been
attributed.

Threatened flora that have potential to occur in the habitat types of the Study Area are relatively
conspicuous and are unlikely to remain undetected during the survey. Given the field survey was
completed during the recommended survey times for those species identified in the BAM Calculator (Table
6), the flora habitat requirements, and the conspicuous nature of the species, it is highly unlikely that
threatened flora occur listed on the BC Act or EPBC Act occur within the Study Area.

Further discussion regarding EPBC Act listed threatened flora has been provided in Appendix 8.
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Table 6. Candidate threatened flora as generated by the Biodiversity Credit Calculator

Common Name

Flockton Wattle

Thick Lip Spider
Orchid

Buttercup Doubletail

Pink Donkey Orchid

Paddys River Box,
Camden Woollybutt

Superb Midge Orchid

Cambage Kunzea

Dwarf Phyllota

Bungonia Rice-flower

Cotoneaster
Pomaderris

Scientific Name

Acacia flocktoniae

Caladenia tessellata

Diuris aequalis

Diuris tricolor

Eucalyptus
macarthurii

Genoplesium
superbum

Kunzea cambagei

Phyllota humifusa

Pimelea axiflora
subsp. pubescens

Pomaderris
cotoneaster

' As determined by BAM calculator
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Jan

Yes

Yes

Yes

Yes

Yes

Yes

Feb

Yes

Yes

Yes

Yes

Yes

Yes

Mar

Yes

Yes

Yes

Yes

Yes

Yes

Apr

Yes

Yes

Yes

Yes

Yes
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May

Yes

Yes

Yes

Yes

Yes

Jun

Yes

Yes

Yes

Yes

Yes

Jul

Yes

Yes

Yes

Yes

Yes

Aug

Yes

Yes

Yes

Yes

Yes

Sep

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Oct

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Nov

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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Dec

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Status®

No — conspicuous species not detected during targeted field survey. Field survey
completed during recommended survey time (November, February).

No — no records within 10km of subject site. There is some marginal habitat within the
Study Area within the areas containing Box Gum Woodland with an open understorey,
however given the species was not detected during survey which was completed during
the known flowering time (October), the species is unlikely to be present.

No — no records within the locality. Only known from 20 fragmented populations, none
of which occur near the Study Area. The species can occur within Box Gum Woodland
habitat, however was not detected during the field survey which was completed during
the known flowering time for the species.

No — no records within the locality. No habitat within the Study Area. The species was
not detected during the field survey which was completed during the known flowering
time for the species.

No - conspicuous species that is unlikely to remain undetected during field survey.

No — no habitat present at site. No records within the locality. The species is restricted
to the Central and Southern Tablelands of NSW where it has been recorded from 2
locations near Nerriga, c. 20 km apart, and north of Wallerawang. Surveys completed
during the recommended survey period (February). Not recorded during field survey.

No — relatively conspicuous species unlikely to remain undetected during field survey.
Field survey completed during recommended survey time (all year).

No — not detected during the field survey that was completed during the recommended
survey time for the species (all year). Relatively conspicuous, and unlikely to remain
undetected during the field survey.

No — not detected during targeted flora survey which was completed during the
recommended survey time (November). Unlikely to remain undetected during the
survey.

No — not detected during targeted flora survey which was completed during the
recommended survey period (all year). Unlikely to remain undetected during the
survey.
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Common Name

Delicate Pomaderris

Matted Bush-pea

Solanum celatum

Silky Swainson-pea

Marulan South Limestone Mine Continued Operations Project

Scientific Name

Pomaderris delicata

Pultenaea
pedunculata

Solanum celatum

Swainsona sericea

Jan

Yes

Yes

Feb

Yes

Yes

Mar

Yes

Apr May Jun Jul Aug Sep

Yes Yes Yes Yes Yes Yes

Yes

Yes

Yes
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Oct

Yes

Yes

Yes

Yes

niche

Environment and Heritage

Nov  Dec
Yes Yes
Yes
Yes
Yes Yes

Status®

No — not detected during targeted flora survey which was completed during the
recommended survey time (November). Unlikely to remain undetected during the
survey.

No — not detected during targeted flora survey which was completed during the
recommended survey period (November). Unlikely to remain undetected during the
survey.

Yes — one individual detected during the field survey.

No — not detected during targeted flora survey which was completed during the
recommended flowering period (November). Unlikely to remain undetected during the
survey.
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4.1 Bionet Atlas & EPBC Act Protected Matters Search

Similar to that in section 3.1, a review of spatial records of threatened fauna within a 10 km radius of the
Study Area was undertaken using data obtained from the Bionet Atlas, and predicted threatened
biodiversity were generated from an EPBC Act Protected Matters Search.

Sixty-nine threatened fauna have been previously recorded or have modelled habitat within a 10 km radius
of the Study Area (Appendix 1) according to the database searches. The potential for these species to occur
within the Study Area is discussed in section 4.3 and Appendix 1.

Specific discussions regarding Commonwealth listed threatened fauna is provided in Appendix 8.

4.2 Methods - field survey

The fauna field surveys incorporated both targeted survey using established survey techniques (as
described in Table 7) and habitat-based assessment.

The fauna survey design had an emphasis on the detection of species credit fauna where habitat was
present. Since ecosystem credit species (see Appendix 1) have a high likelihood of being present on the site
(based on the presence of habitat surrogates), specific targeted survey was not always performed for these
species. However, the survey design attempted to detect the range of fauna using the Study Area in order
to assist with evaluating its importance to fauna more generally.

The fauna survey effort was conducted over four main fauna survey periods corresponding to the different
Project components:

e Study area and surrounds surveyed over four days between 26th November and 1st December 2014.
This included spotlighting, call playback, and habitat based assessment.

e Targeted fauna survey across Study Area from the 2nd to 6th February 2014. This included camera
trapping, spotlighting, and habitat assessment.

e Amphibian and habitat survey along Barbers Creek, Bungonia Creek and areas of Shoalhaven River
between the confluences with the above creeks. This was undertaken on the 2nd to 4th March 2015.

e Flora and fauna survey undertaken on 19th to 21st May 2015 and included Koala SAT surveys,
spotlighting, call-play back, habitat assessment, bird surveys and Anabat analysis.

e Koala SAT surveys completed within the Northern Overburden Emplacement Area on 5th February
2018.

Habitat assessment considered the type and condition of habitats for fauna species. Habitat features
recorded within the survey area included:

e Topographic features (such as slope, aspect and landscape position)

e Geology/soil type

e Dominant vegetation community composition, structure and condition of strata levels
e Form, quality and location of water sources

e The presence, number, size and condition of unique habitat features (such as tree hollows and crevices,
loose tree bark, fallen timber mistletoe and any rock outcropping or scattered surface rock)

e The level of disturbance.
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Details regarding the survey effort and techniques employed are provided in Table 7, and the location of
each survey are shown on Figure 14.
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Table 7. Fauna survey details and effort

Method

Ultrasonic
call
recording
for bats

Ultrasonic
call
recording
for bats

Harp
Trapping

Diurnal
bird
surveys (2
hectare)

Effort and Timing Total effort

Each unit set for 10 hour
recording for one night:

3 units x 29/10/2014

3 units x 30/10/2014

3 units x 31/10/2014

90 hours

Each unit set for 10 hour
recording:

5 units x 02/02/2015

3 units x 03/02/2015

1 unit x 04/02/2015

1 unit x 05/02/2015

100 hours

2 x nights; 02/02/2015
1 x night; 04/02/2015

1 x night; 05/02/2015

2 x nights 04/02/2015
0.75 hours; 02/02/2015
1 hour; 02/02/2015

1 hours; 03/02/2015

1 hour; 04/02/2015
0.75 hours; 05/02/2015
0.75 hours; 05/02/2015
0.75 hours; 02/03/2015
1.75 hours; 03/03/2015
1 hour; 20/05/2015

2 hours; 21/05/2015

1 hours; 01/08/2018

2 hours; 03/08/2018

72 hours

27.5 hours

niche
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Details

One Anabat Il bat detector and two Anabat CF recorder
unit was deployed at three separate sites. Each unit was
left along potential flyways or watercourses. The
location of the detectors has been provided in Figure
14.

Wildlife Acoustics SM2BAT ultrasonic recorders were
deployed at five sites and set to record from dawn to
dusk (10 hours). The detectors were placed on the
ground or elevated up to a metre where possible and,
pointed upwards at approximately a 45 degree angle.
The location of the detectors has been provided in
Figure 14.

Harp traps were deployed overnight along identified
flyways along tracks or close to waterways. The location
of the harp traps has been provided in Figure 14.

20 minute, 2 hectare bird surveys were extended in
time due to relatively low bird activity in most areas and
additional species being recorded after or at the end of
the typical standard 20 min period. Incidental bird
sightings were made throughout surveys activities with
species of note being recorded spatially. Birds were
identified with the use of 10 X 42 binoculars or from
their calls.

2 See Appendix 8 for further details regarding Commonwealth listed threatened biodiversity
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Target species (NSW)

Large-eared Pied Bat,
Eastern False Pipistrelle,

Golden-tipped Bat,
Eastern Bent-wing-bat,
Eastern Freetail-bat,
Southern Myotis,
Yellow-bellied

Sheathtail-bat, Greater

Broad-nosed Bat.

All birds

a5

Target species
(Commonwealth)

Large-eared Pied Bat

All  birds, including
Regent Honeyeater

EPBC species survey
guidelines met in
relation to Study Area? 2

Yes guidelines met for
Large-eared Pied Bat.

Yes survey guidelines
met- Regent Honeyeater
— 20 hours over 10 days
using area searches.



Method

Reptile
survey

Remote
Cameras

Spotlighti
ng

Call
playback
and Owl
Listening

Marulan South Limestone Mine Continued Operations Project

Effort and Timing Total effort
20 mins 05/02/2015
45 mins 06/02/2015 90 mins

25 mins 05/02/2018

27 nights x 2 cameras
(37,38) 06/02/2015

31 nights x 4 cameras
(40,45,39,43) 02/03/2015
27 nights x 3 cameras
(41,78,74) 06/02/2015

30 nights x 2 cameras
(46,48) 03/02/2015

30 nights x 2 cameras
(75,77) 03/02/2015

Per ecologist:

30 mins; 03/02/2015

30 mins; 03/02/2015

45 mins; 05/02/2015

30 mins; 03/02/2015

45 mins; 04/02/2015

45 mins; 05/02/2015

2 hours; 02/03/2015

2 hours; 03/03/2015

2 hours; 03/03/2015

60 mins 05/02/2018

30 mins 31/08/2018

3,408 hours

22.5 hours
total

3 x 45 minute surveys:
03/02/2015, 05/02/2015

3 hours
1 x 45 minute survey:
04/2/2015
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Details

Random meander turning over surface rocks. Note that
such habitat was very restricted and sparse.

Moultrie 990i infrared cameras were deployed. Half of
the cameras were baited with a mix of peanut-
butter/oats/honey while the other half were baited
with sardines. Cameras were placed along animal tracks
near water points or other features.

Spotlighting surveys targeting arboreal mammals and
nocturnal birds were performed, primarily on foot by
two ecologist. Areas near existing access tracks were
also surveyed via a slow moving vehicle throughout
parts of the Study Area.

Target species — Powerful Owl, Masked Owl, Sooty Owl,
Koala, Yellow-bellied Glider and Sugar Glider. Call-
playback sites were established at three locations
within the Study Area over the three nights. After an
initial listening period of five minutes, calls of the target
species were broadcast through a 10 watt megaphone
for five minutes followed by a five minute listening
period and a period of spotlighting.
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Target species (NSW)

Pink-tailed Legless Lizard
Striped Legless Lizard
Broad-headed Snake
Little Whip Snake
Rosenberg’s Goanna

Spotted-tail Quoll, Long-
nosed Potoroo, Brush-
tail Rock Wallaby, New
Holland Mouse.

Koala, Yellow-bellied
Glider, Squirrel Glider,
Sooty Owl, Powerful
owl, Masked Oowl,
Barking Owl, Spotted-
tailed Quoll.

Koala, Yellow-bellied
Glider, Squirrel Glider,
Sooty Owl, Powerful
Oowl, Masked Oowl,
Barking Owl.
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Target species
(Commonwealth)

Pink-tailed Legless Lizard
Striped Legless Lizard
Broad-headed Snake

Spotted-tail Quoll,
Brush-tail Rock Wallaby,
Long-nosed Potoroo,

New Holland Mouse.

Greater Glider, Grey-
headed Flying Fox, Koala

Koala

EPBC species survey
guidelines met in
relation to Study Area? 2

Habitat in Study Area
limited to non-existent.
Survey effort therefore
suitable given the lack of
habitat present.

Yes — 3.408 hours of
trapping is extensive for
a range of threatened
mammals.

Yes — Koala assumed
present.

No Grey-headed Flying
Fox camp site as evident
by field inspection.
Greater  Glider
habitat.

lacks

Yes — Koala assumed to
be present.



Method Effort and Timing Total effort
15 mins; 03/02/2015

Frog 20 mins; 03/02/2015

charus 30 mins; 05/02/2015

Z:‘];"ey 60 mins; 04/02/2015 11 hours

. 30 mins; 04/02/2015

aquatic

- 3 hours; 02/03/2015

surveys. 3 hours; 03/03/2015
3 hours; 03/03/2015

Stag 2 x 30 mins; 03/02/2015

. . 2 hours

watching 2 x 30 mins; 05/02/2015
3 x surveys; 03/02/2015
1 x survey; 05/02/2015

Koala SAT 4h

oata 1 x survey 05/02/2018 ours

1 x survey 02/08/2018

Opportun

istic During all activities 48 hours

survey

Marulan South Limestone Mine Continued Operations Project
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Details

Frogs were listened for at dams and permanent and
ephemeral drainage lines throughout the Study Area.
Active searching for frogs using spotlights was also
conducted around watercourses. Frog surveys were
done outside of the Study area along the Shoalhaven
River and its tributaries recognising the potential for
indirect impacts through water discharge.

Trees with hollows or cracks watched

immediately prior to sunset.

were

SAT (Koala scat) surveys were conducted across the
Study Area. In addition to SAT surveys random tree
inspections were carried out during traverses of the
Study Area at selected feed trees searching for scats
and characteristic bark scratches.

Opportunistic observations were made of fauna aided
with binoculars and photography as appropriate.
Opportunistic survey included searches of habitat such
as under logs, rocks or waste piles (where limited areas
of such habitat existed) or within heaped leaf litter,
casual bird or mammal observations or observations of
their calls, including during overnight activities within
the Shoalhaven River area, and observations of indirect
evidence for certain species such as scats tracks and
other traces.

Biodiversity Development Assessment Report

Target species (NSW)

Littlejohn’s Tree Frog,
Green and Golden Bell
Frog, Giant Burrowing
Frog.

Yellow-bellied Glider,
Squirrel Glider, Sooty
Owl, Powerful Owl,
Masked Owl, Barking
Oowl.
Koala
All species

a7

Target species
(Commonwealth)

Littlejohn’s Tree Frog,
Green and Golden Bell
Frog, Giant Burrowing
Frog.

Koala

All species

EPBC species survey
guidelines met in
relation to Study Area? 2

Yes — lack of habitat in
Study Area.

Yes — Koala assumed to
be present.
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4.3 Assessment of threatened fauna species and populations

Threatened fauna species predicted or potentially occurring within the IBRA subregion were reviewed. This
list was refined post field survey for the development envelope within the BAM Calculator on the basis of
the vegetation types, condition and habitat features as well as the results of field survey. The list of
predicted and candidate species generated via the BAM Calculator is in Table 8. A status for each species is
provided which represents the basis for deciding whether a species was present or absent from the
development envelope. No ecosystem credit species were omitted from the BAM Calculator, despite there
being very limited or no habitat present within the Site for many of the predicted species.
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Table 8: List of predicted and candidate threatened species for the proposed Project

Common
Name

Candidate fauna species (species credit species)

Regent
Honeyeater

(Breeding)

Pink-tailed
Legless Lizard
Gang-gang
Cockatoo

(Breeding)

Glossy Black-
Cockatoo

(Breeding)

Eastern
Pygmy-
possum

Large-eared
Pied Bat

Giant
Burrowing
Frog

Little Eagle
(Breeding)
Broad-
headed

Snake
(breeding)

Scientific Name

Anthochaera
phrygia

Aprasia
parapulchella

Callocephalon
fimbriatum

Calyptorhynchus
lathami

Cercartetus
nanus

Chalinolobus
dwyeri

Heleioporus
australiacus

Hieraaetus
morphnoides

Hoplocephalus
bungaroides

Jan

Yes

Yes

Yes

Yes

Feb

Yes

Yes

Yes

3 As determined by Bam calculator
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Marc

Yes

Yes

Yes

Yes

Apr May Jun Jul Aug

Yes Yes Yes Yes Yes

Yes Yes Yes Yes

Yes  Yes

Yes

Sep

Yes

Yes

Yes

Yes

Yes

Yes

Oct

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Nov

Yes

Yes

Yes

Yes

Yes

Dec

Yes

Yes

Yes

Yes
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Status?

No — no breeding habitat identified within the Study Area. The species was also not
recorded foraging during the survey. The total survey hours exceed the survey
guidelines specified in DEWHA (2017). We have also investigation historic records and
habitat that aligns to the species as per Bionet

No —lack of rocky habitat. Targeted reptile surveys did not record the species.

No — no breeding habitat identified within the Study Area. The species was also not
recorded foraging during the survey.

No — no breeding habitat identified within the Study Area. The species was also not
recorded foraging during the survey which was completed during the recommended
survey time (November).

No — species not recorded during targeted survey. Unlikely to be present. No
previous records within the Study Area. Survey completed during recommended
survey time (November).

Yes — recorded during the field survey.

No — no habitat present within the Study Area (lack of fringing vegetation along the
Marulan Creek. No tadpoles recorded in the proposed Marulan Creek Dam
Inundation Area to the north of the site. No tadpoles recorded during the targeted
amphibian survey.

No — no breeding habitat identified within the Study Area. The species was also not
recorded foraging during the survey.

No — lack of preferred habitat present for the species. Reptile surveys completed
during recommended survey period (November)
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Common
Name

Southern
Brown
Bandicoot
(eastern)

Swift Parrot
(Breeding)

Booroolong
Frog

Little
Bentwing-bat

(Breeding)

Eastern
Bentwing-bat

(Breeding)

Stuttering
Frog

Barking Owl

(Breeding)

Powerful Owl

(Breeding)

Squirrel

Glider

Brush-tailed
Rock-wallaby

Pink Robin

Marulan South Limestone Mine Continued Operations Project

Scientific Name

Isoodon
obesulus
obesulus

Lathamus
discolor

Litoria
booroolongensis

Miniopterus
australis

Miniopterus
schreibersii
oceanensis

Mixophyes
balbus

Ninox connivens

Ninox strenua

Petaurus
norfolcensis

Petrogale
penicillata

Petroica
rodinogaster

Jan

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Feb

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Marc

Yes

Yes

Yes

Yes

Yes

Apr

Yes

Yes

Yes

Yes

May

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Jun

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Jul

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Aug

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Sep

Yes

Yes

Yes

Yes

Yes

Yes

Oct

Yes

Yes

Yes

Yes

Yes

Yes

Nov

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Dec

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Biodiversity Development Assessment Report

niche

Environment and Heritage

Status?

No — not detected during the field survey which was completed during the
recommended survey period (all year). No previous records at the site.

No — no breeding habitat identified within the Study Area. The species was also not
recorded foraging during the survey. Surveys completed during the recommended
survey time (August).

No —habitat present within the Study Area is marginal at best for the species.
Marulan Creek does not contain fringing native vegetation, lacks flow unless after
heavy rain, and lacks rocky outcrops. Tadpoles not recorded during the targeted
amphibian survey.

No — no breeding habitat identified within the Study Area. The species was also not
recorded foraging during the survey.

No — no breeding habitat identified within the Study Area. The species was also not
recorded foraging during the survey.

No — No habitat present. No rainforest wet forest or tall open forest present at
Marulan Creek.

No — species not detected during targeted surveys completed during recommended
survey period. No evidence at the base of trees of the presence of the Barking Owl.
No large hollows recorded in the Study Area.

No — no breeding hollows (Powerful Owls nest in large tree hollows (at least 0.5 m
deep), in large eucalypts (diameter at breast height of 80-240 cm) that are at least
150 years old)) were recorded within the Study Area. Species not recorded during
targeted surveys.

No — not detected during survey.

No — not detected during survey. No records within locality. Unlikely to be present.

No — not detected during survey. No records within locality. Unlikely to be present.
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Common
Name

Koala

Grey-headed
Flying-fox
(Breeding)

Masked Owl
(Breeding)

Predicted
threatened
species
(ecosystem
credit
species)

Regent
Honeyeater

Gang-gang
Cockatoo

Glossy Black-
Cockatoo

Speckled
Warbler

Brown
Treecreeper
(eastern
subspecies)

Varied
Sittella

Spotted-
tailed Quoll

Eastern False
Pipistrelle

Little Lorikeet

Scientific Name

Phascolarctos
cinereus

Pteropus
poliocephalus

Tyto
novaehollandiae

Anthochaera
phrygia

Callocephalon
fimbriatum

Calyptorhynchus
lathami

Chthonicola
sagittata

Climacteris
picumnus
victoriae

Daphoenositta
chrysoptera

Dasyurus
maculatus

Falsistrellus
tasmaniensis

Glossopsitta
pusilla

Jan Feb Marc Apr May Jun Jul Aug Sep Oct Nov Dec

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes Yes Yes

Yes Yes Yes Yes

Species predicted to occur, and therefore do not require targeted survey
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Status?

Not recorded during the field survey, however is known to occur within the locality.
It may use the habitat features of the Study Area. The Koala is therefore considered
further in the impact assessment.

No — no camp sites present.

No — no breeding habitat (Living or dead trees with hollows greater than 20cm
diameter) identified within the Study Area. The species was also not recorded
foraging during the targeted survey.

Assumed present
Assumed present
Assumed present
Assumed present

Assumed present

Assumed present
Assumed present
Assumed present

Assumed present
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Common
Name

Painted
Honeyeater

Little Eagle

Broad-
headed
Snake

Swift Parrot

Hooded
Robin (south-
eastern form)

Black-
chinned
Honeyeater
(eastern
subspecies)

Little
Bentwing-bat

Eastern
Freetail-bat

Turquoise
Parrot

Barking Owl
Powerful Owl
Yellow-
bellied Glider
Scarlet Robin

Flame Robin

Koala

Jan Feb Marc Apr

Scientific Name

Grantiella picta

Hieraaetus
morphnoides

Hoplocephalus
bungaroides

Lathamus
discolor

Melanodryas
cucullata

Melithreptus
gularis gularis

Miniopterus
australis

Mormopterus
norfolkensis

Neophema
pulchella

Ninox connivens
Ninox strenua

Petaurus
australis

Petroica
boodang

Petroica
phoenicea

Phascolarctos
cinereus
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Status?

Assumed present
Assumed present

Assumed present

Assumed present

Assumed present

Assumed present

Assumed present
Assumed present
Assumed present

Assumed present
Assumed present

Assumed present
Assumed present
Assumed present

Assumed present
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Common . Jan Feb Marc Apr
Scientific Name

Name

Long-nosed Potorous

Potoroo tridactylus

Grey-headed Pteropus

Flying Fox poliocephalus
Yellow- Saccolaimus
bellied flaviventris
Sheathtail-

bat

Greater Scoteanax
Broad-nosed rueppellii

Bat

Diamond Stagonopleura
Firetail guttata

Little Whip Suta flagellum
Snake

Masked Owl Tyto
novaehollandiae

Varanus
rosenbergi

Rosenberg’s
Goannna
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May Jun  Jul Aug Sep Oct Nov Dec
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Status?

Assumed present
Assumed present

Assumed present

Assumed present

Assumed present
Assumed present
Assumed present

Assumed present
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4.4 Fauna habitat

Numerous sources of disturbance operate throughout most of the Study Area, which have impacted upon
the condition of fauna habitat. Disturbances include:

e Selective clearing - which has occurred throughout all accessible areas of the Study Area, with timber
being used historically to fuel furnaces in the Marulan area (pers. comm. Rod Wallace — Boral). As a result,
all trees were of similar ages, and the understorey had been extensively cleared. Large hollow-bearing
logs were very sparse due to the prior clearing events.

e Weed invasion - weeds range in their density across the Study Area from moderately sparse in the dry
sclerophyll shrubby vegetation types to common throughout the Study Area within grassland habitat.
The weed spread is in response to levels of grazing or other disturbance factors. Infestations of Serrated
Tussock (Nassella trichotoma) were common throughout the entire Study Area, with higher
concentrations in the open grass areas. This has greatly contributed to the relatively low site values
scores associated with the PCTs.

e Historic cattle grazing - as such, the ground cover is a mix of native and introduced pasture species.

e Macropod grazing - a high level of macropod grazing was observed in open grass areas. As such, much of
the native ground cover within these areas were sparse in composition and species richness.

e Feral animals - feral animals were common throughout the entire Study Area. Rabbits and Brown Hares
are moderately common throughout most of the Study Area. Feral goats have also been sighted in the
Study Area by Niche and known to occupy the Study Area on a regular basis.

The following broad fauna habitat types occur across the Study Area:

e Grassy Woodlands
e Dry Sclerophyll Forests (with a shrubby/grass understorey)
e Agquatic Habitat (creeks and dams).

Grassy Woodlands

Grassy Woodland areas within the proposed emplacement areas are dominated by PCT1334 Yellow Box -
Blakely's Red Gum grassy woodland (SR670) (Photo 1). Habitat within these areas is variable in response to
previous disturbance. Where there is consistent canopy cover, trees are predominantly young mature trees
or advanced regeneration, however large trees occur sporadically.

Acacia thickets are common in areas where there has been recent soil disturbance. The shrub layer is
typically limited in density and diversity throughout.

There are occasional tree hollows and logs associated with larger trees however such features are
uncommon and hollows are generally limited to small size classes (< 20 cm in diameter, frequently 5 to 10
cm).

Dry Sclerophyll Forests

The Dry Sclerophyll Forests of the Study Area vary in character from the lower elevation slopes and gullies
to higher elevation areas (Photo 2). Lower areas primarily support a naturally higher cover of woody shrubs
within the understorey and groundcover, and there has been limited to no disturbance from grazing cattle.
Such areas have been previously logged however, which has limited the development of large hollow
bearing trees and presence of large logs.
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Higher areas of Dry Sclerophyll Forests within the Study Area are naturally more open and grassy and have
also typically experienced greater levels of disturbance through grazing, diminishing the availability of fauna
habitats, particularly shelter for ground-dwelling mammals.

Aquatic Habitat

A number of dams occur within the Study Area, which are typically less than 0.15 hectares in size. The dams
differ in their shape and depth and accordingly the quantity and diversity of aquatic macrophyte and
shallow benthic habitat. Such habitat is important in determining the diversity and abundance of vertebrate
fauna. In general terms the dams are typical of farm dams in the area and include small areas of fringing
low diversity aquatic macrophyte assemblages within their shallows. The dams would play a role in water
supply for vertebrate fauna and may act as foraging habitat for bats, birds and frogs.

The ephemeral creeks throughout the Study Area do not support permanent pools. Water from the minor
ephemeral watercourses within the Study Area is either diverted to small dams or percolates through the
underlying bedrock.

Marulan Creek, which occurs within the proposed Marulan Creek Dam Inundation Area, provides an area of
semi-permanent pooling (Photo 3). These areas are generally occupied by native water logged species
including: Typha orientalis, Phragmites australis, Cynodon dactylon, Juncus species, and Cyperus
polystachyos. These areas provide habitat for common amphibians identified during the field survey
including: Beeping Froglet, Common Eastern Toadlet, Clicking Froglet, Spotted Marsh Frog and Striped
Marsh Frog.

Targeted amphibians surveys were conducted within Bungonia Creek, Shoalhaven River and Barber’s Creek.
These areas provided a range of habitat conditions, including larger permanent water bodies along
Shoalhaven River, and intermittent flows along Barber’s Creek. The survey recorded common amphibians
including: Beeping Froglet, Clicking Froglet, Spotted Marsh Frog, and Striped Marsh Frog. The results of the
targeted survey further grounded the conclusion that habitat for threatened amphibians — Giant Burrowing
Frog, Green and Golden Bell Frog and Littlejohn’s Tree Frog, which have the potential to occur within 10 km
of the Study Area (based on database searches), were unlikely to be present in the survey area.
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Photo 1. Grassy woodland habitat with a mix of Eucalyptus bosistoana, E. melliodora, E. blakelyi and E.
eugenioides.

Photo 2. Gully forest habitat dominated by a mix of Eucalyptus bosistoana and Red Gums
(E.tereticornis/E.blakelyi X)
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Photo 3. Marulan Creek and the surrounding paddock grassland which is currently grazed

4.4.1 Condition of habitat

Numerous sources of disturbance operate throughout most of the Study Area, which have impacted upon
the condition of fauna habitat. Disturbances include:

e Selective clearing - which has occurred throughout all accessible areas of the Study Area, with timber
being used historically to fuel furnaces in the Marulan area (pers. comm. Rod Wallace — Boral). As a
result, all trees were of similar ages, and the understorey had been extensively cleared. Large hollow-
bearing logs were very sparse due to the prior clearing events.

e Weed invasion - weeds range in their density across the Study Area from moderately sparse in the dry
sclerophyll shrubby vegetation types to common throughout the Study Area within grassland habitat.
The weed spread is in response to levels of grazing or other disturbance factors. Infestations of
Serrated Tussock (Nassella trichotoma) were common throughout the entire Study Area, with higher
concentrations in the open grassy paddocks.

e (Cattle grazing - the proposed site of the Western Overburden Emplacement is currently, and historically
been used for cattle grazing. As such, the ground cover is a mix of native and introduced pasture
species.

e Macropod grazing - a high level of macropod grazing was observed in open grassy areas, such as the
proposed Northern Overburden Emplacement and Western Overburden Emplacement. As such, much
of the native ground cover within these areas were sparse in composition and richness.

e Feral animals - feral animals were common throughout the entire Study Area. Rabbits and Brown Hares
are moderately common throughout most of the Study Area. Foxes were identified at nine of 12
camera sites where fauna was recorded, indicating their widespread presence throughout the Study
Area; whereas a single cat was recorded. Feral goats have also been sighted in the Study Area (pers.
comm. Grant Thompson — Boral). These introduced predators, coupled with the low abundance of
available sheltering habitat (such as hollow logs) may have led to a decreased abundance and diversity
of small and medium sized ground dwelling mammals (section 4.5).

4.4.2 Connectivity of fauna habitat

From a regional perspective, the habitats within the Study Area are connected to extensive expanses of
vegetation associated with the Shoalhaven gorge to the south and east in Bungonia State Conservation
Area and Morton National Park. The land to the west, is predominantly cleared for agriculture. However,
scattered patches of native vegetation occur across the tableland areas, some of which is connected to the
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Study Area. The Study Area has some capacity to act as a linkage between the vegetated reserve areas and
the patchy vegetation of the tablelands.

The Study Area does not form part of any national landscape corridors (SEWPaC, 2012a) and no identified
OEH wildlife corridors occur within the vicinity of the Project site.

Vegetation clearing for the Project would contribute to some fragmentation of fauna habitat, in particular
though the combination of the Northern Overburden Emplacement and Western Overburden
Emplacement reducing the connectivity width to patches of vegetation to the north-west. The amount of
contiguous bushland remaining, however, means that most of the surrounding native vegetation cover
would remain physically connected.

Connectivity losses would occur for the life of the Mine with connectivity being progressively reinstated
during Mine rehabilitation. However, the landforms reinstated during rehabilitation are likely to be a less
favourable linkage for some fauna species due to their topography, heterogeneity and reduced quality in
some areas. More mobile species, such as birds and bats, without highly specific habitat requirements (at
least for certain lifecycle aspects) are likely to be most effective at using reinstated linkages.

Vegetation to be disturbed for the proposed Marulan Creek Dam proposed Marulan Creek Dam Inundation
Area is unlikely to result in an increase in loss of connectivity given the relatively narrow linear disturbance,
and that the proposed area is predominantly cleared paddocks. No other riparian linkages would be
impacted by the Project.
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4.5 Faunarecorded during field surveys

Fauna field surveys using the methods described in section 4.1 were undertaken in each of the identified
habitats, with the suite of methods employed in each habitat type dependant on the potential presence of
subject threatened fauna within that habitat type. Notable opportunistic sightings whilst travelling within
the Study Area were also recorded. A complete species list is provided in Appendix 5.

A total of 132 species were recorded during field surveys from the Study Area and surrounds, comprising
seven reptile, 34 mammal, two fish, 79 bird and 10 frog species.

A suite of these species were present only outside of the Study Area (for example within Bungonia Gorge)
where condition of vegetation there presented a greater availability of fauna microhabitats in comparison
to the Study Area. For example, greater log and tree hollow abundance, lack of weeds, older vegetation
growth and better connectivity. It is believed that many of these species recorded within the Bungonia
Gorge would be unlikely to be found in the Study Area with any regularity due to disturbance factors or lack
of habitat availability.

There was a low abundance of native small ground-dwelling and arboreal mammals recorded during infrared
camera and spotlighting surveys. It is difficult to make comparisons regarding species richness observed
between proposed disturbance areas and nearby areas with better condition vegetation, since survey effort
was biased towards disturbance areas in order to detect potentially occurring threatened species that could
be impacted by the Project.

Some mobile species recorded would primarily be dependent on the adjacent woodland areas but would
take advantage of parts of the Study Area to forage (e.g. common Wallaroo, Large-eared Pied Bat).

A high number of feral species were observed in the Study Area, including goats, rabbits, hares and feral
cats. A flock of goats (approximately 35 goats) were recorded at the Northern Overburden Emplacement
during the during the July 2018 field survey. According to Grant Thompson (Boral — Environmental officer),
the goats have been in the Study Area most days since the start of 2018. It is noted that goats have been
present within the current Mine and Study Area for many years. Goat culling within the adjacent national
parks to the east and to the suth is a regular activity carried out by the NSW Department of Primary
Industries (DPI). Hares and foxes were also frequently recorded in the Study Area during the field surveys.

4.5.1 Threatened fauna

A total of 19 threatened fauna species were recorded during all field surveys in and around the Study Area
(Table 9, Figure 15). Seven of these species, including the Large-eared Pied Bat, Greater Broad-nosed Bat
(possible recording), Eastern Bent-wing Bat, Yellow-bellied Sheath tail Bat, Eastern Free-tail Bat, Scarlet
Robin and Diamond Firetail, were recorded in or immediately adjacent to the proposed disturbance area.
The remaining 12 threatened species (Glossy Black Cockatoo, Koala, Southern Myotis, Eastern False
Pipestrelle, Rufous Fantail, Grey-headed Flying Fox, Golden-tipped Bat, Powerful Owl, Sooty Owl, Turquoise
Parrot, Yellow-bellied Glider and Varied Sittella) were recorded outside of the Study Area, mainly within the
habitat features of Bungonia Gorge and the Shoalhaven River.

All threatened species recorded are listed as vulnerable threatened species under the BC Act, and three
species (Large-eared Pied Bat, Grey-headed Flying Fox and Koala) are also listed as vulnerable under the
EPBC Act. The Rufous Fantail is also listed as Migratory under the EPBC Act.

As provided in Table 9, only the Koala, Large-eared Pied Bat and Southern Myotis are regarded in the BAM
as ‘species credit’ fauna which would require biodiversity offsetting if the habitat features of these species
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are present and/or habitat features would be impacted by the Project. The Eastern Cave Bat, Glossy Black-
cockatoo, Powerful Owl and Sooty Owl and Grey-headed Flying Fox are regarded as ‘dual credit’ species’
with the species credit component only triggered if breeding habitat is present. The remainder of the
species are regarded as ‘ecosystem credit’ species, which are assumed to have habitat within the
vegetation types of the Study Area.

Only the Large-eared Pied Bat was recorded within the Study Area at three locations where anabat and
harp traps were established. The Koala and Southern Myotis were recorded outside of the Study Area,
within areas containing habitat that was well intact.

The Koala, despite not being recorded in the Study Area, has been considered further in this impact
assessment due to the presence of Koala feed trees within the Study Area, and the known Koala population
that occurs within Bungonia Gorge (section 4.6.2).

The Southern Myotis was not detected in the anabat and harp traps within the Study Area. This could be
attributed to the lack of waterways within the Study Area for which the species uses for foraging habitat.
The BioNet Atlas specifies that land within 200 metres of watercourses which contains pools greater than 3
metres in width, should be mapped and be considered further in relation to the Southern Myotis area of
habitat. However, within the Study Area, only the site of the proposed Marulan Creek Dam Inundation Area
along Marulan South Creek contains a watercourse with sporadic pools. Vegetation within this area is
predominately non-native open pasture, and as such, does not provide the surrounding foraging habitat
suitable for this species. Furthermore, the creek and pools would still be present following development, as
the Project would not result in the drying of the creek and water flow. Given these reason, the species has
not been considered further in this impact assessment.

The Eastern Bent-wing Bat has been regarded as an ecosystem credit species for this assessment, as
breeding habitat, which triggers the ‘species credit’ component, was absent from the Study Area. Breeding
habitat as listed on the NSW BioNet Atlas includes: caves, tunnels, mines or other structures known or
suspected to be used by the species. None of these features would be impacted by the Project, and as such
does not trigger the ‘species credit’ component. Given the Eastern Bent-wing Bat has been nominated in
the SEARs for further consideration, further assessment has been provided in section 4.6.3 despite it being
an ecosystem credit species.

Similarly, the Grey-headed Flying Fox was not recorded during the field survey, and the ‘species credit’
component is only triggered where there are breeding camp sites. As no breeding camp sites were located
within the Study Area, the species has been regarded as an ecosystem credit species in this assessment.

A number of additional threatened fauna have the potential to occur within the Study Area but were not
recorded, most likely due to their potential use of the Study Area or wider locality being limited to sporadic
occurrences (e.g. nomadic birds) (Appendix 1).

Table 9. Threatened fauna recorded during the survey

BC EPBC Species credit or
Scientific Name Common Name Location and expected use of Study Area P X .
Act Act ecosystem credit species

Northern Overburden Emplacement Area
and east and west of Study Area. Would

Stagonopleura guttata Diamond Firetail Vv Ecosystem
Zhetriels Z likely use parts of the Study Area regularly. v
Preference for Box Gum Woodland.
Miniopterus et - . . Dual credit species -
_p . . Eastern Bentwing-bat V - Re‘cor e ITEUEREIE S AT £ Ecosystem/Species credit
schreibersii oceanensis adjacent areas where bat survey was

requirement.
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Saccolaimus
flaviventris

Scoteanax rueppellii

Chalinolobus dwyeri

Petroica boodang

Mormopterus
norfolkensis

Threatened fauna recorded outside of Study Area

Falsistrellus
tasmaniensis?

Calyptorhynchus
lathami

Kerivoula papuensis

Myotis macropus

Common Name

Yellow-bellied
Sheathtail Bat

Greater Broad-nosed
Bat

Large-eared Pied Bat

Scarlet Robin

Eastern Freetail Bat

Eastern False
Pipistrelle

Glossy Black-Cockatoo

Golden-tipped Bat

Southern Myotis

BC
Act

EPBC
Act

Marulan South Limestone Mine Continued Operations Project

Location and expected use of Study Area

conducted. Would likely use the Study Area
to forage regularly.

Possible recording from Western
Overburden Emplacement. If present may
use Study Area with some regularity for
foraging but likely in low numbers.

Single possible recording from Western
Overburden Emplacement. If present may
use Study Area with some regularity for
foraging but likely in low numbers.

Recorded throughout the Study Area and
adjacent areas where bat survey was
conducted. Would likely use the Study Area
to forage regularly.

Recorded between Western Overburden
Emplacement and Northern Overburden
Emplacement. Expected to occur
throughout woodland/forest areas.

Recorded between Western Overburden
Emplacement and Northern Overburden
Emplacement. Expected to occur
throughout woodland/forest areas.

Recorded to the west of the Study Area in
Box Gum Woodland. If present would be
expected to forage in the Study Area on
occasion.

Recorded within Bungonia Gorge. Would
be expected to forage in the Study Area on
occasion.

Recorded to the south of disturbance
areas. If present would be expected to
forage in the Study Area, but rarely.

Not recorded within the Study Area. Was
recorded within the Bungonia Gorge
outside the area to be impacted by the
Project.
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Species credit or
ecosystem credit species

The Species credit
component is only
triggered if breeding
habitat is present. No
breeding habitat is
present in the Study
Area, nor would any be
impacted by the Project.
As such, the species is
regarded as an
Ecosystem credit species.

Ecosystem

Ecosystem

Species

Ecosystem

Ecosystem

Ecosystem

Ecosystem / dual credit
species with species
credit component
attributed the species
being triggered if
breeding habitat in living
or dead tree with hollows
greater than 15cm
diameter and greater
than 5m above ground
occurs. These attributes
were absent from the
Study Area and therefore
the Glossy Black-
cockatoo is an ecosystem
credit species.

Ecosystem

Species
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BC EPBC Species credit or
Scientific Name Common Name Location and expected use of Study Area P X .
Act Act ecosystem credit species
Species credit
requirement

(breeding/roost habitat)

Pteropus
i 5 Grey-headed Flying-fox V \Y Expected to forage in the Study Area. is absent from Study
poliocephalus ;
Area. Therefore is
regarded as ecosystem
credit species.
Previous reliable anecdotal evidence of
Koalas from disturbance areas but would
Phascolarctos L . .
X Koala \" Vv have limited use of such areas or comprise Species
cinereus s
a very small number of individuals (e.g. a
single Koala).

Ecosystem / dual credit
species with species
credit component
attributed the species
being triggered if
breeding habitat in Living
X . or dead trees with hollow
. Could potentially forage in the Study Area,
Tyto tenebricosa Sooty Owl Vv - greater than 20cm
but rarely. . .
diameter occurs in the
Study Area. These
attributes were absent
from the Study Area and
therefore the species is
an ecosystem credit
species.

Ecosystem / dual credit
species with species
credit component
attributed the species
being triggered if
breeding habitat in Living
or dead trees with hollow

Ninox strenua Powerful Owl Vv - Could potentially forage in the Study Area. greater than 20cm
diameter occurs in the
Study Area. These
attributes were absent
from the Study Area and
therefore the species is
an ecosystem credit

species.
Recorded adjacent to the Study Area. Has a
Rhipidura rufifrons Rufus Fantail - M broad habitat preference and may utilise -
the site occasionally for foraging.
Could potentially forage in the Study Area,
Neophema pulchella Turquoise Parrot Vv - = H e E Ecosystem

but rarely.

Recorded and expected to use the Study
Varied Sittella Vv - Area with some regularity given proximity Ecosystem
and frequency of records in similar habitat.

Daphoenositta
chrysoptera

. . . Could potentially forage in disturbance
Petaurus australis Yellow-bellied Glider Vv - Ecosystem
areas, but rarely.

4.6 Species credit fauna

As discussed in section 4.5.1, the survey resulted in only one species credit fauna being recorded within the
Study Area: the Large-eared Pied Bat. The Koala, due to the presence of feed trees and proximity to the
Koala population of Bungonia Gorge, has also been considered further as discussed below.
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4.6.1 Large-eared Pied Bat habitat in the Study Area

The Large-eared Pied Bat was recorded at all of the anabat survey locations within, and adjacent to the
Study Area. As such, portions of native vegetation within the Study Area have been considered foraging
habitat for the species.

Not a significant amount of information is known about the Large-eared Pied Bat, however, as indicated on
the BioNet Atlas, the species is regarded as a ‘species credit’ species as it cannot be reliably predicted to
occur on a site based on vegetation and other landscape features.

Breeding habitat, which as described on the BioNet Atlas as including PCTs associated with the species
within 100m of rocky areas containing caves, overhangs or crevices, cliffs or escarpments, or old mines,
tunnels, culverts, derelict concrete buildings. As the site, does not occur within 100 metres of any of these
features known to contain the species, breeding habitat is unlikely to be present within the Study Area.

One cave is known to occur within 900m of the Study Area, known as Main Gully Spring (Bauer and Bauer
1998). The cave is located beneath the Mine and in periods of high discharge this cave acts as an overflow.
A number of chambers and tunnels are described as occurring in this cave by Baeuer and Bauer (1998)
including a chamber 1 m x 2.7 m wide.

Main Gully Spring is a potential bat roosting site. It could not be inspected during the current field survey
due to safety and access issues. However, a site inspection by Boral representitives accompanied by an
experienced caver was undertaken in August 2017 at the base of the cave, and approximately 10 meteres
inside the entrance. During the site inspection, approximately 5 microbats were observed. It was not
possible to determine the species from photographs that were provided. As such, it is not possible to state
with certainty that a maternal roost could not be established for Large-eared Pied Bat.

Whilst microbats were recorded it is unlikely that long-term maternity roosts would be established in the
Main Gully Spring cave due to its limited size and occasional inundation of most, if not all parts of the cave
in times of high flow.

Regardless of whether bat roosting or breeding occurs within the cave, it is highly unlikely that the Main
Gully Spring Cave would experience any impact associated with the Project. This is due to the distance of
the subject cave from the Mine expansion activities that involve mining and blasting which is to occur over
900 metres to the north. There has been an ongoing history of mining within the existing south pit
throughout which any roosting bats would have persisted if present. The Project is not forecast to increase
noise or vibration to the subject cave or any other known caves in the locality.

The Large-eared Pied Bat is known to forage in a range of vegetation types, including dry and wet
sclerophyll forest, grassy woodland, Callitris dominated forest, tall open eucalypt forest with a rainforest
sub-canopy, sub-alpine woodland and sandstone outcrop country (Hoye & Dwyer 1995; Pennay 2002; DECC
2007). Foraging habitat on fertile soils (or within fertile valleys) is also considered an important overall
requirement for the Large-eared Pied Bat (Pennay 2008), however the species has been recorded
extensively within sandstone associated vegetation, indicating that whilst foraging habitat on fertile soils is
likely to be important, foraging would by no means be confined to such areas.

As such, the area of foraging habitat within the Study Area includes PCTs with a ‘moderate condition’ class,
and ‘Acacia condition’ class. PCTs that have been assigned a ‘poor’ or ‘non-EEC water dependant’ condition
class have been excluded from the foraging habitat given these habitat types are not described in BioNet

Atlas nor the Recovery Plan as being areas of important foraging. Approximately 140.3 ha of habitat for the
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Large-eared Pied Bat has therefore been mapped within the Study Area. This area has been regarded in this
assessment as the Species polygon for the Large-eared Pied Bat, which has been addressed later in the
report to generate the species credit required for the Project.

The impacts to foraging habitat for the Large-eared Pied Bat are discussed further in section 6.2.4.

4.6.2 Koala habitat in the Study Area

Surveys and collection of anecdotal evidence of Koala sightings conducted within the Study Area and
surrounds as part of this assessment revealed that Koalas have been sighted sporadically within the south
of the Project site over the past decade, with a Koala observed every 2- 3 years around the Mine (pers.
comm. Grant Thompson — Boral).

Scat surveys, spotlighting, call-playback and tree surveys did not identify repeated or on-going use of trees
within any of the proposed development areas, however a single Koala was recorded whilst spotlighting to
the east of the existing Mine (outside of direct impact area) and multiple Koalas was heard bellowing during
aquatic surveys of Bungonia Gorge during November 2014 (Figure 15). Summarily, whilst it is known that
Koalas occur within proposed development areas to the west of the existing Mine and that a variety of feed
trees exist within them, it is likely that very low densities of Koalas occur, or that Koalas use the areas only
whilst moving through the landscape.

There are 137 Koala records from the Bionet Atlas within a 10 km radius of the Study Area (Figure 16). The
majority of these records (105) are from the Bungonia National Park and Bungonia State Conservation Area
(SCA) which occur approximately 1 - 4 km south of the Project site. The large number of records from the
Park can largely be attributed to establishment of a monitoring program based on park visitors and staff
reporting Koala sightings. However, the program has not allowed for a reliable estimate of Koala numbers
in the area (pers. comm. Audrey Kutzner NSW NPWS). Nonetheless the area where the majority of Koala
records occur is considered one of the primary known active sites for a Koala population centred along the
Shoalhaven Gorge and extending approximately 40 km to the south of the Study Area towards Nerrigan and
approximately 30 km east towards Tallowa Dam (Allen 2002). The population area encompasses large areas
of Morton National Park. Within the Shoalhaven Gorge population area, it has been estimated that some
7,500 ha of secondary koala habitat exists (the same habitat status as habitat within the Project site under
the classification scheme used within Allen 2002), supporting between 80 and 150 Koalas (Allen 2002). The
Shoalhaven Gorge Koala population was described as a low-density population utilising secondary habitat,
spread at least in patches and consisting of breeding associations linked by the movements of dispersing
young (Allen 2002). Of direct relevance to the Project site, it was noted that west of the gorge human
disturbance is greater and that Koala densities may be very low in such areas (Allen 2002).

North and west of the protected areas around the Bungonia and Shoalhaven gorges Koala records within
the Bionet Atlas are very limited, with sporadic observations from private land and along roadsides, one
being from the Mine and two additional records (including road-kill) each from around the townships of
Marulan and Tallong. These areas are more disturbed predominantly private tenure. They generally have
been developed traditionally for agriculture. It is clear that Koalas are able to travel through such areas and
feed trees, including primary feed trees, are available to them throughout such areas. Targeted Koala
survey in these areas (private land on the tablelands) is likely to have been minimal and therefore actual
Koala distribution and abundance within such areas is poorly known. Therefore, whilst it is acknowledged
that limits exist regarding predictions of Koala distribution and abundance within the locality, given
previous disturbance resulting in fragmented vegetation, and the lack of Koala records within the higher
elevation areas away from the protected areas around the Bungonia and Shoalhaven gorges, it is
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considered unlikely that active Koala areas (with permanent and moderate to high densities of Koalas) such
as those within the Bungonia National Park/SCA would extend into the Project site.

Whilst the Koala was not recorded within the Study Area during the targeted surveys, it is recognised given
previous sightings throughout the locality, that the Koala may use the habitat features of the Study Area on
occasion. In order to determine the area of habitat within the Study Area that the Koala may utilise, the
area of occupancy has been determined by considering the density and composition of preferred feed trees
listed as primary, secondary and tertiary feed species under the National Recovery Plan for the Koala (DEC
2008). Occupiable habitat was considered as areas where either two or more known feed tree species
occurred, or a single feed species occurred and occupied more than 50% of the canopy cover within a 400
m? floristic quadrat. Highly disturbed and substantially cleared areas were excluded as habitat.

The area of habitat has been split into areas deemed poor/unsuitable (very limited use/if any), moderate
(contains Koala feed trees however is limited in movement due to steepness of terrain), and good
(containing Koala feed trees with relatively limited obstacles in regards to movement). The Koala has
therefore been attributed to an area of 132.4 ha of occupiable habitat within the Study Area (Figure 16).
This area has been regarded in this assessment as the Species polygon for the Koala, which has been
addressed later in the report to generate the species credits required for the Project.

4.6.3 Eastern Bent-wing Bat

The Eastern Bent-wing Bat was identified in the SEARs as a species requiring further consideration.

Eastern Bent-wing Bats were recorded frequently during echolocation surveys within the area surveyed,
occurring at all sites where recordings were made (Appendix 5). Nightly Eastern Bent-wing Bat recordings
showed consistent arrival and departure times with bats typically recorded from around 8:20 pm in the
evening until 5:50 am the following morning during the survey in early February 2015. It is expected that
the majority of recorded bats arrived from the Drum Cave roost site where exit times for bats between the
10th and the 12th of February in 2004 were concentrated from 8:00 pm to 8:45 pm with a peak around
8:15—8:30 pm (Law and Chidel 2004).

The Study Area is situated approximately 3.7 km north of a major breeding cave and maternity roost for the
Eastern Bent-wing-bat known as Drum Cave. Drum cave is one of four known major maternity roosts for
the species and is suspected contain between 10,000 and 15,000 individual bats (Law and Chidel 2004).
Other caves in the vicinity are known to act as roost habitat for Eastern Bent-wing Bats, however maternity
roosts have not been recorded in surrounding caves.

As discussed previously in relation to the Large-eared Pied Bat, Main Gully Spring (Bauer and Bauer 1998)
which occurs within 900 m of the Study Area is unlikely to contain long-term roosting due to the water
inundation within the cave. It is assumed unlikely that long-term maternity roosts would be established in
Main Gully Spring due to its limited size and occasional inundation of most if not all parts of the cave in
times of high flow. However, given the lack of previous survey of this cave, it is not possible to state with
certainty that a maternal roost could not be established for Eastern Bent-wing bat within Main Gully Spring.
Regardless, as is the case with the Large-eared Pied Bat, the cave is located away from the Study Area and
would not experience any impact associated with the Project. This is due to the distance of the subject cave
from the Mine expansion activities that involve mining and blasting which is to occur over 900 metres to
the north.

Foraging habitat for Eastern Bent-wing Bat would be similar to that of the Large-eared Pied Bat, occupying
140.3 ha within the Study Area. Foraging habitat in the locality is considered important for the Eastern
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Bent-wing Bat due to the large population dependant on the roost site known from the area (Drum Cave).
While foraging habitat of the type to be removed is considered important for both species, such habitat is
considered locally common and the quantity of habitat to be removed is not considered critical to the
overall species survival or the local occurrence of the species. It is estimated that 33, 837 ha of native
vegetation exists within the locality of the Study Area (within a 10 km radius of the Project site). Regardless,
the ‘species credit’ component associated with this species is only triggered with impacts to breeding
features (such as caves, tunnels, mines, culverts or other structures known or suspected to be used for
breeding). As such, Eastern Bent-wing Bat is regarded as an ‘ecosystem credit’ species for this assessment.

4.7 EPBC Actlisted fauna

A total of 35 EPBC Act listed fauna were considered in the assessment based on the database reviews
detailed in section 4.1.

As discussed in section 4.5, during the field survey four threatened fauna listed on the EPBC Act were
recorded:

e Koala —Recorded outside of the Study Area during general habitat assessment for the Project. The
Koala was recorded on a Eucalyptus punctata. Multiple Koalas were also heard bellowing during aquatic
and amphibian surveys of Bungonia Gorge during November 2014 (Figure 15).

e Large-eared Pied Bat - Recorded throughout the Study Area and adjacent areas where anabat and harp
traps were deployed. Given the records at each anabat, it seems likely that the species would use the
Study Area to forage regularly.

e Grey-headed Flying Fox — Recorded outside of the Study Area during aquatic and amphibian surveys of
Bungonia Gorge during November 2014 (Figure 15)

e Rufous Fantail — recorded outside of the Study Area near Bungonia Gorge during general habitat
surveys (Figure 15).

The field survey and the results of the likelihood of occurrence (Appendix 1) concluded that following
Commonwealth threatened fauna may also utilise the Study Area:

e Vulnerable species: Koala, Grey-headed Flying-fox, Large-eared Pied Bat

e Migratory Species (marginal usage): Great Egret, Cattle Egret, Rainbow Bee-eater, Black-faced
Monarch, Rufous Fantail.

It should be noted that the Regent Honeyeater was also identified in correspondence by the Department of
Environment and Energy (DoEE) as likely to utilise the Study Area. Despite our assessment concluding low
likelihood for occurrence, we have conservatively assessed the potential for the species to use the Study
Area.

A discussion regarding the usage of the Study Area by the above Commonwealth listed threatened fauna
has been provided in Appendix 8.

4.8 EPBC Act - Migratory Species

A total of 16 EPBC Act listed Migratoy species were considered in the assessment based on the database
reviews detailed in section 4.1. During the field survey, no migratory species listed under the EPBC Act
were recorded within the Study Area, however the Rufous Fantail was recorded to the far south near
Bungonia Gorge (immediately outside of the Study Area).
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A number of listed migratory species have been recorded from the locality and in some cases have the
potential to fly over the Study Area (see Appendix 1). Species that may occasionally forage within the Study
Area include: Cattle Egret, Rainbow Bee-eater, Black-faced Monarch, and Rufous Fantail.

A discussion on each of these species in regards to the Commonwealth Assessment Criteria has been
provided in Appendix 8.

4.9 State Environment Planning Policy 44 — Koala Habitat

The State Environment Planning Policy 44 — Koala Habitat (SEPP 44) aims to encourage the proper
conservation and management of areas of natural vegetation that provide habitat for koalas to ensure a
permanent free-living population over their present range and reverse the current trend of koala population
decline:

(a) by requiring the preparation of plans of management before development consent can be granted in
relation to areas of core koala habitat, and

(b) by encouraging the identification of areas of core koala habitat, and

(c) by encouraging the inclusion of areas of core koala habitat in environment protection zones.

SEPP 44 Koala habitat applies to Local Government Areas (LGAs) listed in Schedule 1 of SEPP 44, and where
the development has an area of more than 1 hectare.

The Study Area occurs within the Goulburn Mulawaree Local Government Area (LGA) which is not listed in
Schedule 1 of SEPP 44. However, the Mulawaree LGA is listed in Schedule 1 which was amalgamated with
Goulburn LGA in 2004. As such, the SEPP applies to the Study Area.

Under SEPP 44, potential Koala habitat includes: ‘areas of native vegetation where the trees of the types listed
in Schedule 2 constitute at least 15% of the total number of trees in the upper or lower strata of the tree
component’. Of the Trees listed in Schedule 2, only Eucalyptus tereticornis and E. viminalis applies to the
Study Area. However it should be noted that E. tereticornis is likely a hybrid in the Study Area with E. blakelyi
X. These trees are scattered throughout the Study Area amongst E. bosistiana, E. melliodora and E.
eugeniodes. The trees would meet at least 15% of the total number of trees within the Study Area, and
therefore the habitat present is regarded as potential Koala habitat under the SEPP 44.

Core Koala habitat means an area of land with a resident population of koalas, evidenced by attributes such
as breeding females (that is, females with young) and recent sightings of and historical records of a
population. Surveys and collection of anecdotal evidence of Koala sightings conducted within the Study Area
as part of this assessment revealed that Koalas have been sighted sporadically surrounding the Study Area
over the past decade, with Koalas observed every 2- 3 years around the mine (pers. comm. Grant Thompson
— Boral).

The Koalas sighted are quite likely to have been from the Bungonia National Park and Bungonia State
Conservation Area population (Bungonia population) which is a well-known population which extends along
the Shoalhaven Gorge and extending approximately 30 km to the south of the Study Area (e.g. Allen 2002).
The Koala population occurs approximately 2 km south of the Study Area with the majority of records within
the gorge/valley. This population would undoubtedly be regarded as occurring within core habitat given the
number of records, and known breeding population.

The Bungonia population is separated from the Study Area by the Bungonia Gorge, a limestone gorge
approximately 350 m deep. The steepness of the gorge would limit connectivity between the main known
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breeding area of Koalas in the locality (Bungonia population) and the Study Area, however there are records
of the Koala from both sides of the gorge (albeit very limited from the northern side) and connectivity to the
Study Area exists indirectly, west of the main gorge area.

North and west of the protected areas around the Bungonia Gorges, Koala records within the NSW Atlas of
Wildlife are very limited with sporadic observations from private land and along roadsides, one being from
the Marulan South Limestone Mine and two additional records (including road-kill) each from around the
townships of Marulan and Tallong. These areas are more disturbed, predominantly private tenure. They
generally consist of more fertile areas that have been developed traditionally for agriculture. It is clear that
Koalas are able to travel through such areas and feed trees including primary feed trees are available to them
throughout such areas.

Despite the limits regarding Koala distribution and abundance, given previous disturbance resulting in
fragmented vegetation and the lack of Koala records within the higher elevation areas away from the
protected areas around the Bungonia and Shoalhaven gorges, it is considered unlikely that active Koala
areas (with permanent and moderate to high densities of Koalas) such as those within the Bungonia
population would occur.

Within the Study Area, no Koala observations are known. Scat surveys, spotlighting, call-playback and tree
surveys did not identify repeated or on-going use of trees within the Study Area. Therefore, whilst it is
known that Koalas can occur on occasion within these areas of potential habitat similar to that of the Study
Area near the existing mining operations, it is unlikely that a resident population of Koalas would rely on
the habitat features of the Study Area on a regular basis. As such, ‘core habitat’ within the Study Area is
unlikely.
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In accordance with the BAM, proponents must demonstrate the measures employed to avoid, mitigate and
offset impacts of a Project on biodiversity values. This section of the report outlines how Boral has considered
avoidance in Project design.

5.1 Avoidance - Design Process

In order to demonstrate the reason for the Study Area placement, and why the impacts on biodiversity are
occurring, it is important that Boral justify the Project through considering alternatives. As detailed in
chapter 7 and 28 of the EIS, evaluation of Project alternative site locations, and selecting one is a difficult
and important process in planning a new project or a 30-year continuation of mining at the oldest and
largest limestone mine in Australia.

As detailed in chapter 7 and 28 of the EIS, evaluating alternatives and arriving at the preferred Project is not
a perfect science with a clear set of criteria that can be applied to arrive at the ideal outcome that achieves
a harmonious balance between the three pillars of true environmentally sustainable development.
Evaluating alternatives is granular, subjective, two steps forward — one step back, influenced by conflicting
priorities and objectives of different legislation, stakeholders and even cultures. Evaluating alternatives
requires a polycentric decision making approach where the environmental, social and economic impacts of
each alternative are considered to lesser or greater degrees based on the potential level of impact and then
a value judgement is made on which alternative should be adopted and why certain environmental, social
or economic values should receive greater consideration than others. In regards to the Project, there are 17
environmental issues each requiring specialist consideration as detailed in the EIS for the Project.

Chapter 7 and 28 of the EIS details and documents the process of considering Project alternatives which has
been informed by Boral and their mine planners expertise and experience in open cut mining, detailed
technical studies, cost benefit analysis, and stakeholder engagement.

In summary, in the initial phases of Project design in relation to determining Project constraints (including
biodiversity constraints) and determining Project risks (including biodiversity impacts and offsetting)
incorporated the following core tasks:

e Risk, project definition and constraints workshop: Two all-day risk, project definition and constraints
workshops were attended by Boral’s mining and planning teams, all technical study leads, the EIS
delivery team and an independent ‘Challenger’ — a mining approvals specialist appointed to challenge
the Project team. At the workshops, the Project team of over 30 experts, were introduced to Boral’s
broad objective of “continuing mining limestone at the site”, then they considered key issues
associated with their fields of expertise, and developed an environmental, social and economic values
and constraints framework to inform development of the 30-year mine plan and associated
infrastructure.

This workshop approach to defining the Project scope at the commencement of the SSD approval
process, allowed the implications of one decision, influenced by a certain issue to be considered by the
other 17 technical specialists, the ‘Challenger’ and Boral’s mining and planning teams, in order to
ascertain the impacts on the other issues. This facilitated in-depth discussion and consideration of why
one issue should be attributed greater value than another issue. In regards to biodiversity, vegetation
mapping completed by Niche of the Boral landholdings, identified areas of native vegetation, and areas
of White Box Yellow Box Blakely’s Red Gum Grassy Woodland TEC, and areas of habitat corridors are
important considerations.
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e Stakeholder and community engagement: Stakeholder and community engagement has been
undertaken over a four-year period and has been considered carefully in developing the proposed 30-
year mine plan and in deciding which issues should be attributed greater value than others.

e Ongoing Project team meetings and communication: Regular project team meetings have been held
to update Boral’s mine planning and operations team and all technical study leads on outcomes from
other technical studies and issues raised through the stakeholder and community consultation process.
Through this process, the weighting of the values assigned to each issue identified in the early project
constraints and definition phase, and possibly changed due to early stakeholder and community input,
is revisited and revaluated and a decision made as to whether further changes should be made.

e Environmental risk assessment: The approach for the environmental impact assessments have
considered the hierarchy of avoid, manage, mitigate and offset. Specifically:

o During preliminary planning, where environmental features with high value and significance
were identified that could be avoided, Boral revised the project design to avoid impacts to
these areas by relocating infrastructure (such as internal roads, overburden emplacements and
ancillary infrastructure); and

o Where environmental features could not be avoided and would be directly impacted, it was
assumed that these areas would be impacted, and the EIS prepared on this basis with a view to
identify best practice measures to manage, mitigate or offset the impact.

e Preliminary environmental risk analysis: A preliminary environmental risk analysis was undertaken as
part of the Preliminary Environmental Assessment (Element, April 2015) to identify the key potential
environmental factors or impacts associated with the Project. The preliminary environmental risk
analysis was informed by the risk, project definition and constraints workshop, early stakeholder and
community engagement, early mine planning and specialist study desktop research and site based
investigations. Biodiversity received a high risk given the occurrence of native vegetation and habitat,
including the TEC White Box Yellow Box Blakely’s Red Gum. A priority matrix was then developed, and
ranked each risk, including that of biodiversity, in terms of likelihood of occurrence and for the
perceived consequence of effects if left unmanaged. Detailed of this matrix are provided in the EIS.

5.2 Alternatives to the Project

Based on the results of the risk assessment and preliminary studies, alternative designs were considered,
however were dismissed largely dictated by the availability of the resource location, Boral owned land,
within the development consent boundary, that is not required for other mining operations, and is located
as far as possible from constraints such as neighbouring residences. Each of the alternatives are detailed
below along with the reason for dismissal, and justification for the current Project design. Biodiversity
values of each alternative are discussed where relevant.

5.2.1 Alternative - No longer proceed with development

In terms of avoiding impacts on biodiversity, no longer proceeding with the Project would obviously have a
positive benefit to biodiversity as clearing of vegetation and habitat would be avoided. As detailed in the
EIS, looking at a larger picture, without securing SSD approval for the 30-year mine plan and the
continuation of mining, the mine will cease to operate after 26 February 2023, when CML 16 expires
resulting in the following negative impacts:

e the loss of approximately 191 direct full time employment jobs across Boral Cement operations in the
Southern Highlands;

e loss of an estimated 229 other related jobs, throughout NSW;
e loss of approximately 364 direct and indirect jobs within NSW;

e loss of net social benefits to Australia of between $488M and $643M, and net social benefits to NSW of
between $166M and $321M;

e apotential 60% shortage in cement sold in NSW and a potential 30% shortage in concrete sold in
Sydney;
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e sterilisation of a valuable resource (remaining limestone resource estimated at 640 Mt with
approximately 438 Mt available for mining); and

e significant implications to Boral’s business, the NSW economy and construction industry in general, as
well as local employees and service providers.

Without the Project it is also unlikely that:

e Marulan South Road would be upgraded including widening, vertical alignment and pavement
improvements and improvements to resident’s driveways and bus pick up and turning areas;

e there would be the same level of knowledge gained about Aboriginal occupation in the area;
e the significant Cultural heritage site along Marulan Creek would have been identified;

e additional knowledge of historic mining practices at the site and life at Marulan South would be
obtained; and

e the south pit would be backfilled to the extent proposed leaving the mine pit visible to views from
Bungonia National Park and the Bungonia Lookdown in perpetuity.

Potential key local positive impacts of ceasing mining operations, rehabilitating disturbed areas and using
the site for conservation purposes include:

e avoiding clearing approximately 182.4 ha of native vegetation and associated habitat, including 88.6 ha
of White Box Yellow Box Blakely’s Red Gum Grassy Woodland TEC, 132.4 ha of Koala habitat and 140.3
ha of Large-eared Pied Bat habitat;

e reduced dust and noise emissions from the site;
e reduced traffic on Marulan South Road, especially heavy vehicles;

e reduced erosion risk and therefore suspended solids in surface water runoff resulting in improved
water quality in receiving water;

e avoiding disturbance or loss of Aboriginal heritage sites; and
e avoidance of various historic heritage items associated with previous mining operations.

e Although these may be positive impacts for the site and local area, unless the deficit in limestone based
products left by the cessation of mining at Marulan South is met entirely by foreign imports, it is likely
that this national limestone deficit would need to be met by starting new greenfield limestone mines
elsewhere in NSW and Australia. It is unlikely that establishing a new greenfield limestone mine
elsewhere with the same production capacity as the Marulan South Limestone Mine, would be
economically viable due to the significant establishment costs in todays terms compared to importing
clinker from overseas and would have any less environmental, social and economic impact. For
example, starting a new greenfield limestone mine would require disturbing a substantial area to
establish the pit, processing plants and associated infrastructure. Whereas these significant
disturbances are already established at the mine. Also, the mine was started in 1869 and people moved
to the area to work at the mine and established the previous Marulan South village just to service the
mine. Therefore, it could be said that the mine is part of the fabric and culture of the Marulan South
area.

e Also, importing all limestone or limestone based products from overseas may reduce environmental
and social impacts at a local and possibly regional level but are likely to result in far greater
environmental and social impacts at a global level as limestone and limestone products would most
likely be imported from third world countries where planning, environmental and social regulations are
far less onerous than in Australia.

5.2.2 Alternative - Mine Plan 1

The original mine plan (known as MP 1) was developed to target the eastern limestone and some of the Mt
Frome limestone. MP 1 was developed on the understanding of the limestone geology extent (vertical and
horizontal), configuration (angle of vertical dipping) and quality in 2014/2015 and achieved a limestone to
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overburden ratio of 1:>1. Earlier stakeholder consultation, technical studies and EIS preparation was based
on MP 1 and the EIS prepared for MP 1 was due for lodgement with DP&E in mid 2016. This mine footprint
had a similar impact to biodiversity compared to the current Project, in that a large amount of native
vegetation (>120 hectares of native vegetation) would need to be cleared, including that of White Box
Yellow Box Blakely’s Red Gum Grassy Woodland TEC, habitat for the Koala and Large-eared Pied Bat.

5.2.3 Mine Plan 2 - Preferred Project

Drilling undertaken in 2016 started to show that the extent and configuration of the various limestone
bodies were different to the mines previous understanding. The results of the drilling were significant
enough for Boral to cease the SSD process, commission further drilling and revisit the mine plan. Further
drilling was completed in early 2017 which filled knowledge gaps, especially on the northern extent of the
limestone bodies and a revised mine plan (known as MP 2) was developed. MP 2 achieved an overburden
to limestone ratio of around 1:0.9 which results in a significant reduction from MP 1 in the amount of
overburden that needs to be removed and emplaced to extract the same amount of limestone. MP 2 was
therefore adopted as the preferred mine plan and is the Project described in this EIS, the impacts of which
are detailed in section 6.

5.2.4 MinePlan 3

With the far greater understanding of the extent and configuration of the limestone bodies from the
extensive drilling program, during development of MP 2, Boral also investigated possibilities of focusing
mining in the northern half of the pit and mining the limestone beneath much of the southern processing
infrastructure (known as MP 3). This option required the relocation of significant existing infrastructure
including the primary crusher, conveyors, transfers and the rail spur. This would also result in the northern
edge of the pit being very close to the heart of the processing area and offices which may result in
unacceptable blasting and vibration impacts. Preliminary calculations for this northern mine plan option
only achieved a limestone to overburden ratio of 1:>1. Due to the significant capital costs of relocating and
rebuilding infrastructure and the less than ideal overburden to limestone ratio, this option was not pursued
further, and as such a biodiversity impact assessment was not investigated in significant detail. It was
initially thought that MP 3 would significantly reduce out-of-pit overburden emplacements as much of the
southern part of the pit could be used for in-pit overburden emplacement, however not only would this
sterilise significant resource but development of the southern part of the north pit restricted backfilling of
the south pit until later in the mine staging, resulting in substantial out-of-pit overburden emplacement,
not dissimilar in size to those required under MP 1 and MP 2.

5.3 Alternatives to Project components

Boral considered various other options for pit development, overburden emplacement, mine water supply
and reducing the disturbance footprint were considered during the mine planning process. As detailed
below, many of these alternatives were ruled out due to economic and viability grounds.

5.3.1 Focus on eastern limestone and mining eastern batters and south pit rim

An option that was considered briefly during the mine planning process but dispelled quickly due to the
enormity of its potential social, environmental and/or economic impact, involved focusing mining on the
eastern limestone body and mining the eastern batters and southern pit rim. Although this may have
achieved a better limestone to overburden ratio and targets the highest grade limestone body, it would
require daylighting the pit to Barbers Creek gorge to the east and Bungonia Creek gorge to the south.
Biodiversity impacts associated with this design include the following:
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e Increased potential for sedimentation into Barbers Creek and Bungonia creek potentially impacting
amphibian habitat downstream.

e Impacts to Bungonia Creek gorge, potentially impacting upon roosting habitat for Large-eared Pied Bat
and Eastern Bentwing Bat.

e Disturbance would be in close proximity to Main Gully Spring Cave.

e Impacts to relatively benchmark condition vegetation that has not been impacted by historic grazing or
clearing.

5.3.2 Establishing overburden emplacements outside of Boral’s landholdings

Another option that was also considered during the mine planning process and also dispelled quickly due to
the enormity of its potential social, environmental and/or economic impact involved purchasing extensive
areas of privately owned land and establishing overburden emplacements outside of Boral’s current
landholdings. As the plateau lands to the west and far north-west of the mine support areas of native
vegetation, Boral would have to approach owners of private land that is cleared of native vegetation.
However much of this cleared land supports viable agricultural and other commercial businesses and even
if some of these landowners were willing sellers, hauling overburden and creating over-burden
emplacements to the west or far north-west would:

e consume substantially more land than the preferred Project as the overburden emplacements would
likely have a larger disturbance footprint as they would need to be lower due to increased visibility
from sensitive receivers, and buffer lands would also need to be purchased around the emplacements;

e resultin significantly greater noise, air quality, visual and traffic impacts; and
e be economically unviable due to the significant land acquisition and overburden haulage costs.

5.3.3 Disposal of overburden off-site

Consideration was given to transporting all overburden from the mine to other disused mines and quarries
and/or projects requiring substantial fill off-site. High level evaluation of this alternative estimates annual
costs to transport overburden off-site to a void within 200 km of the mine would cost up to $75 M per
annum or over $2 billion over the Project life. Not only will this render the cost of mining unviable, but off-
site disposal of overburden is constrained by:

e The number of train paths allocated to Boral’s Marulan South Operations along the Main Southern
Railway. Up to six train paths per day are allocated to the mine and are used/reserved entirely for
transporting limestone products. It is unlikely that Boral would be able to acquire the number of
additional train paths required to also transport overburden from the mine by train;

e Capacity at the mine and on Boral’s private rail line. Even if enough train paths could be acquired, there
is not enough time each day to load and transport along Boral’s private railway line, all the limestone
product trains, Peppertree Quarry trains and an additional five overburden trains per day; and

e The availability of void space to backfill. With the number of major infrastructure projects in the Sydney
region at the moment, which are forecasted to continue for some time, and the substantial tunnel
boring projects forecast in the future that generate significant volumes of surplus material, there is and
will continue to be significant competition for any available void space for spoiling overburden/fill
material, especially near a railway line.

5.3.4 Mine water supply including Marulan Creek Dam

Boral considered numerous alternatives to meet the mines water demand which included:

e Damming water in the south pit. This was discounted as a viable alternative as:
o the pit floor is porous and would have to be sealed;

o the south pit would not be able to be used for overburden emplacement requiring additional
out-of-pit emplacements which may result in further areas of biodiversity impact, and exposing
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the entire mine pit to views from Bungonia National Park and in particular the Lookdown in
perpetuity; and
o The pumping head (vertical height that water would need to be pumped) is extreme.

e Establishing a groundwater extraction well (pumping bore) network to the north of the mine, between
the mine and Peppertree Quarry. It was predicted that although it could potentially supplement it, an
extraction well network would not produce sufficient water to meet the mine’s water demand.

e Establishing an in-stream dam in Marulan Creek to the north of the mine. Constraints to the location of
the dam included land ownership, and the steep, incised section of Marulan Creek to the east as it
nears Barbers Creek gorge. The proposed Marulan Creek Dam was initially designed in the ideal
location from both geotechnical and volume perspectives. However, the Aboriginal heritage
assessment and consultation process identified a cultural site immediately below the preferred dam
wall location and after consultation with relevant Aboriginal parties, the dam wall was redesigned and
moved further upstream to entirely avoid and establish a buffer to the cultural site.

5.3.5 Steeper overburden emplacement batters & higher emplacements

In designing the overburden emplacements, consideration was given to steepening the emplacement
batters to increase the height of the emplacements to hold the required volume of overburden while
reducing the disturbance footprint. Geotechnical and other advice from soils, erosion and rehabilitation
specialists advised against making the batters too steep as this would significantly increase the erosion,
sedimentation and water quality risks associated with the Project and would reduce the likelihood of
successful rehabilitation and establishing a long term stable vegetated landform.

5.4 Final footprint

Due to the justification provided above, Boral cannot reasonably avoid impacts to native biodiversity and as
such need to mitigate the potential indirect impacts associated with the Project, and offset for all residual
biodiversity impacts accordingly.

Mitigation measures to be undertaken by Boral have been detailed in section 6.3, and impacts requiring
biodiversity offsetting have been detailed in section 6.8.
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6.1 Impact Summary

The Project would affect biodiversity, including threatened biodiversity through both direct and indirect
impacts during construction and operation (Figure 9). The majority of impacts on biodiversity would occur
during construction from clearing of native vegetation and removal of habitat.

The direct and indirect impacts associated with Project and measures to offset and manage biodiversity in
the long term are outlined in the following sections, and specifically discussed in Appendix 8 in relation to
EPBC Act listed threatened biodiversity.

6.2 Direct Impacts

The following residual direct impacts would result from the Project:

e Clearing of native vegetation and associated habitat, conservatively estimated to be 182.4 ha.

e The area of clearing includes impacts to 88.6 ha of White Box Yellow Box Blakely’s Red Gum Grassy
Woodland, which is listed as a TEC under the BC Act, and 80.7 ha under the EPBC Act.

e Clearing of habitat for the following EPBC Act listed threatened species: Koala, Large-eared Pied Bat,
Grey-headed Flying Fox, Regent Honeyeater, and migratory species (Rufous Fantail, Great Egret, Cattle
Egret, Rainbow Bee-eater, Black-faced Monarch).

e Clearing of species credit fauna habitat for the following:
o Koala habitat estimated to be 132.4 ha
o Large-eared Pied Bat estimated to be 140.3 ha.
o One individual of Solanum celatum (species polygon amounts to 0.1 ha)

A discussion of these direct impacts has been provided below, and a specific discussion in regards to EPBC
Act listed threatened species provided in Appendix 8.

6.2.1 Direct impact to native vegetation and habitat

The Project would result in the clearing of 182.4 ha of vegetation regarded as ‘native vegetation,’ as
defined in the BAM. The majority of vegetation likely to be affected by the Project has been subject to
historic logging, grazing, and other agricultural activities, and is therefore thinned in areas, and dominated
in areas by Serrated Tussock. This is evident in all condition classes of PCT1334 Yellow Box - Blakely's Red
Gum grassy woodland which has been subjected to grazing and clearing pressures.

Various portions of the site have also been planted with Acacia species and a number of eucalypts including
Eucalyptus tereticornis, E. amplifolia. E. melliodora and E. eugeniodes.

In total, the area attributed in this assessment as a moderate condition class (canopy present) is 132.4 ha,
and the area attributed to a poor/planted condition class is 50.0 ha. A further 70 ha is non-native
vegetation and includes portions of the existing Mine pit, roads, etc.

6.2.2 Directimpact to White Box Yellow Box Blakely’s Red Gum Grassy Woodland (BC
Act and EPBC Act)

The Project would result in a direct impact to 88.6 ha of the TEC White Box Yellow Box Blakely's Red Gum
Grassy Woodland as listed on the BC Act (Figure 12), and 80.7 ha of the TEC listed on the EPBC Act (Figure
13). As discussed in section 3.2.5, the TEC has been attributed to three different condition classes that
make up PCT1334 Yellow Box - Blakely's Red Gum grassy woodland.
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The TEC is located within the areas proposed for the Northern Overburden Emplacement and Western
Overburden Emplacement on the gentle slopes and relatively flat terrain.

The TEC to be impacted is in a modified state, due to previous land clearing, grazing, feral pest grazing, over
abundant herbivore grazing, and due to the abundance and spread of Serrated Tussock. This is a common
theme for the TEC, as throughout its range, the TEC has been reduced in area and highly fragmented
because of clearance for cropping and grazing and pasture improvement due to the ecological community’s
occurrence on fertile soils. Very few high quality remnants remain anywhere across its former range. The
EPBC Policy Guidelines (DoE 2014) state that over 90% of the original extent of this ecological community
has been cleared. This is supported by OEH (2014) who regarded the equivalent Biometric Vegetation Type
to be 90% cleared, and Thomas et al. (2000) estimate that within South-Eastern NSW 59,468 ha remain
from the pre-1750 extent of 1,012,052 ha (approximately 94% cleared).

The areas of the TEC within the Study Area are already fragmented by access roads, infrastructure and non-
native vegetation (Figure 12;Figure 13). This is a common theme for the TEC which is already highly
fragmented in the locality (Tozer et al. 2006 mapping of map unit 24 shown in Figure 9). The Project will
lead to increased fragmentation of the ecological community in the local context through the combination
of the emplacement areas, however connectivity will be retained within contiguous habitat around the
periphery of the Study Area.

As the TEC is regarded as a Serious and Irreversible Impact (SAll) candidate entry under the BAM, further
consideration of the impacts on the TEC have been provided in section 6.7.

Futher discussion in regards to the Commonwealth listed White Box Yellow Box Blakely’s Red Gum TEC has
been provided in Appendix 8, along with a formal Assessment of Significance. The Assessment of
Significance concluded that a significant impact was likely, and thus triggering the need to offset the
impacts under the EPBC Act (section 7).

6.2.3 Directimpact to Koala habitat

A discussed in section 4.6.2, the Koala is expected to use portions of the Study Area on a limited basis.

Impacts from the Project largely relate to the removal of foraging and dispersal habitat that has been
defined as being critical to the survival of the Koala under the EPBC Act (DoE 2014; Appendix 7). Habitat
mapped as good and moderate habitat potential, totalling 132.4 ha (Figure 16), contained either two or
more known feed trees (listed as primary, secondary or tertiary species under the species Recovery Plan
(DECC 2008)) or a single feed species that occupied more than 50% of a 400 m? floristic quadrat.

Such habitat is recognised as critical habitat due to past impacts on similar habitat limiting the Koalas ability
to persist throughout its former distribution. The proposal includes the removal of 132.4 ha of such habitat
(good and moderate areas shown on Figure 16), which through application of the guidelines is considered a
significant impact under the EPBC Act (see Appendix 8 MNES Assessments of Significance).

Due to the apparent limited use of the Study Area and its extremely small extent in relation to similar
habitat for the Shoalhaven Gorge Koala population (7,500 ha), it is not considered that removal of this
habitat alone would significantly adversely impact the relevant Koala population (centred around the
Shoalhaven Gorge) such that a decline would occur or that the population is placed at risk of extinction.
Active sites for this population are concentrated within protected areas and the Study Area is not thought
to provide a link between active areas within the population’s distribution or to any other Koala population.
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As the Koala is regarded as a SAll candidate entry under the BAM, further consideration of the impacts on
the Koala have been provided in section 6.7.

Futher discussion in regards to the Commonwealth significant criteria associated wih the Koala is provided
in Appendix 8, including the completion of a formal Assessment of of Significance. The Assessment of
Significance concluded that a significant impact to the Koala was likely, and thus triggering the need to
offset the impacts under the EPBC Act (section 7).

6.2.4 Directimpact to Large-eared Pied Bat habitat

As detailed in section 4.6.2, 140.3 ha of foraging habitat for the Large-eared Pied Bat would be impacted by
the Project. No breeding habitat would be impacted by the Project.

The Large-eared Pied Bat is known to forage in a range of vegetation types, including dry and wet
sclerophyll forest, grassy woodland, Callitris dominated forest, tall open eucalypt forest with a rainforest
sub-canopy, sub-alpine woodland and sandstone outcrop country (Hoye & Dwyer 1995; Pennay 2002; DECC
2007). Almost all records of the species are within several kilometres of cliff lines or rocky terrain, indicating
that foraging habitat is limited to approximately 3 kilometres from clifflines. Foraging habitat is locally
common given the species forages on a wide range of vegetation types, and given much of the land to the
east of the Study Area which is centred along sandstone outcrops of Bungonia Creek and the Shoalhaven
River are protected within Bungonia State Conservation Area, and Morton National Park. These areas
provide well connected, intact remnant habitat for the Large-eared Pied Bat along Bungonia Creek and the
Shoalhaven River. However it is noted that intact habitat (remnant undisturbed vegetation) within three
kilometres of cliff lines and rock outcrops is scattered to the west and north of the Study Area compared to
that of the east of Bungonia Creek and south in Bungonia Gorge.

Potential breeding habitat within Main Gully Spring Cave seems unlikely due to the cave being frequently
inundated by water to act as a roost site. Regardless, the cave is located away from the Study Area and
would not experience any impact associated with the Project. This is due to the distance of the subject cave
from the Mine expansion activities that involve mining and blasting which is to occur over 900 m to the
north. There has been an ongoing history of mining within the existing south pit throughout which any
roosting bats would have persisted if present. The Project is not forecast to increase noise or vibration to
the subject cave or any other known caves in the locality.

Foraging habitat is locally common and the quantity of habitat to be removed is not considered critical to
the overall species survival or the local occurrence of the species. Within a 10 km radius of the Project site
it is estimated that 33, 837 ha of native vegetation exists within the locality of the Study Area.

The removal of the foraging habitat associated the Project is unlikely to be critical to the overall species
survival or the local occurrence of the species given the protection of foraging habitat for the Large-eared
Pied Bat within Bungonia State Conservation Area and Morton Nation Park that occurs within the locality.
The removal of foraging habitat is not likely to reduce the population of the Large-eared Pied Bat given the
protected habitat available. Whilst not in the immediate term, it is worth noting that the site would be
rehabilitated following decommissioning to a woodland structure, thus providing foraging habitat for the
Large-eared Pied Bat.

As the Large-eared Pied Bat is regarded as a SAll candidate entry under the BAM, further consideration of
the impacts on the Large-eared Pied Bat have been provided in section 6.7.
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Futher discussion in regards to the Commonwealth significant criteria associated wih the Large-eared Pied
Bat is provided in Appendix 8, including the completion of a formal Assessment of Significance. The
Assessment of Significance concluded that a significant impact to the Large-eared Pied Bat was unlikely to
occur. A biodiversity offset under the EPBC Act is therefore not proposed for the impacts toward the Large-
eared Pied Bat under the EPBC Act, however the species would be subsequently offset in accordance with
the BAM to satisfy the BC Act offsetting requirement (section 7).

6.2.5 Directimpact to foraging habitat for the Eastern Bent-wing Bat

As discussed in section 4.6.3, no breeding habitat for the Eastern Bent-wing Bat occurs within the Study
Area and as such, does not need to be considered further in a BDAR Assessment. However, the species was
nominated in the SEARs for further consideration, and as such, we have expanded upon our findings
toward the species in this section.

Like that of the Large-eared Pied Bat, 140.3 ha of habitat for the Eastern Bentwing Bat will be directly
impacted by the Project. Foraging habitat in the locality is considered important for the Eastern Bent-wing
Bat due to the large population dependant on the roost site known from the area (Drum Cave). While
foraging habitat of the type to be removed is considered important for the species, such habitat is
considered locally common and the quantity of habitat to be removed is not considered critical to the
overall species survival or the local occurrence of the species. Within a 5 km radius of the Project site it is
estimated that 8713 ha of native vegetation exists within the locality of the Study Area. Whilst not a
requirement of the BAM, a SAll for the Eastern Bentwing Bat has been completed in order to satisfy the
requirement of the SEARs. The SAIl has been provided in Appendix 6.

6.2.6 Directimpacts to EPBC Act listed fauna

As discussed above and detailed in Appendix 8, the Project is likely to result in a significant impact to one
EPBC Act listed fauna species: the Koala. Significant impacts to the Large-eared Pied Bat are considered
unlikely.

As a precautionary and conservative approach, this assessment has also provided Assessments of
Significance for impacts to threatened, migratory and relatively mobile EPBC Act listed fauna, which on
occasion, may fly over the Study Area, or use it for foraging on an intermittent basis.

Assessments of Significance have been completed in Appendix 8 for the following EPBC Act listed
threatened or migratory species: Great Egret, Cattle Egret, Rainbow Bee-eater, Black-faced Monarch,
Rufous Fantail and Grey-headed Flying Fox. The Assessments of Significance have concluded that a
significant impact to these species is unlikely.

An Assessment of Significance was also completed for the Regent Honeyeater given the DoEE have
regarded the site to be important habitat for the species. However the Assessment concluded that a
significant impact for the species was unlikely due to the following:

e The species was not detected in the Study Area and surrounds during targeted survey

e The species has only been detected three times in the past 36 years within the Bungonia region that
may suggest that the species potential usage of the Study Area is likely to be marginal/low.

e The closest historic records include the following:

o Approximately 4.8 km south of the Study Area near Lockdown Road, Bungonia. This record was
in made in 2005 within a gully environment near Bungonia Creek weir.

o Approximately 5 km south of the Study Area near the Bungonia State Conservation Area office.
This record was made in 1998.
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o Approximately 11.9 km south of the Study Area within private property. This record was made
in 1983.

e The Project is unlikely to increase fragmentation for any population of the species.

e The species has potential habitat conserved within Morton National Park and Bungonia State
Conservation Area, which occurs within the locality of the Project. Therefore the Project would not
significantly limit the amount of potential habitat for the species within the immediate locality.

6.2.7 Directimpacts to EPBC Act Migratory Species

As a precautionary and conservative approach, this assessment has also provided Assessments of
Significance for impacts to threatened, migratory and relatively mobile EPBC Act listed fauna, which on
occasion, may fly over the Study Area, or use it for foraging on an intermittent basis.

Assessments of Significance have been completed in Appendix 8 for the following EPBC Act listed
threatened or migratory species: Great Egret, Cattle Egret, Rainbow Bee-eater, Black-faced Monarch,
Rufous Fantail and Grey-headed Flying Fox.

Through application of the Assessments of Significance criteria, we have concluded that a significant impact
to any migratory species is unlikely (see Appendix 8 for details).

6.3 Managing indirect impacts

Indirect impacts will occur within and adjacent to the subject site (area of direct impact) as a result of Mine
construction and operation. Such impacts will largely operate on a short to medium timeframe (i.e. the life
of the Mine) and will be minimised through management procedures and processes. A range of indirect
impacts are likely to, or could, occur as a result of the Project including:

e increased noise, dust and light from Mine construction and operational activities

e loss of connectivity and fragmentation of habitats at a regional scale through clearing of intact areas of
native vegetation within the Study Area

e erosion or sedimentation in areas adjoining construction and operational activities
e increased spreading of weed propagules
e increased edge-effects for surrounding vegetated areas

e changes in vegetation composition and structure as well as available fauna habitats due to altered fire
regimes (more or less frequent fire).

The indirect impacts described above are variable in terms of the distance they may extend from the actual
subject site, and quantifying the exact distance is not possible.

To account for a quantitative measure of indirect impacts, a 100m buffer has been placed around the
subject site (Figure 9). This buffer would likely encapsulate the potential spread of weeds, edge effects in
surrounding vegetated areas, erosion, dust, intensive light spill, and sedimentation during construction and
operation.

Quantifying the indirect impacts associated with noise, and vibration present difficulties, however, as
discussed in Table 10, are unlikely to result in any significant impacts to biodiversity.

The specific indirect impacts and how they relate to the ecology of the Study Area, along with
corresponding mitigation measures are discussed in detail in Table 10. The mitigation measures provided
would be consistent with industry best practice to ensure that mitigation is effective. Monitoring of the
effectiveness of the mitigation measures would be incorporated as part of the management actions
associated with the Project.
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In addition to this, due to buffer areas that have been incorporated into the subject site, some of the
potential indirect impacts would be completely, or partially contained within the subject site detailed in this
assessment. Within this assessment, informal buffers were applied to account for a range of geotechnical
and logistical constraints, and to provide some flexibility to account for minor changes during Mine design.
The general buffer distances adopted when developing the disturbance areas for the Project are detailed in

Table 10.

Specific indirect impact and mitigation measures associated with EPBC Act listed threatened biodiversity

are detailed in Appendix 8.
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Table 10. Indirect impacts and mitigation measures

Indirect
impact

Edge effects

Weeds

Erosion and
sedimentation

Marulan South Limestone Mine Continued Operations Project

Likely impact from the Project

The establishment of the Project may create a number of new edges along all
boundaries of the Study Area, in particular areas where there are no existing
buffers (roads, existing emplacements, cleared area) between the
disturbance and areas of woodland/native vegetation. Given edge effects are
variable in terms of the distance they may extend from the actual subject site,
it is difficult to provide a precise area of potential disturbance associated with
the potential indirect impacts. This assessment has estimated that the edge
effects may occur approximately 50 metres from the Study Area boundary,
into woodland/native vegetation immediately adjacent. Areas in particular
which may result in exposure to indirect impacts include bushland to the
direct south of the in-pit part of the Southern Overburden Emplacement, and
bushland to the west of the Western Overburden Emplacement. Isolated
parcels of vegetation which occur in between the proposed emplacements
and the Mine pit would also be exposed to edge effects. For the most part,
these areas are already subject to weed invasion. The new edges could
facilitate the establishment and spread of introduced plant species, however
this would be managed accordingly.

Weeds have the opportunity to establish themselves in areas of disturbed
vegetation. The greatest establishment of weeds are in areas already
disturbed or subject to agricultural land use. All areas exhibited varying
condition and weed abundance. The greatest abundance occurs within the
Western Overburden Emplacement, northern section of the Northern
Overburden Emplacement and the surrounding land.

The Project has the potential to increase or lead to the establishment of weed
species where they do not currently exist through the operation of machinery
during construction and operation. New weed species can potentially be
introduced as a result of the movement of construction vehicles and
materials into the Study Area. Areas more likely to be exposed to weed
increases are areas of native vegetation that occur immediately adjacent to
the Study Area, in particular areas to the east of the Study Area.

Erosion of soils during construction and operation of the Project may involve
the following:
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Potential extent
of the indirect
impact prior to
mitigation

Varying distance
from subject site.
Potentially
occurring  within
50 metres of
disturbance area
throughout  the
active life of the
Project.

Variable
depending on
topography.
However, typically
would occur
within close
proximity to

disturbance area.

Variable
depending on

Biodiversity Development Assessment Report

Mitigation measure

Demarcation fo the boundary of vegetation
clearing at the edge of the Study Area
where it occurs within 5 metres to native
vegetation.

Signposting will be used to inform Project
personnel and site visitors of areas of
conservation value to restrict entry or
inform  behaviour that will reduce
incidental interactions with fauna.

Weed management and pest management
and monitoring to be implemented in
Biodiversity Management Plan.

Sedimentation management to be applied
in areas that may result in runoff during
construction and operation.

Weed management and monitoring to be
implemented in Biodiversity Management
Plan. Weed management would be active
in preventing the spread of weeds caused
by construction and operation of the
Project therefore preventing edge effects.
At present Boral is undertaking aerial weed
spraying control
coverage.

to maximise weed

Adequate sediment controls applied where
appropriate.
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Expected success of mitigation
measure

Active  weed, and pest
management are anticipated to
be successful at managing edge

effects from the Project.

Active weed control methods
are likely to be successful in
managing the spread of weeds
within adjacent areas.

Sedimentation control is known
to reduce sedimentation spills.



Indirect
impact

Dust

Marulan South Limestone Mine Continued Operations Project

Likely impact from the Project

e  Alteration of soil structure beneath infrastructure items, and roads
(these have been taken into consideration within the Study Area
calculations).

e The increase of surface water flow from the Study Area during rain
events into the woodland areas to the north and south may result in
erosion.

e The deposition of soil particulates in drainage lines and within remnant
vegetation as a result of the Project is unlikely to be significant.

Mitigation measures will be put in place during the construction and
operation to limit the erosion and sedimentation caused by the Project. With
the mitigation measures in place, it is likely that the potential for erosion and
sedimentation would be contained within the subject site.

Dust from the Project has been assessed by Todoroski Air Sciences (2018). In
summary, the assessment predicts that there is a low potential for dust
impacts to occur at the privately-owned residences surrounding the Mine
with dispersion modelling predicting no exceedances of the various dust
criteria that the assessment utilised.
specifically assess the impacts to biodiversity related criteria, it is unlikely that
dust from the Project would be extensively dispersed throughout the locality.

Whilst the assessment did not

It is likely that dust accumulation would occur immediately adjacent to the
subject site. Research shows that the impacts of dust on vegetation can have
negative impacts, however the impacts of increased levels of dust on animals
are unknown (Farmer 1993). Farmer (1993) anticipated that dust may
increase the susceptibility of plants and vegetation to secondary stresses,
such as drought, insects and pathogens, or allow penetration of toxic metals
or phytotoxic gaseous pollutants. Any potential impact from dust is likely to
be localised and confined to the immediate vicinity of the subject site.
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Potential extent
of the
impact prior to

mitigation

indirect

topography and

operation.
Variable
depending on
wind conditions.

Potential for dust
emissions likely
throughout life of
Mine.
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Mitigation measure

Procedures for the management of spills
throughout the Study Area including the
requirements for vehicles to carry spill kits.

Surface water flows were designed to
follow natural drainage (Advisian 2018),
therefore are unlikely to create new
gullies/drainage channels. The change to
bedrock flows into and out of the alluvium
of Shoalhaven River is negligible and is
expected to be undetectable (AGEC 2018).

Sediment basins proposed to reduce
sedimentation and flows. Details provided

in the Project’s specialist studies.

The rehabilitated landforms will be
designed to shed water without causing
excessive erosion or increasing
downstream pollution (LAMAC 2018).

Boral has a detailed Dust Management Plan
for its current operations at Marulan which
has been prepared in accordance with the
requirements of AS/NZS ISO 14001: 2004
(Boral 2017). This Plan would be updated
where relevant to reflect the Project.

Current dust suppression activities
undertaken at the Mine are extensive. We
have summarised some of the relevant
mitigation measures that would be applied

to the Project:

- Dust impacts will be mitigated
through the onsite use of water
suppression.
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Expected success of mitigation

measure

Surface water flows have been

designed
drainage.

to follow natural

Successful implementation of
dust control would minimise
dust. Current dust suppression
mitigation works are on-going
at the Mine



Indirect

. Likely impact from the Project
impact
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Potential
of the
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extent
indirect

impact prior to

mitigation
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Mitigation measure

- Enforcement of speed
restrictions (to 20km in stockpile
areas)

- Compaction of soil batters to
minimise wind pickup

- Regular use of washdown

stations

rehabilitation  of

upon

- progressive
cleared
decommissioning.

areas

Stockpile Management

The area containing mine stockpiles and
the primary and secondary crushers with
associated conveyors is considered to be
the largest dust source at the site. The
following is undertaken to minimise
fugitive dust from stockpile handling:

-Where possible, consolidation of existing
stockpiles to reduce their overall numbers
and footprint.

-Truck speed restriction to 20km/hour in
stockpile areas.

-Compaction of stockpile batters to

minimise wind pick up of dust.

-To keep stockpile surfaces wet in dry
weather, consistent application of water
sprays for all stockpiles or use of a water
cart with pumping facilities if adequate
water sprayers cannot be installed.

-When adverse weather conditions are
experienced or predicted, stockpile
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Expected success of mitigation
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Potential extent
Indirect : ) ) of the indirect
. Likely impact from the Project . .
impact impact prior to
mitigation
Noise impacts have been occurring from the current operations since the Variable
Mine began. Such historic impacts have subjected fauna immediately ]
. . . . . depending on
surrounding the existing Mine to noise levels which may have deterred them . .
. . . . . . ) wind conditions.
. from occupying areas immediately adjacent to the existing Mine footprint. . .
Noise Potential for noise

Literature supports that noise can have impacts on fauna. For example,
research has found that traffic noise can mask the important contact calls of
the budgerigar, canary, and Zebra Finch, (Lohr et al. 1998). Parris and

impacts

Mine.

Schneider (2008) found that it was increased volumes of noise and not
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likely

throughout life of

Mitigation measure

creation and extraction activities stopped
until the weather changes.

Unsealed Haul Roads

- During windy conditions and in prolonged
dry weather water spraying is carried out
repeatedly during the day.

- Restriction of speed to 40km/hr on
unsealed haul roads.

-Regular use of truck wash station,
especially before leaving the site.

Crushers and transfers.

- Dust collection systems upgraded

between 2009 — 2015 above all tertiary
crushers and screens

- Dust collection systems in place at
secondaries and main transfer points up to
tertiary crushers

- All Dust collection systems on schedule
Planned Maintenance program

Further, vegetation clearing protocols for
the Project will seek to minimise exposed
areas with the potential to generate dust
by completing progressive vegetation
clearing as close to mining as practical.

The Project would reduce noise by the
following:

= A Noise Management Plan be
developed and implemented
throughout the life of the
Project which will serve to
further reduce the noise
exposure at surrounding
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Expected success of mitigation
measure

Details explored in Wilkinson
and Murray (2018).



Indirect
impact

Vibration

Marulan South Limestone Mine Continued Operations Project

Likely impact from the Project

increased volumes of traffic that were important. Various studies have
indicated that changes in bird calls in response to traffic noise are twofold,
either the birds change the characteristics of their call to avoid interaction of
the sound of the call with the created sounds or they limit calling to periods
when the levels of noise are reduced.

In terms of the Project, noise likely to be generated was assessed by
Wilkinson and Murray (2018). Whilst the noise assessment did not address
the impact of the Project noise upon fauna, the conclusions from the
assessment were based on a comparison to human noise criteria. Conclusions
include that the Project would not result in exceedance of noise criteria to
humans during operation; no exceedance of relevant noise criteria for off-site
traffic noise would occur.

Given fauna have historically been exposed to noise impacts immediately
surrounding the Study Area for many years (since 1929 — see EIS main
document) due to the ongoing mining operations at the site, the Project is
unlikely to result in any significant decline or edge effects toward fauna and
their habitats within the locality.

Vibration from the blasting associated with the Project is unlikely to result in
any impacts to the fauna habitat including the Karst systems and caves known
to occur within the Locality, particularly in Bungonia Conservation Reserve
and Bungonia National Park based on the following:

= Blasting is currently conducted within the existing Mine which
occurs closer to the National Parks than where the proposed
blasting would take place.

=  No reported impacts from the current blasting are known to occur
within the Karst systems or known caves.

= Itis considered unlikely that microbat roosting habitat within Main
Gully Cave (detailed in section 4.6) would be impacted by the
Project due to the distance of the subject cave from the Mine
expansion activities that involve mining and blasting, which is to
occur approximately 600 m north of the southern tip of the
existing south pit (approximately 900 m from the identified cave).

=  There has been an ongoing history of mining within the existing
south pit throughout which any roosting bats would have
persisted if present. The Project is not forecast to increase noise
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Potential extent
of the indirect
impact prior to
mitigation

Mitigation measure
measure

residences and to fauna
occupying surrounding
bushland.

=  |tis proposed that future
operation of the Mine would
incorporate an ongoing attended
noise monitoring program, as
required, throughout its
operational life.

The Mine currently monitors its blasts. The
Project would require this monitoring to
continue. In the unlikely event that blasting
impacts result in reported damage to Karst
systems of caves within the Locality, such
impacts should be reviewed.

Unlikely to occur
outside of
disturbance area,
or immediately
surrounding  the
area of the blast.
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Increased
artificial
lighting
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Likely impact from the Project

or vibration to the subject cave or any other known caves in the
locality.
As detailed in Richard Lamb & Associates (RLA 2018) three types of lighting
are currently operating at the Mine: general and security lighting, lighting for
safe mining activities and vehicle guidance lighting and headlights. Each of
these lighting types would be required for the Project.

The light from the existing Mine would continue with the Project resulting in
localised effect of illuminating features adjacent to the vehicles particularly
as they move (e.g. trees or rock faces), constant low intensity lighting as a
result of security lighting around the existing facilities, and luminance as a
result of the mining activities. Lighting may also be reflected off surfaces
causing the illumination of secondary features such as fauna habitat. As
detailed in RLA (2015), much of these impacts would be minimised through
lighting design and directional lighting.

Research and anecdotal evidence indicate potential for artificial lighting to
influence the behaviour of both nocturnal and diurnal species. Influences of
artificial night lighting on behaviour and community ecology are less well-
recognised (Longcore and Rich 2004).

The potential impacts of artificial lighting on any particular species and the
severity will vary depending on the ecology of the species, the predator — prey
relations, the distance of the core population from the source of light and the
reaction of that species to light disturbance.

In general, artificial lighting impacts on birds include the disruption of nesting
sites or the altered choice of nesting sites, disruption of roosting, the altered
timing of a dawn chorus and general disturbance.

The impact of artificially lit nocturnal migratory birds is well documented
(Longcore et al. 2008; Poot et al. 2008). Birds are known to become
disoriented and entrapped by artificial lights. The disorientation of
nocturnally migrating birds by lights results in either direct mortality or
depletion of energy reserves (Poot et al. 2008).

The lighting impacts has been occurring from the existing operations for many
years. The current Project would likely result in a slight increase in the amount
of light from the operations and during construction, however fauna of the
immediate vicinity have been exposed to such impacts historically given the
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Potential extent
of the
impact prior to

mitigation

indirect

Variable
depending on the
type of light

source (e.g.
vehicles,
construction
guidance lighting
etc.). Details
provided in RLA
(2018).
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Mitigation measure

RLA (2018) recommend that during the
course of the Project a strategy relating to
lighting be introduced to reduce lighting to
the lowest
maintains an appropriate standard of
safety and security and to minimise
obtrusive lighting.

level possible that also

Type 2 mobile lighting used for in-pit works
would employ lamps that produce light in
the red or yellow areas of the spectrum
rather than the blue or white and be
shrouded as much as possible to reduce
lateral spread of the light and excess
reflection of light, as well as being directed
downward.

A strategy is also required for control of the
potential visibility of type 3 lighting
associated with night time use of vehicles
in the Project, specifically the potential for
headlight or directional lighting during
development or contouring of overburden
emplacements at night, if that occurs. It is
therefore recommended that for each new
lift on the western and south-western
edges of the
Emplacement, or the northern margins of
the Northern Overburden Emplacement,
overburden emplacement should begin at
the margins of the lift relative to potential
view directions and then progress in rows
behind the margin, providing a light barrier
to vehicle headlights.

Western Overburden
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Expected success of mitigation
measure

Mitigation measures likely to be
successful at reducing light spill.
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current Mine operation. Whilst it is indicated by research that potential
impacts may arise from artificial light, given the history of lighting impacts in
the Study Area, it is unlikely that the Project would result in any significant
decline or edge effects toward fauna and their habitats within the locality.

Historically, arid zone bushfires tend to be associated with a proficient growth
of native grasses following large rain events. During summer, following rain  Potential

Fire

events, dry swards of grasses pose a bushfire hazard when placed near a

source of ignition. Vehicles driven through long grass and hot exhaust may locality,
attribute to fire ignition. This may occur during construction and operation of  unlikely.
the Project particularly during the hotter months.

Marulan South Limestone Mine Continued Operations Project
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widespread
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Mitigation measure

Overburden emplacement work will also
be carried out at night in the South Pit,
where light spill will be increasingly
controlled by the work being generally
below view lines and also shielded by walls
of the Pit. Some light will be visible at times,
however because of the use of these areas
being largely confined to daylight hours, it
is considered that the above strategy
would be successful in mitigating light spill
of type 3 light from vehicles.

The Bushfire Management Plan will
incorporate bushfire management
protocols to prevent and deal with the
potential for bushfire.

87

Expected success of mitigation
measure

Given the existing Mine
operations have not resulted in
any significant fires, the
implementation of the Bushfire
Management Plan would likely
assist in fire prevention.
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6.4 Biodiversity Management Plan

A Biodiversity Management Plan (BMP) would be prepared to inform and manage various activities
throughout the life of the Project in order to protect and manage important biodiversity values. Key
commitments to be covered by the BMP include threatened species management, pest and weed
management, native vegetation clearing protocols, fauna handling and site hygiene practices.

The BMP will include specific protocols dealing with any potential interaction between the Project activities
and threatened flora or fauna species during the life of the Project. The BMP will include directions for
survey, monitoring and management of key threatened species known or considered to be potentially
impacted by the Project and protocols for reporting and managing any unforeseen threatened species
occurrences within the Project site. Measures designed to mitigate impacts on threatened species would be
monitored for success.

Impacts arising from activities associated with the 30 year Mine plan will primarily relate to vegetation
clearing. Boral proposes to undertake the following mitigation and management actions during development
of the 30 year Mine plan.

Key components of the BMP would include details in relation to the following:
Fencing and signposting

Fencing and/or the use of highly visible rope or tape boundaries or alternative effective markings e.g. 2m
high timber posts with brightly coloured tops will be used to delineate the boundary of vegetation clearing
at the edge of the Study Area where mining activities occur within 5 metres of native vegetation.

Signposting will be used to inform Project personnel and site visitors of areas of conservation value to restrict
entry or inform behaviour that will reduce incidental interactions with threatened species - e.g. speed limits
along access roads to reduce potential for fauna vehicle strikes.

Employee Education and General Environmental Controls

Employees and contractors would be educated on and required to implement the following controls, to avoid
or at least minimise potential environmental impacts associated with the construction of the Project:

e minimise dust generation by minimising the extent and time that bare soil is exposed and by
appropriate dust suppression

e procedures for the management of hydrocarbon and/or chemical spills throughout the Study Area
including the requirements for vehicles to carry spill kits

e ensuring vehicles remain on designated roads and tracks and abide by site speed limits, through use of
signposting and driver education during the induction process and in on-going Project discussions

e management and removal of all rubbish from the Study Area.
Vegetation Clearance Protocol

A vegetation clearing protocol would be provided in the BMP. The vegetation clearing protocol would include
the following:

e Prior to clearing of grassland, a survey will be conducted for ground dwelling fauna and to remove any
fauna/ fauna habitats to adjacent areas that would not be further disturbed.

e Prior to clearing of remnant hollow-bearing trees, suitably qualified personnel are to be engaged to
supervise felling. All hollow-bearing trees that are accessible safely from the ground are to be checked
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and identified fauna relocated. Hollows higher up and not accessible from the ground are to be
identified and trees felled gently by an excavator or dozer and left overnight to allow fauna to relocate.

e Any fauna displaced during clearing are to be captured where possible and relocated to pre-planned
areas (fauna to be captured and handled only by personnel trained to do so).

e Inan event that fauna are injured during clearing, the NSW Wildlife Information, Rescue and Education
Service (WIRES) will be contacted to handle and collect fauna for appropriate care and rehabilitation.

Pest and weed management

The BMP would include a section relating to pest and weed management activities of the Project and will
include:

e Management protocols for feral animals such as foxes, goats, rabbits and cats within the rehabilitation
areas.

e Management protocols for the identification of noxious or important environmental weeds within
areas to be cleared (in order to avoid transporting weeds to rehabilitation areas or other parts of the
site).

6.4.1 Rehabilitation

The disturbance area would be progressively rehabilitated in accordance with a Rehabilitation Management
Plan which will be developed following approval. The rehabilition will create a stable landform that does not
result in sediment laden runoff or fugitive dust emissions, blends well with the adjacent natural landscapes
of the Morton National Park and Bungonia State Conservation area and re-establishes a native bushland
dominated by White Box Yellow Box Blakely’s Red Gum Grassy Woodland species, which outcompetes
invasive weed species.

The Rehabilitation Management Plan will need to include biodiversity management measures associated
with the Project in order to protect and manage important biodiversity values. Currently, the Marulan South
Limestone Mine Continued Operations Project — Soil, Land Resources and Rehabilitation Assessment (LAMAC
2018) discusses key commitments relating to threatened species management, pest and weed management,
fire management and site hygiene practices.

6.4.2 Fire management

Boral currently have a Bushfire Management Plan (Boral 2015) which is part of the Mine emergency
procedures for their Mine Operations. Fire prevention and suppression are detailed within the Plan
including emergency protocols should a fire occur. This Plan would be updated to reflect the Project
following approval.

6.5 Cumulative impacts

Cumulative impacts are the successive, incremental and combined impacts (both positive and negative) of
an activity on the environment (Franks et al., 2010). They can arise from the compounding activities of a
single operation given the interaction of that operation with past, current and future activities that may or
may not be related to the existing development. Cumulative impacts may also arise through the interaction
of one development with other types of activities and industries, such as grazing and broad scale
agriculture.

In relation to the Project, the cumulative impacts are considered to be the total impact on the environment
that would result from the Project plus any additional impacts likely to occur due to subsequent projects
that are of a similar nature or that are partly or wholly contingent on the Project. Identifiable cumulative
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impacts to be considered in the locality include current and future operations by Holcim Lynwood Quarry
approximately 10 km to the north, and Gunlake Quarry approximately 15km to the north of the Mine.

At a regional scale, the Project site occurs within the Tablelands landscape of the Southern Rivers Bioregion
of which approximately 44 % is occupied by the Goulburn Mulwaree LGA (ELA 2007). Agriculture is the
main land use within the LGA which makes up 56% of the total area. Clearing has occurred predominately
in the more fertile lands and along riparian zones. This is consistent with the Project with grazing land
occurring along the proposed Marulan Creek Dam proposed Marulan Creek Dam Inundation Area and
Western Overburden Emplacement. Only a small portion of the LGA (8%) is part of formal reserves and the
remaining native vegetation represents only a small proportion of the pre-European vegetation. The main
threat to remaining vegetation and to important ecosystem functions carried out by riparian zones and
wetlands has been attributed to further clearing associated with agricultural practises and rural residential
development in agricultural areas (ELA 2007), rather than Mine associated clearing or impacts.

Whilst the Project will result in degradation to native vegetation within the Southern Rivers Bioregion, the
Project will also involve an offset that will contribute to in-perpetuity managed conservation areas within
the Bioregion. This will contribute to objectives within the CMA’s catchment action plan (Southern Rivers
CMA 2013); within the Southern Rivers Bioregion it is proposed that an increase of 11,000 hectares to at
least 41,000 hectares of land managed for conservation is to be achieved.

6.6 National Parks and Conservation Areas within the Locality

6.6.1 Bungonia National Park and State Conservation Reserve

Bungonia National Park (770 ha) occurs approximately 250 m to the south of the Study area, and the
Bungonia State Conservation Reserve (3,285 ha) extends from the National Park’s southern and western
boundaries (Figure 1). Collectively, the reserves cover an area from the gorges of Jerrara and Bungonia
Creeks southwards along the western side of the Shoalhaven River gorge to Paradise Creek. The State
Conservation Area lies adjacent to the very large natural area of Morton National Park. These conservation
areas are important as they contain a wide range of karst features including dolines, blind valleys, springs,
tufa deposits, solution forms, a slot canyon and over 175 cave entrances. A variety of speleothems (cave
formations) occur in the caves including stalactites, stalagmites, helictites, flowstone, pool formations and
cave coral. The reserves also support a variety of threatened species including an active Koala population.

Potential issues raised in DECCW (2010) Guidelines for developments adjoining land and water managed by
the Department of Environment, Climate Change and Water, in relation to Bungonia National Park and
Bungonia State Conservation Reserve have been addressed in Table 11. In summary, the Project is unlikely
to result in any impacts to the conservation areas due to the following:

e No vegetation clearing will take place within the Bungonia National Park or State Conservation Area as
a result of the Project. The nearest vegetation clearing would occur approximately 300 m north of the
National Park boundary, which is separated from the conservation areas by a gorge, and bushland.
Given the distance from the Study Area, edge effects associated with vegetation clearing as
documented in section 6.2.1 are not expected to affect the National Park or State Conservation
Reserve.

e ltis also unlikely that the Project would increase vibrations or noise to the extent that the Karst
features of the conservation areas (including known and potential bat roosts) would be impacted. The
proposed Study Area is further away from such features than where existing blasting currently takes
place within the southern end of the South Pit. No known damages have been reported from the
existing activity toward karst systems within the National Park. Significant impacts to groundwater
quality are not expected and are not anticipated to impact karst systems.
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e The Project’s surface water flows would eventually flow into Bungonia Creek which occurs directly to
the north of the conservation areas. The Advisian (2018) Surface Water Assessment for the Project
predicts no change in the catchment areas draining to Bungonia Creek as this area currently drains into
the pit void. As such, no significant impacts to fauna habitat along the proposed route into Bungonia
Creek are likely to occur.

e Similarly, Advisian (2018) predicts that post-mining the flow regime in Main Gully is predicted to be
comparable to pre-mining conditions, and to be improved significantly from current conditions in which
a large proportion of the catchment drains to the South Pit.

e Advisian (2018) also predicts changes in flow regime as a result of the Project are not expected to have
a significant adverse impact on Tangarang Creek or the tributaries that receive runoff from the
overburden emplacements.

e The Koala population known to occur within the Bungonia National Park and State Conservation Area
are unlikely to be impacted by the proposed removal of potential habitat within the Study Area, given
the availability of habitat with the conservation areas and surrounding environment.

6.6.2 Morton National Park

Morton National Park is located 750 m — 2 km east of the Mine on the eastern side of Barbers Creek. The
current reserved area is 199,690 ha. The National Park is known to contain a variety of threatened
biodiversity; of particular relevance to this assessment are Solanum celatum, Pomaderris cotoneaster and
the Koala.

As per the above assessment for Bungonia National and the Bungonia State Conservation Area, the
potential issues raised in DECCW (2010) Guidelines for developments adjoining land and water managed by
the Department of Environment, Climate Change and Water, in relation to Morton National Park have been
addressed in Table 11. The conclusions were similar to those listed above, with the Project unlikely to
result in any impacts to the conservation areas due to the following:

e No vegetation clearing will take place within Morton National Park. The nearest vegetation clearing
would be approximately 750 m west of the National Park boundary, which is separated from the
subject site by Barber’s Creek and bushland. Given the distance from the Study area, edge effects
associated with vegetation clearing as documented in section 6.2.1 are not expected to affect the
National Park.

e The Project’s surface water flows would eventually flow into Bungonia Creek which occurs directly to
the north of the conservation areas. The Advisian (2018) Surface Water Assessment for the Project
predicts no change in the catchment areas draining to Bungonia Creek as this area currently drains into
the pit void. As such, no significant impacts to fauna habitat along the proposed route into Bungonia
Creek are likely to occur. As such, no corresponding impact to fauna habitat which adjoin the National
Park is anticipated.

e Similarly, Advisian (2018) predicts that post-mining the flow regime in Main Gully is predicted to be
comparable to pre-mining conditions, and to be improved significantly from current conditions in which
a large proportion of the catchment drains to the South Pit.

e Advisian (2018) also predicts changes in flow regime as a result of the Project are not expected to have
a significant adverse impact on Tangarang Creek or the tributaries that receive runoff from the
overburden emplacements.

e The Koala population known to occur within the Morton National Park is unlikely to be impacted by the
proposed removal of potential habitat within the Study Area, given the availability of habitat within the
National Park and surrounding environment.

e The populations of Solanum celatum and Pomaderris cotoneaster known to occur within the National
Park would not be impacted by the Project.
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Table 11. Issues raised in DECCW (2010) in relation to Bungonia National Park and State Conservation Reserve and Morton National Park

Issue

Erosion and sediment

control

Stormwater runoff —

Nutrient levels are
minimised, and
stormwater flow regimes
and patterns mimic
natural levels before

reaching OEH land.

Marulan South Limestone Mine Continued Operations Project

Risk identified in DECCW (2010)

Removal

of vegetation and disturbance of groundcover from

construction activities will expose the soil and increase the risk of
erosion. Eroded sediments, including those from soil stockpiles, may be
transported downstream or down slope and deposited on vegetation and
in creeks, rivers, wetlands and other aquatic habitats.

Changes to the hydrology of streams outside the reserve system,
including from activities on land that may not immediately adjoin
reserves, can impact on land managed by OEH by:

increasing the intensity and frequency of flows as a result of
clearing vegetation

increasing the area of impermeable surfaces.

The discharge of stormwater to OEH land poses a threat to the values of
land and downstream environments by:

dispersing litter and pest species (especially weeds)

altering nutrient composition and pollutant levels, which can
damage native vegetation and aquatic ecosystems, reduce
water recreation safety and promote weed growth

causing potential erosion and sedimentation in watercourses,
particularly where new developments have led to an increased
volume and concentration of flow.

Biodiversity Development Assessment Report

Potential impact from Project on Bungonia National Park, State
Conservation Reserve and Morton National Park?

Unlikely due to the following:

The stormwater management and sediment and erosion control
system has been designed to relevant standards to prevent
erosion or sedimentation within the National Parks and
Conservation Reserve as a result of the Project. These erosion and
sedimentation control measures would be implemented prior to
works commencing and maintained for the duration of mining
related activities, and until the site has been rehabilitated.
Surface water flows would follow the natural flow regime to
prevent the formation of unnatural gullies and drainage channels.
Areas of vegetation to be retained would be demarcated as no-go
zones during Mine development and operation to prevent
unauthorised access.

Disturbed areas would be rehabilitated and appropriately
stabilised as soon as possible.

Unlikely due to the following:

The stormwater management and sediment and erosion control
system has been designed to relevant standards to trap sediment
and other pollutants, preventing the discharge of poor quality
water from the site that could impact negatively on water quality
of receiving waters.

Waste generated by the site operations will be appropriately
managed in accordance with industry standards and a protocols
provided in the BMP to prevent litter being dispersed off site
through stormwater runoff and wind.

All hazardous substances e.g. hydraulic oils, fuels and chemicals
(including herbicides) will be stored in accordance with relevant
industry standards to prevent contamination of soils and surface
water runoff.

The Project’s surface water flows would eventually flow into
Bungonia Creek which occurs directly to the north of the
conservation areas. The Advisian (2018) Surface Water
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Not relevant to assessment

Development adjoining OEH land has the potential to significantly affect
the operation or management of OEH land, resulting in damage to
conservation values and cost implications for future management.
Development may result in:
e increased informal and inappropriate access (such as by trail-
bike riders)
e increase in invasive species and decline in biodiversity and
ecosystem health (such as dieback)

Biodiversity Development Assessment Report

Assessment for the Project predicts no change in the catchment
areas draining to Bungonia Creek as this area currently drains into
the pit void. As such, no significant impacts to fauna habitat along
the proposed route into Bungonia Creek are likely to occur.

e Similarly, Advisian (2018) predicts that post-mining the flow
regime in Main Gully is predicted to be comparable to pre-mining
conditions, and to be improved significantly from current
conditions in which a large proportion of the catchment drains to
the South Pit.

e  Advisian (2018) also predicts changes in flow regime as a result of
the Project are not expected to have a significant adverse impact
on Tangarang Creek or the tributaries that receive runoff from the
overburden emplacements.

e Given the proposed surface water flows follow the natural
hydrology of the landscape and the increase in flow would only
result in a localised change to the current state of the drainage
line, no significant impacts to fauna habitat along the existing
creeks are likely to occur. As such, no corresponding impact to
fauna habitat which adjoin the conservation areas are anticipated.

Effluent from the office and workshop facilities is treated by a licenced on-
site wastewater treatment system. Treated effluent is disposed of by
irrigation onto a designated effluent irrigation area. The “machine
shop”/primary crusher septic tank is inspected and pumped out weekly by
an accredited waste disposal contractor. The “Fettler’s shed” and “Club”
units are serviced by adsorption trenches.

No new on-site wastewater management systems are proposed as part of
the Project. .

Unlikely due to the following:

e Site layout is proposed within the existing Mine site. Most of the
development occurs to the west of the Mine and thus away from
the National Parks and Conservation Areas.

e Pest management protocols would be included in the BMP and
would be implemented as part of the Project.

o A buffer of over 350 m at the closest point occurs between the
proposed vegetation clearing and the Bungonia National park and
State Conservation Reserve.
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Fire and the location of
asset protection zones

All asset protection
measures are within the
development area,
there is no expectation for
OEH to change its fire
management regime for

the land it manages.

and

Boundary encroachments
and access through OEH
land.

No pre-construction,
construction or  post-
construction activity

occurs on land managed
by OEH.
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e impacts on areas of particular environmental sensitivity,
including Aboriginal and historic heritage sites, watercourses
and threatened species habitat

e disturbance and predation by domestic pets or stock animals.

Clearing of vegetation (including aquatic vegetation) along or near the
boundary of OEH land can lead to edge effects such as:

e increased drying of soils and consequent changes to vegetation
at the land boundary

e declineinfaunathat are sensitive to changes in vegetation along
newly created edges

e increased predation in the vicinity of the OEH land boundary
associated with aggressive species in open situations (such as
nest predation by ravens and currawongs).

OEH recognises fire as a natural and recurring factor which shapes the
environment.

However, it also acknowledges that altered fire regimes may pose a
significant threat to life, property and other values including biodiversity,
cultural heritage and tourism, and that the onset of climate change may
exacerbate these risks. Fire management is one of the most important
tasks in managing protected areas.

OEH land is not to be used:

e toaccess development sites
e to store materials, equipment, workers’ vehicles or machinery
e for maintenance access after development.

Unauthorised access to OEH land can have direct physical impacts on the
conservation values of parks, such as those due to the removal of
vegetation, erosion and soil disturbance. If such access continues or
other encroachments occur (such as the construction of buildings, car-
parks or roads), this can have long-term implications affecting park

Biodiversity Development Assessment Report

o A buffer of over 750 m at the closest point occurs between the
proposed vegetation clearing and the Morton National Park.

e Weed management protocols would be included in the BMP.
Buffer currently exists between the Study Area and the
conservation areas.

e Unlikely to result in a decline in fauna within the conservation
areas as a result of the Project.

Unlikely. The Mine has a Bushfire Management Plan in place which will be
revised if necessary on approval of the Project. All mining activities
associated with the proposed continuation of operations at the stie for the
next 30 years do not involve activities closer to the Bungonia State
Conservatuon area or the Mornton National Park. Thefore, the continued
operations at the Mine will not require a change to the bushfire
management approach implemented by OEH in the neighbouring
conservation lands. The Bushfire Management Plan would provide a
strategy to manage bushfires within the confines of Boral Landholdings and
not rely on the management actions of OEH within the conservation areas.

No impacts likely based on the following:

e No access for construction is required to occur within the National
Parks or Conservation Reserve.

e Any access for environmental monitoring (e.g. water quality
sampling in Bungonia Creek, Barbers Creek and the Shoalhaven
River) would be arranged with relevant OEH and NPWS officers.

e No construction would take place within the Reserves.

e The Project would not lead to an increase in encroachment and
unauthorised access through the National Park or conservation
reserve.
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planning, park management (for example fire protection) and public use
and enjoyment.

Visual, odour, noise, . . . . A Biodiversity Management Plan would be developed detailing measures
These impacts may particularly affect native fauna (for example, noise, L ] . . .
that would be taken to minimise indirect impacts, including mitigation

vibration, air quality and
. d Y vibration and lighting may disrupt foraging and breeding habits). . . .
amenity impacts. measures discussed in section 6.3.

The Study Area does not directly adjoin the National Parks and
Threats to ecological The above issue may result in a decrease in connectivity within the OEH Conservation Reserve.
connectivity land. The impacted areas would be rehabilitated post works, so connectivity
values would be re-established.
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6.7 Serious and irreversible impacts

As detailed in section 10.2 of the BAM, the determination of serious and irreversible impacts (SAll) on
biodiversity values is to be made by the consent authority in accordance with the principles set out in the
BC Regulation. To assist the consent authority, the guidance document titled ‘Guidance to assist a decision-
maker to determine a serious and irreversible impact’ includes criteria that enable the application of the
four principles set out in clause 6.7 of the BC Regulation to identify the species and ecological communities
that are likely to be the subject of serious and irreversible impacts. All potential SAll entities that would be
impacted by the proposed development need to address the SAll criteria which would assist the consent
authority with the review of impact to SAll.

Threatened species which have potential to experience a SAll as a result of the Project include impacts to:

e White Box Yellow Box Blakely’s Red Gum Woodland TEC
e Koala habitat and
e large-eared Pied Bat habitat.

SAll assessment criteria have also been completed for the Eastern Bentwing Bat, given the species was
nominated in the SEARs as requiring further consideration.

The SAll assessment criteria in relation to White Box Yellow Box Blakely’s Red Gum Woodland TEC, Koala
habitat, Large-eared Pied Bat habitat and Eastern Bentwing Bat habitat has been provided in Appendix 6.

6.8 Quantifying offset requirements

The BAM identifies the BAM Calculator as the appropriate tool for quantifying the offsets required in both
Ecosystem Credit and Species Credit terms. A calculation of the nature and extent of offset credits required
due to biodiversity impacts associated with the Project has been undertaken using the BAM Calculator.

6.8.1 Summary of ecosystem credits required

The ecosystem credits to be retired for the Project, as determined by the Biodiversity Credit Calculator, are
shown in Table 12. The Biodiversity Credit Calculator outputs have been provided in Appendix 7.

Table 12 : Ecosystem credit requirements

Condition

Vegetation Total
Vegetation Plant Community Vegetation . identifier g . : Total Credits .
X Vegetation class i i Integrity i credits
zone no. Type (PCT) formation input used in (ha) required R
Loss required
calculator
PCT 1334 Yellow Box Medium 40.4 48.8 985
-B L
lakely's Rdeld (Zum G Southern Poor 23.7 31.9 378
rassy woodland on rass
sy v Tableland Grassy 1466
the tablelands, Woodlands Woodland
South Eastern oodlands Acacia 26.1 7.9 103
Highlands (SR670)
PCT 778 Coast Grey
Box — stringybark Medium 45.6 57.9 990
Dry Sclerophyll
dry woodland on S Central Gorge
slopes of the Dry Sclerophyll 1042
(Shrub/grass
Shoalhaven Gorges - subformation) Forests
5 Southern Sydney Poor 18.3 7.5 52
Basin (SR534)
PCT 1150 - Silvertop Bry Sc hyll
6 Ash - Blue-leaved ry >clerophy Medium 454 13.7 233 260
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Condition .

Vegetation . Total

. . Total Credits .
Vegetation class Integrity credits

zone no. Type (PCT) formation input used in (ha) required

10

Loss required
calculator

open forest on (Shrubby sub-

ridges, north east formation) South East Dry

South Eastern Sclerophyll Poor 27.2 2.6 27
Highlands Bioregion Forests

(SR624)

731 - Broad-leaved

Peppermint - Red

Stringybark grassy

open forest on Grassy
undulating hills, Woodlands
South Eastern

Highlands Bioregion

(SR524)

Southern
Tableland Grassy Medium 540 12.0 325 325
Woodlands

PCT 1334 Yellow Box

- Blakely's Red Gum

grassy woodland on

the tablelands,

South Eastern

Highlands (SR670) — Grassy
Best fit equivalent Woodlands
based on

surrounding land

use and previous

Tozer et al. (2006)

mapping

Southern Non
Tableland Grassy  EEC_water 0 0.1 0 0
Woodlands dependent

Non-native - - 70.0 0 0

Total 252.4 3,093 3,093

6.8.2 Summary of species credits required

Offsets required for species credit species are shown in Table 13. Species credits are required for the
Solanum celatum, Koala and Large-eared Pied Bat.

Table 13: Species credit species requirements

Species Credit Species Cleared habitat area (ha) Area of impact Required credits Total

Solanum celatum 778 _Medium 45.6 2 2
731_medium 54.1 325

Koala - (Phascolarctos 778_medium 45.6 1320

. 2941

cinereus)
1150_medium 45.4 311
1334_medium 40.4 985

Large-eared Pied Bat - 731_Medium 54.1 12

(Chalinolobus dwyeri) 4567
778 Medium 45.6 57.9
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Species Credit Species Cleared habitat area (ha) Area of impact Required credits Total
1150_Medium 45.4 13.7
1334_Acacia 26.1 7.9
1334_Medium 40.4 48.8

6.8.3 Revised Marulan South Credit Offset in relation to Peppertree Modification 5

As per discussion with DPIE and BCD, the Peppertree Modification 5 Project has been subject to a separate
approval and biodiversity offset requirements as detailed in the Niche (2019) Pepertree Modification 5
Biodiversity Development Assessment Report. A total of 39.7 ha of native vegetation and habitat associated
with the Peppertree Modification 5 disturbance area is contained within the area assessed and offset as
part of this BDAR. As such, the Projects biodiversity credit amounts presented in Table 12 and Table 13
need to be reduced to reflect the credits that would be required for Peppertree Modification 5.

The revised biodiversity credits associated with the Project are details in Table 14.

Table 14. Revised offset liability for the Marulan South Project

Marulan South Peppertree Modification = Revised Marulan
Offset liability Project credits as Project Biodiversity South Project
detailed in this BDAR credit requirement Biodiversity Credit
PCT 1334 Yellow Box - Blakely's Red
Gum grassy woodland on the
. 1,466 428 1,038
tablelands, South Eastern Highlands
(SR670)
PCT 778 Coast Grey Box — stringybark
dry woodland on slopes of the 1.042 157 385
Shoalhaven Gorges -Southern Sydney !
Basin (SR534)
PCT 1150 - Silvertop Ash - Blue-leaved
Stringybark shrubby open forest on
Sl e 260 0 260
ridges, north east South Eastern
Highlands Bioregion (SR624)
731 - Broad-leaved Peppermint - Red
Stringybark forest
ringy! _ar grassy open forest on 395 0 325
undulating hills, South Eastern
Highlands Bioregion (SR524)
Solanum celatum 2 0 2
Koala 2,941 487 2,454
Large-eared Pied Bat 4,567 731 3,836
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Under the BAM, an offset strategy is not required to be submitted with the BDAR, as the credits are to be
formally retired with the establishment of a Biodiversity Stewardship Site, or payment into the Biodiversity
Conservation Trust (BCT) Fund. However, as noted in the DoEE Supplementary SEARs, a biodiversity offset
strategy is required to be included in the Biodiversity Assessment.

7.1 One offset package to satisfy the NSW and EPBC Offset Requirements

Under the BAM, the biodiversity offsets must provide benefits to biodiversity to compensate for the
adverse impacts of an action. Biodiversity offsets assist in achieving long-term conservation outcomes while
providing development proponents with the ability to undertake actions that have unavoidable impacts on
biodiversity.

Unavoidable impacts to biodiversity are those impacts that are residual (i.e. impacts that remain after
impact avoidance, management and mitigation measures are employed to reduce the type or magnitude of
biodiversity impacts). Section 5.1 of this report outlines the design changes that Boral has implemented
through the feasibility and pre-feasibility stages of the Project. Section 6.3 to Section 6.4.2 of this report
outline the management and mitigation actions that Boral will employ to further reduce direct and indirect
impacts to biodiversity values as a result of this Project.

This section of the report describes the approach to biodiversity offsetting proposed for the Project in
accordance with the BAM and Commonwealth offsetting requirements.

Based on the results of the MNES Assessments of Significance contained in this report, the Project would
result in a significant impact to White Box Yellow Box Blakely’s Red Gum Grassy Woodland and the Koala.
As such, the biodiversity offset proposed would satisfy both the State and Commonwealth offsetting
requirement for both threatened entities.

7.2 Proposed offset strategy

Boral propose to offset the Project using two properties, which would be established as Stewardship Sites
under the BAM to provide in-perpetuity protection and management of biodiversity values. The properties
are listed in Table 15 and detailed below.
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Table 15. Offset liability properties

Offset liability

PCT 1334 Yellow Box - Blakely's Red Gum
grassy woodland on the tablelands, South
Eastern Highlands (SR670) — associated
TEC as listed under the BC Act and EPBC
Act.

PCT 778 Coast Grey Box — stringybark dry
woodland on slopes of the Shoalhaven
Gorges -Southern Sydney Basin (SR534)

PCT 1150 - Silvertop Ash - Blue-leaved
Stringybark shrubby open forest on
ridges, north east South Eastern
Highlands Bioregion (SR624)

731 - Broad-leaved Peppermint - Red
Stringybark grassy open forest on
undulating hills, South Eastern Highlands
Bioregion (SR524)

Solanum celatum

Koala

Revi
?wfed X Stewardship Sites
Biodiversity
. credits
Credits required
Area of detailed
(see Table _
impact in this 14) Property 1 — Boral
BDAR owned (BCT
Case No. 0001191)
88.6 1466 1,038 -
65.4 1042 885 >2000 credits
16.3 260 260 >300 credits
12.0 325 325 -
0.1 2 2 -
936 ha habitat
132.4 2941 2,454 Approx 2000
credits
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Property 2 —
Private owned
(BCT Case No.
00011444,
00011437,
00011449,
00011453)

>1500 credits

100

Percentage of offset liability met

NSW offset Commonwealth

liability liability

100% 100%

100% N/A

100% N/A

100% N/A

100% N/A
100% - as the area
of habitat exceeds

68% that required per
EPBC Act policy
calculator

BCT Payment fund -
option for State
offset requirement

Not proposed
however is an option
for State offset
liability, however
cannot be used for
Commonwealth.

Not proposed
however is an option
for State offset
liability

Not proposed
however is an option
for State offset
liability

Yes — option for State
offset liability.

Yes — option for State
offset liability.

Yes — payment into
the fund proposed
for remaining 32%
credits
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100% - as the area

936 ha habitat of habitat exceeds  Yes — payment into
Large-eared Pied Bat 140.3 4567 3,836 Approx 2500 - 55% that required per the fund proposed
credits EPBC Act policy remain 45% credits

calculator
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7.2.1 Property 1 (Boral owned) — Biodiversity Credit Case No. 0001191

Boral has purchased a 1,000 hectare property within the Bungonia subregion for the purposes of offsetting
for the current Project. The details of the property have been withheld from this assessment for
confidentiality reasons, however can be provided in a separate report to the Departments should it be
required.

To date, Niche have completed field surveys on the property in accordance with the BAM, and fauna surveys
(spotlighting and anabat recording) to determine the presence of Koala and Large-eared Pied Bat.

The field surveys confirmed the presence of a Koala population on the site (four individuals recorded), and
Large-eared Pied Bat foraging habitat (captured using anabat devices located in all habitat types of the

property).

The area of both Koala and Large-eared Pied Bat habitat available on the site that would be managed in
perpetuity is approximately 936 hectares. In particular, management would focus on feral animal control
given the presence of feral dogs throughout the area.

The Biodiversity values at the site would satisfy the following biodiversity offset liabilities:

e PCT 778 Coast Grey Box — stringybark dry woodland on slopes of the Shoalhaven Gorges -Southern
Sydney Basin (SR534)

e The EPBC Act offset requirement for the Koala and Large-eared Pied Bat as 936 hectares of habitat would
be retained which meets that of the EPBC Act Policty Calculator.

e Partial offset for the State credits offset liability for the Koala and Large-eared Pied Bat, with residual
credit requirements to be paid into the BCT Fund or market.

To date, reporting and Biodiversity credit calculations have been completed, which will be submitted to the
BCT for review.

7.2.2 Property 2 (private owned) - Biodiversity Credit Case No. 00011444, 00011437,
00011449, 00011453

In order to satisfy the offset liability for PCT 1334 Yellow Box - Blakely's Red Gum grassy woodland on the
tablelands, South Eastern Highlands (SR670) and subsequent EPBC listed White Box Yellow Box Blakely’s Red
Gum Grassy Woodland, Boral have negotiated the security of credits within a 360 hectare property containing
the TEC. The property would contain four separate stewardship sites given the subdivision of the land. Four
Biodiversity Stewardship Site applications has been submitted to the BCT for this site (Case no. 00011444,
00011437,00011449, 00011453) which is currently being reviewed by the BCT.

Through the retirement of credits at the site, the offset liability for the Project would be met for both the
State and Commonwealth TEC requirement as the site meets 100% of the Commonwealth offset liability
using the EPBC Act Policy Calculator.

7.2.3 BCT Payment Fund

Boral may consider payment into the BCT Payment Fund for any residual State offsetting requirements
associated with the Koala and Large-eared Pied Bat that are not generated at the Boral owned offset site.
Boral may also pay into the BCT Payment Fund for impacts to non-threatened PCTs.
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This report provides a BDAR in accordance with the BAM in order to address the potential impacts
associated with the Project.

The Project will result in the disturbance of 182.4 ha of native vegetation, of which all has been historically
cleared for logging, or grazed. Indirect impacts may include dust, noise, erosion and sedimentation which
will be mitigated by measures provided in section 5.1 of this report.

During the field survey one TEC - White Box Yellow Box Blakely’s Red Gum Woodland was found to occur
within the Study Area. Three condition classes were attributed to the TEC to assist with offsetting the
impacts. The Project will result in disturbance to approximately 88.6 ha of the TEC listed under the BC Act
and EPBC Act of with the majority of the vegetation comprised of highly degraded condition classes and
assisted regeneration areas comprising of planted tubestock among native pasture. An offset for the impact
on this TEC has been proposed as per the requirements of the BAM. This TEC would be offset according to
the requirements of the BAM.

A further 93.8 ha of native vegetation would also be offset in accordance with the BAM.

One threatened flora — Solanum celatum was recorded within the Study Area and would be removed by the
Project. No other threatened flora are likely to be present given the lack of habitat and absence of
threatened flora during the field survey.

Twenty-six threatened and migratory fauna are considered to be affected by the Project. Most of these
species are likely to utilise the foraging habitat of the Study Area on an intermittent basis. No further
assessment of impact is required for the ecosystem credit species based on the requirements of the BAM
and the offsetting of the associated PCTs Ecosystem Credit Species under the BAM which do not require
further assessment of impact as they would be offset with their associated PCTs.

The Koala and Large-eared Pied Bat are the only listed Species Credit Species which require an offset for the
Project given their detection within, or adjacent to the Study Area.

Those threatened fauna species which are listed under the EPBC Act that were attributed a moderate to
high likelihood of occurrence within the Study Area include: Cattle Egret, Rainbow Bee-eater, Black-faced
Monarch, Rufous Fantail, Large-eared Pied Bat, and Grey-headed Flying Fox. An EPBC Act Assessment of
Significance for each of these species has been completed and concluded that a significant impact to the
Koala was possible. A significant impact on the remaining EPBC Act listed threatened fauna was determined
to be unlikely.

Mitigation measures associated with indirect impacts have been proposed, will be included in various
management plans that will be prepared and/or updated on approval of the Project and will be
implemented on site during construction and operations associated with the continuation of mining over
the next 30 years.

The BAM identifies the Biodiversity Credit Calculator as the appropriate tool for quantifying the precise
nature of the offsets required in both ecosystem and species credit terms.

As detailed in our assessment, the revised total of ecosystem credits required to offset the Project (taking
into consideration the reduction in credits due to the Peppertree Modification 5 Project) equate to the
following:
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e Total of 1,038 credits for PCT 1334 Yellow Box - Blakely's Red Gum grassy woodland on the tablelands,
South Eastern Highlands (SR670)

e Total of 885 credits for PCT 778 Coast Grey Box — stringybark dry woodland on slopes of the Shoalhaven
Gorges - Southern Sydney Basin (SR534)

e Total of 260 credits for PCT 1150 - Silvertop Ash - Blue-leaved Stringybark shrubby open forest on
ridges, north east South Eastern Highlands Bioregion (SR624)

e Total of 325 credits for PCT 731 - Broad-leaved Peppermint - Red Stringybark grassy open forest on
undulating hills, South Eastern Highlands Bioregion (SR524).

The species credits required for the Project include:

e Atotal of 2,454 credits for the impact to Koala habitat
e Atotal of 3,836 credits for the impact to Large-eared Pied Bat habitat
e Atotal of 2 credits for the removal Solanum celatum.

An offset strategy has been discussed in section 6. Boral propose to offset the Project using a range of
offsetting mechanisms.
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Marulan Creek Dam - Disturbance footprint
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Tozer et al (2006) Mapping units
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