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SU MMARY

Introduction

Ecology and Heritage Partners Pty Ltd was commissioned by Kalbar Operations Pty Limited (Kalbar), to

undertake a detailed ecological assessment for the proposed Fingerboards Mineral Sands Project. The project

involves mining of mineral sands from the Fingerboards resource, which lies within the more extensive

Glenaladale deposit in East Gippsland, Victoria.

This report documents the terrestrial and aquatic flora and fauna values within the project area (i.e. the area

covered by direct survey) and identifies direct and indirect impacts on these values associated with the

proposed activity. The findings cover a larger project locality that includes within the project footprint and

values in the local area herein as part of the project Environment Effects Statement (EES) and assessment

under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The

proposed activity was referred under the EPBC Act in May 2017 (EPBC 2017/7919). The project was deemed

a ‘Controlled Action’ and subject to assessment under the bilateral agreement in July 2017. The Controlling

Provision under the EPBC Act include:

 Ramsar wetlands (Sections 16 and 17B).

 Listed threatened species and communities (Sections 18 and 18A).

 Listed migratory species (Sections 20 and 20A).

 Nuclear actions (Sections 21 and 22A).

Methods

Desk-based and field methods were used to assess environmental conditions and identify key ecological values

within the project area. The following assessments were undertaken as part of the project:

 Vegetation surveys completed by two qualified Botanists over a five-day period between 6 and 10

June 2016, a three-day period between 19 and 21 March 2018, and a five-day period between 10 and

14 October 2018;

 Terrestrial fauna surveys completed by two qualified Zoologists over a five-day period between 24 and

28 October 2016 (excluding the subsequent collection of deployed remote cameras on 11 November

2016), a three-day period between 19 and 21 March 2018, and a five-day period between 10 and 14

October 2018;

 Targeted flora surveys and updated vegetation mapping completed by two qualified Botanists over a

two five-day survey events between 24 and 28 October 2016, and 7 and 11 November 2016;

 Targeted Giant Burrowing Frog and additional nocturnal surveys were undertaken over 4 nights

between 27 and 30 November 2018;

 Aquatic ecology assessment completed by a qualified Aquatic Ecologist over a three-day period

between 6 and 8 June 2016. Targeted aquatic surveys for the nationally threatened Australian

Grayling, Dwarf Galaxias and other aquatic species were undertaken between 27 and 29 November

2018;

 Additional flora and fauna assessments completed by two qualified Botanists at the proposed

Bairnsdale rail siding and the road upgrade at Racecourse Road roundabout on 11 January 2019;

 Groundwater Dependent Ecosystem modelling and risk assessment;
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 Targeted Powerful Owl and Masked Owl surveys (spotlighting, call playback) were undertaken over

four nights between 26 and 29 August 2019; and,

 An assessment of several potential offset sites (approximately eight properties) directly adjacent to

the project area, together with an assessment of properties in areas north and north west of the

project was undertaken on 5 and 6 September 2019. An additional assessment of the ecological

values, including an assessment of the extent and quality of vegetation in the area of the proposed

rail siding option at Fernbank East and along Cowells Lane was undertaken on 5 and 6 September 2019

to further refine the extent of proposed vegetation impacts at this location.

The above surveys were undertaken across over 2,000 hectares, encompassing areas of public land (road

reserves), Kalbar owned land and private property where landowners had granted access.

Existing Values

The project area is representative of many areas within the East Gippsland region with large areas of improved

pastures and derived native grasslands, scattered patches of remnant vegetation and regrowth from past

clearing. A timber plantation is also present within the western section of the project area, encompassing

approximately 450 hectares.

The majority (~90%) of land surveyed within the project area is classified as modified and disturbed (including

the timber plantation). The remaining areas support native vegetation, which is concentrated around

roadsides and the dissecting gullies. Relatively well-connected remnants (up to 40 ha is size) in these areas

are complimented by smaller, fragmented patches of native vegetation and scattered trees which persist in

modified areas.

Key ecological values identified within the project area and project locality are summarised in Table S1.

Information with respect to the presence and impact on groundwater dependent ecosystem is outlined below.

Ta b le S1.Key ecological values within the project area

De sc riptionofe c olog ic a lva lue s

Spe c ie s
d ive rsity

 A diverse assemblage of plants and animals, with 178 flora species (46 introduced) and 117 terrestrial fauna

species (108 native species and nine introduced species) recorded during the field surveys.

Re m na nt
ve g e ta tion

 245.59 hectares of remnant vegetation represented by 11 Ecological Vegetation Classes (EVCs):

o Aquatic Herbland (EVC 653) (Endangered) (1.03 ha)

o Box Ironbark Forest (EVC 61) (Vulnerable) (7.51 ha)

o Dry Valley Forest (EVC 169) (Endangered) (0.86 ha)

o Lowland Forest (EVC 16) (Vulnerable) (22.24 ha)

o Lowland Herb-rich Forest (EVC 877) (Depleted) (13.80 ha)

o Plains Grassy Forest (EVC 151) (Endangered) (60.93 ha)

o Plains Grassy Wetland (EVC 125) (Endangered) (0.31 ha)

o Plains Grassy Woodland (EVC 55) (Endangered) (47.05 ha)

o Riparian Shrubland (EVC 19) (Endangered) (1.15 ha)

o Sedge Wetland (EVC 136) (Vulnerable) (3.03 ha)

o Valley Grassy Forest (EVC 47) (Vulnerable) (87.68 ha)

 1,401 large trees (in patches and scattered), consisting predominately of large old eucalypts.

W e tla nd s

 34.1 hectares of land classified by the Victorian Department of Environment, Land, Water and Planning

(DELWP) as a ‘Current Wetland’.

 The Gippsland Lakes Ramsar site, located within five kilometres of the project area (downstream).
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De sc riptionofe c olog ic a lva lue s

Liste d
e c olog ic a l
c om m unitie s

 14.06 hectares of the nationally significant (EPBC Act-listed) Gippsland Red Gum (Eucalyptus tereticornis

subsp. mediana) Grassy Woodland and Associated Native Grassland (GRGGW) ecological community.

 47.05 hectares of the State significant (Victorian Flora and Fauna Guarantee Act 1988 [FFG Act] listed) Forest

Red Gum Grassy Woodland ecological community.

Liste d flora
spe c ie s

 The known occurrence of four State significant flora species:

o Slender Wire-lily Laxmannia gracilis

o Blue Mat-rush Lomandra glauca s.s.

o Slender Tick-trefoil Desmodium varians

o Sandfly Zieria Zieria smithii subsp. smithii

 The potential occurrence of three nationally significant flora species:

o Swamp Everlasting Xerochrysum palustre

o Dwarf Kerrawang Commersonia prostrata

o Gaping Leek-orchid Prasophyllum correctum

 The potential occurrence (moderate or high likelihood) of several State significant species within the project

area.

Liste d fa una
spe c ie s

o The known occurrence of two Nationally significant fauna species (Grey-headed Flying-fox Pteropus

poliocephalus and Australian Grayling Prototroctes maraena).

o The potential use of the project area of four fauna species of national significance:

o Swift Parrot Lathamus discolour (rare visitor)

o Painted Honeyeater Grantiella picta (vagrant visitor)

o Giant Burrowing Frog Heleioporus australiacus (low likelihood)

o Dwarf Galaxias Galaxiella pusilla (low likelihood)

o The known occurrence of one State significant fauna species (Yellow-bellied Sheathtail Bat Saccolaimus

flaviventris) and potential occurrence of additional State significant fauna species (e.g. Masked Owl Tyto

novaehollandiae novaehollandiae, Powerful Owl Ninox strenua).

o The known occurrence of two regionally significant fauna species (Emu Dromaius novaehollandiae

novaehollandiae and Eastern Long-necked Turtle Chelodina longicollis) and the potential occurrence of

a small number of additional regionally significant species.

Sig nific a nt
site s

 Four designated conservation reserves within 10 kilometres of the project area:

o Mitchell River National Park;

o Providence Ponds Flora and Fauna Reserve;

o Fernbank Nature Conservation Reserve; and,

o Saplings Morass Flora and Fauna Reserve.

Key Threatening Processes

The construction and operational phases of the project will involve activities and associated processes that

will, or have the potential to, lead to the loss, reduction or reduced viability of ecological values within the

project area and project locality. Proposed actions including land clearing, the development of roads, pipelines

and powerlines, disturbance to waterbodies, use of vehicles/ machinery and a general increase in human

activity are associated with the following key threatening processes:

 Vegetation removal and habitat loss;

 Habitat fragmentation and edge effects;

 Direct fauna mortality;

 Loss of hollow-bearing trees;

 Loss and degradation of aquatic habitat;

 Proliferation of weed and pest species; and,



8
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

 Noise, dust and light.

Cumulative impacts and specific impacts on ecologically significant values have also been considered.

Avoidance and Mitigation

It is important to state that a high percentage of the native vegetation proposed to be impacted by the project

is of low to moderate condition due to past land clearing and current land use practices. Measures that have

been undertaken to avoid the removal of native vegetation have been considered during the design of the

project. Whilst the project footprint is largely defined by the extent of the ore body, there will be ongoing

opportunities to further avoid impacts to native vegetation (including several scattered native trees) and fauna

habitat at a local scale, as the alignment and final siting of project infrastructure are further refined. It should

also be acknowledged that the surveyed sections of the project footprint are dominated by land not supporting

remnant patches of native vegetation (i.e. modified land, predominately used for agriculture). Detailed

mitigation measures relating to groundwater and surface water impacts to avoid or reduce the likelihood or

consequence of the identified impacts, and to reduce residual impacts to an acceptable level are outlined in

Coffey (2019). Mitigation measures include controls and measures to manage drainage and surface water

flows, erosion control, groundwater protection measures, and tailings-related environmental protection

measures.

A project Environmental Management Plan will be prepared and include several key sub-plans, including a

Biodiversity Management Plan, Significant / Threatened Species Conservation Management Plans, Significant

Flora Salvage and Translocation Plan, Weed Management Plan, Surface and Ground Water Management Plan,

Disease and Biocontrol Plan, Land Rehabilitation and Restoration Plan, Construction Noise Management Plan,

and Construction Environmental Management Plan.

Risk Assessment

A risk-based assessment was completed to compare the likelihood and consequences of impacts associated

with the project between the standard mitigation and additional mitigation scenarios, allowing for the

identification of residual impacts (i.e., the impacts that remain assuming the effective implementation of all

proposed avoidance, mitigation and management measures). Standard mitigation includes features of the

project design that enable compliance with applicable standards, and/or industry standard measures.

Additional mitigation (if any) is required to reduce the risk to an acceptable level, or as far as practicable, for

major, high and moderate risks. The assessment focussed on reviewing impacts on defined ecological values.

The results of significant impact assessments have also been incorporated into the risk assessment, with

impacts assessed for each ecological community and species of conservation significance known or likely to

occur within the project area.

The risks to areas of ecological value outside the project footprint (i.e. areas indirectly impacted by the

proposal), including downstream waterways (i.e., Mitchell River) and wetlands (Gippsland Lakes), were

assessed as Low.

Assuming the implementation of appropriate (standard and additional) mitigation measures and the potential

for ecological values to be restored through rehabilitation, the long-term impact on most defined ecological

values in the context of the project locality and bioregion is Low to Moderate (i.e. localised impacts).

The post mitigation significant impact assessment assigned a High-risk rating to the following ecological

communities identified as having the potential to be significantly impacted by the proposed activity:

 Matter of NES:

o GRGGW ecological community.

 State and regionally significant values:
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o Forest Red Gum Grassy Woodland ecological community.

Residual Impacts

Following the implementation of measures to avoid and minimise impacts on ecological values, the following

impacts are likely to occur within the current project footprint as a result of the project:

 Removal of 160.30 hectares of remnant patches (excluding 6.10 hectares of DELWP mapped ‘current

wetlands’). The majority of the vegetation is highly modified and isolated (i.e. not large consolidated

areas of remnant habitat);

 Removal of 373 Large Trees in patches of native vegetation and 461 scattered trees (331 scattered

large trees and 130 scattered small trees) as defined under the Guidelines (DELWP 2017);

 Removal of 1.74 hectares of the nationally significant GRGGW ecological community;

 Removal of 14.54 hectares of the State significant (FFG Act-listed) Forest Red Gum Grassy Woodland

ecological community;

 Removal of three State significant flora species, including Slender Wire-lily (33 plants), Blue Mat-rush

(three plants) and Sandfly Zieria (10 plants);

 Removal of known habitat for the following fauna species of national, State and regional significance:

o Grey-headed Flying Fox – remnant woodland and forest

o Yellow-bellied Sheathtail Bat

o Masked Owl - 461 scattered trees and 160.30 hectares of remnant vegetation

o Emu - Forest and woodland, wetland/ aquatic habitat and disturbed land

o Eastern Long-necked Turtle

 Removal of potential habitat for a range of flora and fauna species of national, State and regional

significance;

 Removal of hollow-bearing trees used by a range of fauna species; and,

 Potential reduced flows to Mitchell River following surface water extraction which may lead to

localised impacts to the aquatic values along the River.

Biodiversity Offsets

Commonwealth

There will be a requirement to offset the proposed removal of 1.74 hectares of the EPBC Act-listed GRGGW.

A suitable offset site(s) supporting this listed ecological community is currently being sourced and based on

recent investigations there are several sites that would constitute a suitable offset. As part of the approval

conditions under the bilateral agreement the actual extent of required GRGGW offsets under the EPBC Act

will be in accordance with the Environmental Offsets Policy (DSEPaC 2012a) and calculated using the

Department of Agriculture, Water and the Environment (DoAWE) Offsets Assessment Guide: For use in

determining offsets under the EPBC Act (DSEPaC 2012b). Based on a preliminary analysis using the EPBC Act

offset calculator an offset area of 8-10 hectares of GRGGW would be required to compensate for the removal

of 1.74 hectares of the listed ecological community. Discussions with landowners surrounding the project

area has occurred and once a suitable offset for the EPBC Act-listed GRGGW is confirmed / secured, then a

Commonwealth Offset Management Plan that includes detailed management actions that will be undertaken

to compensate for any permitted removal of GRGGW will be prepared to the satisfaction of DoAWE.
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State

Biodiversity offsets are required to compensate for residual impacts associated with the proposed activity.

State offset requirements will be determined in accordance with the ‘Guidelines for the removal, destruction

or lopping of native vegetation’ (the Guidelines) (DELWP 2017).

Based on the extent of vegetation losses within the surveyed sections of the project footprint, the project falls

under the Detailed Assessment Pathway and the State offset requirement is 1.001 General Habitat Units (GHU)

with a minimum Strategy Biodiversity Value of 0.253, along with 704 Large Trees and Species Habitat Units

(SHUs) for the following species (See Native Vegetation Removal Report in Appendix 6):

 Australian Grayling 29.022 SHUs

 Flinders Pygmy Perch 57.384 SHUs

 Sticky Wattle 91.822 SHUs

 Yellow-wood 38.066 SHUs

 Thick-lip Spider-orchid 46.310 SHUs

 Purple Diuris 97.984 SHUs

 Bushy Hedgehog -grass 102.384 SHUs

 Rough-grain Love-grass 98.544 SHUs

 Slender Violet-bush 66.713 SHUs

 Slender Wire-lily 102.384 SHUs

 Star Cucumber 28.253 SHUs

 One-flower Early Nancy 97.589 SHUs

 Limestone Blue Wattle 87.710 SHUs

 Thin-leaf Daisy-bush 56.891 SHUs

 Forest Red-box 94.130 SHUs

 Heath Spider-orchid 40.354 SHUs

As outlined above, the offset requirements include both proposed rail siding options (i.e. Bairnsdale rail siding

and the road upgrade at Racecourse Road roundabout option, and the Fernbank East option). Consequently,

the State offset requirement for the project outlined above is the worst case, and it is likely that should the

Fernbank East option (which is the preferred option) be approved / chosen then there is likely to be a reduction

of the following SHUs:

 Thick-lip Spider-orchid 0.86 SHUs

 Purple Diuris 3.08 SHUs

 Bushy Hedgehog -grass 3.08 SHUs

 Rough-grain Love-grass 3.08 SHUs

 Slender Violet-bush 0.47 SHUs

 Slender Wire-lily 3.079 SHUs

 One-flower Early Nancy 2.32 SHUs

 Forest Red-box 0.91 SHUs

As a result of a Species Search request to the DELWP Victorian Native Vegetation Offset Register (NVOR) (13

March 2020), it can be confirmed that the majority of the required offsets for the project can be met through

the purchase of credits over the NVOR. Given the mining operations will be staged over several years (as

outlined in a works plan), it is likely that the offsets will be secured over time, prior to each stage commencing

and vegetation removal occurring.

There is also an opportunity to secure offsets on Crown land if there is evidence of demonstrable additionality

which constitutes actions that are above the expected role of a public land manager. That is, the Guidelines

(DELWP 2017) (Section 9.1.7, Page 28) state the following:

Existing Crown land must meet the following eligibility requirements to be an offset:

 The offset site is reserved land, and can be management for conservation objectives;

 The offset is only used either:

o Offset clearing on Crown land, or
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o To provide species offsets that are not avalaible on freehold land.

Although the project has a large offset requirement under the Guidelines (i.e. SHUs for multiple species and

comparatively large number of SHUs for most of these species), based on available information, there is a high

level of confidence Kalbar can meet the offset obligations under the Guidelines for the project. Several

potential offset sites (approximately eight properties) where modelled habitat for multiple species occurs over

the property were assessed from roadsides on 6 and 7 September 2019 to obtain information on the suitability

of each site, and to determine known and potential threats that would need to be managed. Kalbar will

continue to liaise with prospective landowners (particularly where there is an opportunity to secure several

types and number of SHUs on individual properties) to meet the offset requirements for the project.
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1 IN TRO DU CTIO N

1.1 De finitions

For the purpose of this report the following definitions apply:

 Project footprint: the area to be directly affected by the construction and/or operation of the assessed

project components (i.e., direct vegetation clearance).

 Project area or ‘site’: the area potentially disturbed by project activities.

 Survey area: the area encapsulated by direct field assessments.

 Project locality (study area): the area within a 10-kilometre radius of the project area and subject to

desktop review of ecological values, and indirect impacts of construction and/or operation of the

project.

 Region: a bioregion defined in a national system of bioregionalisation. For this study this is the

Gippsland Plain and East Gippsland Lowlands bioregions as defined in the Interim Biogeographic

Regionalisation for Australia (Thackway and Cresswell 1995).

1.2 Ba c kg round

Ecology and Heritage Partners Pty Ltd was commissioned by Kalbar Operations Pty Limited (Kalbar), to

undertake detailed ecological investigations for the proposed Fingerboards Mineral Sands Project. The project

involves mining of mineral sands from the Fingerboards resource, which lies within the more extensive

Glenaladale deposit in East Gippsland, Victoria. Specifically, Kalbar are proposing the development of a

mineral sands mine, mining unit plants, wet concentrator plant, water supply infrastructure, tailings storage

facility and additional site facilities, such as a site office, warehouse, workshop, loading facilities and fuel

storage. Proposed mining methods involve open pit mining to extract approximately 170 million tonnes (Mt)

of ore to produce 8 Mt of heavy mineral concentrate over a projected mine life of 20 years.

This report documents the terrestrial and aquatic flora and fauna values [including Groundwater Dependent

Ecosystems (GDEs)] within the study area and identifies the direct and indirect impacts on these values

associated with the proposed activity. The findings presented herein will support the project Environment

Effects Statement (EES) and assessment under the Commonwealth Environment Protection and Biodiversity

Conservation Act 1999 (EPBC Act).

1.3 EES Sc oping Re quire m e nts

The evaluation objective for biodiversity as outlined in the Scoping Requirements for the project is:

‘To avoid or minimise potential adverse effects on native vegetation, listed threatened and migratory

species and ecological communities, and habitat for these species, as well as address offset

requirements for residual environmental effects consistent with state and Commonwealth policies’.

The EES Scoping Requirements for the project relating to ecology and the Section of the report where this has

specifically been addressed is provided below (Table 1).
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Ta b le 1.EES Scoping Requirements relating to ecology (DELWP 2018a)

Scoping Requirements

Section of the

report where

addressed

Priorities for characterising the existing environment

Characterise the distribution and quality of native vegetation, terrestrial and aquatic habitat and any

wildlife movement in the area, taking into account the potential changes in composition due to recent

bushfires, that could be impacted by the project.

Identify the existing or likely presence of any species listed under the EPBC Act, FFG Act and DELWP

Advisory List, as well as declared weeds, pathogens and pest animals.

Identify and characterise any groundwater dependent ecosystems that may be affected, in particular by

mine dewatering. This characterisation is to be informed by relevant data, literature and appropriate

seasonal or targeted surveys.

Describe the biodiversity values that could be affected by the project, including:

- native vegetation and any ecological communities listed under the EPBC Act and FFG Act;

- presence of, or suitable habitats for, native flora and fauna species, in particular species listed

under the EPBC Act, FFG Act, and DELWP Advisory List; and

- use of the site and its environs for movement by the EPBC Act, FFG Act, and DELWP Advisory List

listed fauna species.

Describe the existing threats present to biodiversity values, including:

- direct removal of individuals or destruction of habitat;

- disturbance or alteration of habitat conditions (e.g. habitat fragmentation, changes to water

quantity or quality, fire hazards, etc.);

- threats to mortality of listed threatened fauna; and

- the presence of any declared weeds, pathogens and pest animals within and in the vicinity of the

project area.

Section 5 and 6.

Design and mitigation measures

Identify potential and proposed design options and measures which avoid or minimise significant effects

on native vegetation and any listed ecological communities or flora and fauna species and their habitat.

Describe further potential and proposed design options and measures which could avoid or minimise the

risk of spills or failure of the mine infrastructure (i.e. transportation spills, tailing storage facility, pipe and

pump network).

Section 8

Assessment of likely effects

Identify and assess likely direct and indirect effects of the project and relevant alternatives on native

vegetation, ecological communities and flora species, in particular any species listed under the FFG Act.

Identify and assess likely direct and indirect effects of the project and relevant alternatives on native fauna

and their habitat, including listed (FFG Act/EPBC Act) threatened and migratory species and communities,

relative to existing hazards and risks where relevant.

Identify and assess likely effects of the project and relevant alternatives on any groundwater dependent

ecosystems and EPBC Act listed ecological communities, in particular due to mine dewatering.

Section 4.7, 7.1,

7.2, 7.3, 7.4. 7.5

and 7.6
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Scoping Requirements

Section of the

report where

addressed

Approach to manage performance

Describe and evaluate proposed measures to further mitigate and manage residual effects of the project

on biodiversity values, including a proposed offset strategy that sets out and includes evidence of the

offsets that have been secured or are proposed to satisfy Victorian offset requirements.

Describe and evaluate the approach to develop contingency measures to be implemented in the event of

adverse residual effects (direct and indirect) on flora, fauna and ecological community values requiring

further management.

Identify any further methods proposed to manage risks and effects on other biodiversity values and native

vegetation, including as part of the EMF.

Section 8 and 10

Commonwealth offsets

Describe and evaluate proposed measures to manage and offset predicted residual effects of the project

on biodiversity values (MNES) protected under the EPBC Act. Include a proposed offset package and an

Offset Management Plan (OMP) that sets out proposed environmental offsets to compensate for predicted

residual impacts on MNES, ensuring they meet Commonwealth requirements.

Describe how the offset will be secured, managed and monitored, including management actions,

responsibility, timing, performance measures and the specific environmental outcomes to be achieved.

Outline the key commitments and management actions for delivering and implementing a proposed offset

package through the OMP.

Section 10.1

1.4 Proje c tAre a a nd Surround s

The project area is located approximately 22 kilometres west of Bairnsdale in East Gippsland, Victoria (37°47'

S, 147°20' E). The project area encompasses approximately 1,675 hectares of land within the East Gippsland

Shire Council municipality and is located within a transitional zone between the Gippsland Plain (91% of the

project area) and East Gippsland Lowlands bioregions. The project area also extends across the management

boundaries of the East and West Gippsland Catchment Management Authorities (CMAs) (Figure 1).

The key land uses within the project area include grazing (sheep and cattle), hobby farms, a disused gravel

quarry, and rural residential properties. A timber plantation is present within the western section of the

project area, encompassing approximately 450 ha. The project area contains two residential dwellings, a range

of agricultural infrastructure (e.g. water tanks, sheds, fences and channels) and additional built structures

including a communication tower, powerlines and underground telecommunications cables. The eastern

section of the project area is traversed by two main roads, namely Fernbank-Glenaladale Road and Bairnsdale-

Dargo Road. Local roads, farm access tracks and plantation tracks are also present within the project area.

Under the East Gippsland Planning Scheme, the predominant zoning is Farming Zone (FZ1). The Bairnsdale–

Dargo Road is zoned Road Zone Category 1 (RDZ1). Planning Overlays relating to ecological values within the

project area include:

 An Environmental Significance Overlay (ESO51) - this overlay covers approximately 1.5 hectares of

land within the Limpyers Road reserve, in the western section of the project area. The overlay aims

to protect flora species of conservation significance (‘listed’ species) and is applied to the local road

reserve network, covering a broader area of 1,446 hectares and extending up to 11 kilometres south-
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east of the project area. In addition, Limpyers Road is part of a wildlife corridor network that links

vegetation in the Providence Ponds area to the Gippsland Lakes (as a recognised value of ES051).

 A Vegetation Protection Overlay (VPO1) - this overlay covers the ESO (51) area on site, which is

concentrated around Bairnsdale-Dargo Road and Fernbank Glenaladale Road. VPO1 recognises

medium or high roadside conservation values along identified roads and includes Limpyers Road. The

overlay covers a broader area of 16,505 hectares within the municipality and aims to protect native

vegetation within the Tambo-Bairnsdale road network.

The Project Area is located within the catchments of both the Mitchell River and Avon River. The Mitchell

River passes within approximately 400 metres east of the project area, with a number of ephemeral tributary

streams draining the eastern half of the Project Area. The Mitchell River drains into Lake King and Jones Bay

approximately 30 kilometres south-east of the project footprint, forming part of the Ramsar-listed Gippsland

Lakes system.

The Victorian Department of Environment, Land, Water and Planning (DELWP) NatureKit Map (DELWP 2020a)

identifies the three primary tributaries in the eastern half of the project area as Perry Gully, Simpson Gully and

Lucas Creek. Minor waterways in the western section of the project area drain into Honeysuckle Creek, a

tributary of the Perry River located approximately 2.2 kilometres south of the site. Perry River discharges into

Lake Wellington and the Gippsland Lakes Ramsar site approximately 500 metres to the east of the project

area.

In addition to the waterbodies noted above, the tributary stream which dissects the timber plantation in the

western section of the project area is classified as a ‘Current Wetland’ by DELWP. Under the ‘Guidelines for

the removal, destruction or lopping of native vegetation’ (the Guidelines) (DELWP 2017), these areas are

classified as native vegetation and must be accounted for when applying for a permit to remove, destroy or

lop native vegetation and calculating offset requirements (Section 5.1.4).

The topography of the project area is flat to gently undulating with sharply rising river terraces, eroded gullies

and surface water forms scattered throughout the landscape. The site is located within the eastern lowlands

region of the Gippsland Lakes Basin, which consists of fans, terraces and floodplains. The Haunted Hills Gravels

outcrop extensively across the project area. Overlying soils are sodic and affected by gully and tunnel erosion

in areas of steeper gradient. Underlying the Haunted Hill Formations are the fine sands of the Coongulmerang

Formation which host the Glenaladale mineral sands deposit. Soils within the project area are characterised

by pale sands and duplex soils (brown kurosols and sodosols) with low compaction and high leaching.

Remnant patches of native vegetation within the surveyed sections of the project area are concentrated

around the ephemeral tributary streams and the reserves of main and local roads. A diversity of vegetation

types is present within these areas, supporting dry forest, lowland forest, plains woodland and wetlands. An

abundance of scattered native trees also occurs across the project area. Recent vegetation surveys identified

that most of the assessed land supported disturbed pasture, dominated by non-native flora species common

to agricultural environments. The plantation located in the western section of the project area supports a

monoculture of Eucalypt and Pine species; with remnant native vegetation in this area limited to patches of

lowland forest along the dissecting tributary. Harvested areas support scattered, fragmented patches of Plains

Grassy Woodland.

The temperate oceanic climate is characteristic of East Gippsland. Climate statistics for Bairnsdale show a

warm summer period with January and February sharing a monthly mean maximum temperature of 25.3°

(Bureau of Meteorology 2016). This compares with the coldest monthly mean maximum temperature of

August at 4.4°C.
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Overnight temperatures during winter are occasionally below 0°C. Mean annual rainfall is 650 millimetres

(recorded at Bairnsdale Airport) with a strong tendency for winter and spring months being wetter (Bureau of

Meteorology 2016). Long heat wave periods without rainfall can cause high fire danger periods over summer

and autumn. In early February 2014, the Glenaladale-Mt Ray bushfire burnt approximately 1,216 hectares

(~78%) of the project area (DELWP 2020b) (Figure 1). The fire was started by a lightning strike and burned for

approximately three weeks, razing approximately 6,738 hectares of land within the broader locality.



20
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

2 LEGISLATIVECO N TEXT

This section identifies biodiversity policy and legislation relevant to the proposed activity. Implications relating

to each Act and policy are detailed in Section 11.

2.1 Environm e nt Prote c tion a nd Biod ive rsity Conse rva tion Ac t 1999
(Com m onwe a lth)

The EPBC Act is administered by the Commonwealth Department of Agriculture, Water and the Environment

(DoAWE) and provides a national framework for the protection of heritage and the environment, and the

conservation of biodiversity. The Act establishes a Commonwealth process for the assessment of proposed

actions that are likely to have a significant impact on Matters of National Environmental Significance (MNES),

or on Commonwealth land. An action (i.e. project, development, undertaking, activity, or series of activities),

requires approval from the Commonwealth Environment Minister if it is likely to have a significant impact on

any MNES, including:

 World Heritage properties;

 National heritage places;

 Ramsar wetlands of international significance;

 Threatened species and ecological communities;

 Migratory and marine species;

 Commonwealth marine area;

 Nuclear actions (including uranium mining);

 Great Barrier Reef Marine Park; or,

 Water resources impacted by coal seam gas or mining development.

In accordance with subsection 45(4) of the EPBC Act and Division 16.1 of the Environment Protection and

Biodiversity Conservation Regulations 2000, the Commonwealth has accredited the Victorian EES assessment

process for the purpose of assessing matters of NES. Under the bilateral agreement, issues of concern to the

Commonwealth are included in the EES Scoping Requirements.

The proposed activity was referred under the EPBC Act in May 2017 (EPBC 2017/7919). The project was

deemed a Controlled Action and subject to assessment under the bilateral agreement in July 2017. The

Controlling Provision under the EPBC Act include:

 Ramsar wetlands (Sections 16 and 17B)

 Listed threatened species and communities (Sections 18 and 18A)

 Listed migratory species (Sections 20 and 20A)

 Nuclear actions (Sections 21 and 22A)
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2.2 Environm e ntEffe c tsAc t1978 (Vic toria )

The Environment Effects Act 1978 (EE Act) provides the environmental assessment process for a proposed

activity that may have a significant impact on State significant values. Importantly, an EES is expected for the

mineral licensing under the Mineral Resources (Sustainable Development) Act 1990 (Section 2.6) to simplify

usual planning scheme requirements for a project.

In December 2016, the Victorian Minister for Planning determined that the proposed activity would require

the preparation of an EES. The Minister gave the following reasons for the decision:

 The project has the potential for a range of significant environmental effects. The project as proposed

is likely to have significant effects on:

o A very large extent of native vegetation and associated biodiversity values, including listed

threatened species and communities;

o Surface water and groundwater (i.e. hydrology, quality, availability) and protected beneficial

uses;

o Existing land uses, amenity and landscape values of the project area and those associated with

the broader area, including the Mitchell River National Park; and,

o Aboriginal cultural heritage values.

 An integrated assessment is necessary to ensure the range of likely adverse effects and related

uncertainties are sufficiently investigated, in terms of both their extent and significance, and how

significant effects can be avoided and minimised to acceptable levels.

 An EES would enable a transparent and rigorous process for consideration of potentially significant

adverse effects of the project, prior to any relevant statutory decision-making, including under the

Mineral Resources (Sustainable Development) Act 1990, Aboriginal Heritage Act 2006 and Water Act

1989.

The final Scoping Requirements for the project was released in March 2018 (DELWP 2018a).

2.3 Pla nning a nd Environm e ntAc t1987(Vic toria )

The Planning and Environment Act 1987 outlines the legislative framework for planning in Victoria and for the

development and administration of planning schemes. All planning schemes contain native vegetation

provisions at Clause 52.17 which require a planning permit from the relevant local Council to remove, destroy

or lop native vegetation on a site of more than 0.4 ha, unless an exemption under Clause 52.17-7 of the

Victorian Planning Schemes applies or a subdivision is proposed with lots less than 0.4 ha1.

Importantly, a permit is not required where native vegetation is to be removed, destroyed or lopped to enable

the carrying out of mining or an extractive industry in accordance with a Work Plan approved under the

Mineral Resources (Sustainable Development) Act 1990 (Section 2.6) and authorised by a work authority

granted under that Act.

1 In accordance with the Victorian Civil and Administrative Tribunal’s (VCAT) decision Villawood v Greater Bendigo CC
(2005) VCAT 2703 (20 December 2005) all native vegetation is considered lost where proposed lots are less than 0.4 ha
in area and must be offset at the time of subdivision.
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In such instances, the removal of native vegetation for the Earth Resources Industry (ERI) is either managed

by the Mining and Extractive Industry Work Approvals Process or under the Environment Effects Act 1978

approvals process where an EES has been prepared. In both scenarios, the Guidelines (DELWP 2017) direct

the assessment and offsetting of native vegetation losses (Section 2.4).

2.3.1 Loc a lPla nning Sc he m e

The project area is located within the East Gippsland Shire municipality. The applied planning zones and

overlays are detailed in Section 1.4.

2.4 Guid e line s for the Re m ova l, De struc tion or Lopping of N a tive
Ve g e ta tion(the Guid e line s)

The Victorian Planning Provisions relating to biodiversity protection and native vegetation management were

amended (Amendment VC138) on 12 December 2017 and are known as the ‘Guidelines for the removal,

destruction or lopping of native vegetation’ (DELWP 2017). The primary objective of the regulations is ‘no net

loss in the contribution made by native vegetation to Victoria’s biodiversity’. The State Planning Policy

Framework requires Planning and Responsible Authorities to have regard for the Guidelines (DELWP 2017).

Vegetation losses associated with the proposed activity are required to be assessed and offset in accordance

with the Guidelines (DELWP 2017). An analysis of the project under the Guidelines is provided below (Section

10.2 and 11.1).

2.5 Flora a nd Fa una Gua ra nte e Ac t1988 (Vic toria )

The Victorian Flora and Fauna Guarantee Act 1988 (FFG Act) is the primary legislation dealing with biodiversity

conservation and the sustainable use of native flora and fauna in Victoria. The provisions of the FFG Act bind

all public agencies, public landowners and land managers. The Act contains lists of threatened flora and fauna

species, ‘protected flora species’ and threatened ecological communities, as well as action statements to

protect the long-term viability of these values. The Act applies to the removal of listed threatened species and

communities, as well as protected flora species. Protected flora species include any of the Asteraceae (Daisies)

family, all orchids, ferns (excluding Pteridium esculentum) and Acacia species (excluding Acacia dealbata,

Acacia decurrens, Acacia implexa, Acacia melanoxylon and Acacia paradoxa); in addition to any taxa that forms

a component of a listed FFG Act vegetation community. A species may be both listed and protected.

Although the FFG Act contains provisions for enforcement on private land, it is primarily applied to public land.

Proponents are required to apply for an FFG Act permit to ‘take’ listed and/or protected flora species and

listed vegetation communities. An FFG Act permit is generally not required for the removal of listed and/or

protected flora species and communities on private land. There are currently no requirements for proponents

to apply for a permit under the FFG Act where a proposed activity requires the removal of habitat for a listed

terrestrial fauna species. The Act does however regulate the removal, salvage, temporary holding,

translocation, taking, trading and keeping of FFG Act-listed fish species.

Typically, DELWP may place conditions on a license or permit regarding the amount of flora to be removed or

the collection method. Where a proposed mining project has been through the EES process, and it is

approved, and a subsequent Work Plan is prepared in accordance with the Mineral Resources Development

Act 1990, then a separate permit to 'take' FFG Act listed species is not required.
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2.6 Mine ra lRe sourc e s(Susta ina b le De ve lopm e nt) Ac t1990 (Vic toria )

Mineral exploration and mining in Victoria are regulated under the Mineral Resources (Sustainable

Development) Act 1990. The purpose of this Act is to encourage an economically viable mining industry that

operates in a way that is compatible with the environmental, social and economic objectives of the State.

One of the key objectives of this legislation is to establish a legal framework to ensure that mineral resources

are developed in ways that minimise the impacts on the environment (DPI 2009). The Act requires that a

licensee proposing to work under a mining licence submit a Work Plan.

Section 79 of the Act requires that the Work Plan includes a ‘Rehabilitation Plan’ for the progressive

rehabilitation of land disturbed by the project. A Rehabilitation Plan must set out, amongst other

requirements, the following:

 The concepts for the possible end use of the site;

 The proposal for the progressive rehabilitation to a safe and stable landform of extraction areas

including slope batters, road cuttings and dumps;

 The proposal for landscaping to minimise the visual impact of the site;

 Any proposals to protect and conserve native vegetation during the production phase of the

operation; and,

 Any proposals for the final rehabilitation and vegetation of the site including final security of the site,

securing water dams and the removal of plant and equipment.

If native vegetation is present on the site, the Rehabilitation Plan must also describe how this will be protected

during the production phase of the project as well as:

 Demonstrate compliance with the EPBC Act, FFG Act and the Guidelines (DELWP 2017); and,

 Identify how appropriate offsets associated with native vegetation removal will be secured.

A detailed Rehabilitation Plan has been prepared for the project (Landloch 2020), while a draft mine

rehabilitation and closure plan has been prepared by Kalbar (Kalbar Operations 2020). The obligations of the

Guidelines (DELWP 2017) are applied through the Environment Effects Act 1978.

2.7 Ca tc hm e nta nd La nd Prote c tionAc t1994 (Vic toria )

The Catchment and Land Protection Act 1994 (CALP Act) contains provisions relating to catchment planning,

land management, noxious weeds and pest animals. The Act provides a legislative framework for the

management of private and public land and sets out the responsibilities of land managers, stating that they

must take all reasonable steps to:

 Avoid causing or contributing to land degradation which causes or may cause damage to the land of

another landowner;

 Protect water resources;

 Conserve soil;

 Eradicate regionally prohibited weeds;

 Prevent the growth and spread of regionally controlled weeds; and,
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 Prevent the spread of, and as far as possible eradicate, established pest animals.

Essentially, the CALP Act establishes a framework for the integrated management and protection of

catchments and aims to ensure that the quality of the State’s land and water resources and their associated

plant and animal life are maintained and enhanced. Landowners are responsible for the control of any

infestation of noxious weeds and pest fauna species to minimise their spread and impact on ecological values.

Similarly, Kalbar will be responsible for the control of weeds during the operation phases of the project and

typically these requirements are outlined in a detailed Construction Environmental Management Plan or Weed

Management Plan.

2.8 W ild life Ac t1975a nd W ild life Re g ula tions2013 (Vic toria )

The Wildlife Act 1975 (and associated Wildlife Regulations 2013) is the primary legislation in Victoria providing

for protection and management of wildlife. Authorisation for habitat removal may be obtained under the

Wildlife Act 1975 through a licence granted under the Forests Act 1958, or under any other Act such as the

Planning and Environment Act 1987. Any persons engaged to remove, salvage, hold or relocate native fauna

during construction must hold a current Management Authorisation under the Wildlife Act 1975, issued by

DELWP.

2.9 W a te rAc t1989 (Vic toria )

The purposes of the Water Act 1989 are manifold but (in part) relate to the orderly, equitable, efficient and

sustainable use of water resources within Victoria. This includes the provision of a formal means of protecting

and enhancing the environmental qualities of waterways and their in-stream uses as well as catchment

conditions that may affect water quality and the ecological environments within them.

Under the Act, a licence is required to:

 Construct, alter, operate, remove or decommission works (including a dam) on a waterway; and,

 Take or use water from a waterway.

Additionally, where structures are installed within or across waterways that potentially interfere with the

passage of fish or the quality of aquatic habitat, these activities must be referred to DELWP with the relevant

CMA included for comment.

2.10 Conse rva tionFore stsa nd La nd sAc t1987

The primary purpose of the Conservation Forest and Lands Act 1987 is to provide a framework for a land

management system and to make necessary administrative, financial and enforcement provisions. It also

establishes a system of land management co-operative agreements, and although not relevant for the

proposed assessment and approval of the proposed mineral sands projects, it is relevant for any identified

offsite sites / properties that require a security mechanism (Section 69 Agreement under the Act) for the

biodiversity credits to be registered on DELWP’s Native Vegetation Offsets Register.
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3 PRO JECT DESCRIPTIO N

The Fingerboards Mineral Sands Project (the project) is located in East Gippsland, Victoria and involves mining

of mineral sands from the Fingerboards resource, which lies within the more extensive Glenaladale deposit.

Kalbar Operations Limited (Kalbar) proposes to mine areas of enriched grades of mineral sands occurring close

to the ground surface within the project area. Kalbar proposes to construct, operate, rehabilitate and

(ultimately) close the mineral sands mine and associated infrastructure that form the project.

The Glenaladale mineral sands deposit occurs within unconsolidated sediments and contains heavy minerals

such as zircon, rutile, ilmenite and rare-earth minerals (monazite and xenotime). The proposed project area is

approximately 1,675 hectares, of which about 1,350 hectares is proposed to be directly disturbed by mining

and infrastructure over the life of the project.

The mineral resource estimate for the Fingerboards resource contains 1.19 billion tonnes (Bt) of ore at 0.5%

zircon, 1.4% titanium minerals and 0.05% rare-earth minerals. Kalbar plans to produce eight million tonnes

(Mt) of magnetic and non-magnetic heavy mineral concentrate (HMC) from 170 Mt of ore for up to 20 years.

The mine life includes approximately two years for construction and commissioning and 15 years of production

at full capacity (12 Mt/year) followed by closure activities (decommissioning, rehabilitation and post-closure).

Final closure may require an additional five years of management. The general arrangement for the proposed

mine and associated infrastructure is shown below (Figure 2).

Fig ure 2. General arrangement for the proposed mine and associated infrastructure.
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3.1 Mining a nd Mine ra lProc e ssing

Mining is proposed to be a 24-hour, 365 days-a-year operations, using conventional earthmoving machinery,

conveying systems, and a dry, strip mining method.

The ore will be sent to two mining unit plants (MUPs), mixed with water to form a slurry, and pumped to a wet

concentrator plant (WCP). At the WCP, the slurry will undergo initial processing to produce HMC and non-

economic mineral sands tailings. The HMC will then be separated using wet high intensity magnets to produce

magnetic and nonmagnetic concentrates. The concentrates will be exported for further processing in mineral

separation plants in Asia into commercial products such as zircon and rutile. The concentrates will be

stockpiled at a loading facility adjacent to the WCP before being transported via road, rail or a combination of

both to Port Anthony, Barry Beach Marine Terminal or the Port of Melbourne.

3.2 Tra nsporta tion

The new rail bridge over the Avon River at Stratford is due to be completed in 2021, prior to commencing

transport of HMC from the project. Kalbar’s preferred transport option is to build a purpose-built rail siding

close to the project area at Fernbank East and to use a private haulage road within the infrastructure corridor

to access this siding from the project area. The alternative to a nearby purpose-built rail siding would be to

upgrade the existing rail siding in Bairnsdale. This option would involve haulage of HMC via Bairnsdale-Dargo

Road and Lindenow-Glenaladale Road to the Princes Highway and then to Bairnsdale. For both options,

concentrate will be transported by rail from the rail siding to the Port of Melbourne.

In the event that the upgrading of the Avon River rail bridge is delayed, approximately half of the concentrate

will be transported in bulk by road from the mine site to Port Anthony or the adjacent Barry Beach Marine

Terminal, and the remaining concentrates will be transported in containers from the project area to the

existing rail siding in Maryvale. Containerised concentrate will be transported by rail from the Maryvale rail

siding to the Port of Melbourne. No more than 40 trucks containing concentrate, either for bulk or container

shipments, are expected to leave the project area every 24 hours. The proposed transport routes are shown

below (Figure 3).
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Fig ure 3.Proposed heavy mineral concentrate transport routes.

3.3 Ta iling s

Overburden and tailings (non-economic sand, silts and clay) from mining and primary processing will be

returned progressively to the mine void as the working face advances. Coarse sand tailings will initially be

deposited in an area off the mine path (Perry Gully) for storage. After approximately four months, when the

mine void has enough capacity, coarse sand tailings will be deposited into the mine void.

Fines tailings (less than 38 µm) will initially (for approximately four and a half years) be deposited into a

constructed temporary tailings storage facility (TSF) on the future mine path. As mined out areas of the void

become available, the fines tailings will be placed in contained cells within the mine void. The fines tailings

stored in the temporary TSF will be placed within the mine void prior to the mining of the ore under the facility.

Mined cells will be progressively backfilled with tailings and covered with overburden (including manufactured

subsoil) and topsoil. The land will then be returned to pre-mining land use and capability, native vegetation,

or other agreed post-mining land use.
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3.4 W a te ra nd Powe rSupply

Approximately 3 GL of water will be required on an annual basis for processing, dust suppression and

rehabilitation. Water for the project will be sourced from surface water (winterfill from the Mitchell River) and

groundwater from the Latrobe Group Aquifer (from a proposed borefield within the infrastructure options

area).

The power demand for the MUPs and WCP is estimated at 9,000 kilovolt-ampere (kVA) and will be supplied

from the national 66 kV grid. During construction, power will be sourced from diesel generators, and during

operations and closure from the 66 kV network.

Infrastructure to support the project will be located in the infrastructure options areas, which includes an

infrastructure corridor extending from the WCP south to a proposed new rail siding at Fernbank East,

groundwater borefield, pump station options on the Mitchell River, water pipeline options, Bairnsdale rail

siding options, road diversion corridor, roundabout assessment area, and road maintenance and upgrade

areas, as shown in Figure 4. The infrastructure corridor will contain a private haulage road to the Fernbank

East rail siding, a powerline corridor (containing 66 kV and 22 kV powerlines) and a pipeline carrying

groundwater to the project area from the borefield.

Fig ure 4.Proposed infrastructure options area.
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4 METH O DS

This section describes the methods that were employed to establish the potential extent and significance of

flora and fauna values within the project area and its surrounds. It also explains the methodology used to

identify and assess the potential impacts of the proposed activity on these ecological values.

4.1 De sktopAsse ssm e nt

Relevant literature, online-resources and databases were reviewed to provide an assessment of flora and

fauna values associated with the project area. The following information sources were reviewed:

 The DELWP Native Vegetation Information Management (NVIM) Tool (DELWP 2020b) and NatureKit

Map (DELWP 2020a) for:

o Modelled data for location risk, remnant vegetation patches, scattered trees and habitat for

conservation significant species; and,

o The extent of historic and current Ecological Vegetation Classes (EVCs).

 EVC benchmarks (DELWP 2020c) for descriptions of EVCs within the Gippsland Plain and East

Gippsland Lowlands bioregions;

 The Victorian Biodiversity Atlas (VBA) for previously documented flora and fauna records within 10

kilometres of the project area (DELWP 2018b);

 The Flora Information System (FIS) (Viridans 2014a) and Atlas of Victorian Wildlife (AVW) (Viridans

2014b) for assistance with the distribution and identification of flora and fauna species;

 The Commonwealth DoAWE Protected Matters Search Tool (PMST) for matters of NES protected

under EPBC Act (DoAWE 2020a);

 Relevant listings under the FFG Act, including the latest Threatened and Protected listings (DSE 2009,

2013; DEPI 2014; DELWP 2019);

 Species National Recovery Plans and Action Statements under the FFG Act for species and ecological

communities relevant to the project;

 The Planning Maps Online (DELWP 2020d) and Planning Schemes Online (DELWP 2020e) to ascertain

current zoning and environmental overlays in the project area;

 Aerial photography of the project area;

 Previous ecological or other relevant assessments of the project area, including:

o Environmental Baseline Report (Coffey Environments Australia Pty Ltd 2015);

o Fingerboards Mineral Sands: Surface Water Assessment – Site Study (Water Technology 2020a)

o Fingerboards Mineral Sands: Surface Water Assessment – Regional Study (Water Technology

2020b), and;

o Fingerboards Project Water Supply Options Study: Technical Groundwater Assessment (EMM

2020).

 Documents prepared by the CMAs relating to the management of environmental values within the

municipality and catchments, including:

o East Gippsland Roadside Vegetation Strategy (East Gippsland Shire Council 2012)
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o East Gippsland Forest Management Plan (East Gippsland Shire Council 1995)

o East Gippsland Regional Catchment Strategy 2013-2019 (EGCMA 2013)

o West Gippsland Native Vegetation Plan 2003 (WGCMA 2003)

o West Gippsland Regional Catchment Strategy 2013-2019 (WGCMA 2012)

o West Gippsland Waterway Strategy (WGCMA 2014)

Groundwater Dependent Ecosystem (GDE) assessment, modelling and risk assessment is provided in Appendix

8 (Austral Research and Consulting 2020). The following was undertaken as part of the GDE assessment:

 A review of previous groundwater modelling and GDE assessments for the site undertaken by EMM

(EMM 2020);

 Delineation of an anticipated impact area for GDE mapping and assessment (mounding zone);

 Mapping of GDEs within the potential impact area (applying the precautionary principle), including an

assessment of the likelihood of groundwater use and level of confidence in our assessment;

 Assessment of the impact of potential mounding on mapped GDEs based on baseline depth to water

and expected changes in mounded depth to water at the end of the mine's life (15 years); and,

 Recommendations for further work, mitigation and monitoring.

Given that property access was not permitted at a property located at 2705 Bairnsdale-Dargo Road,

Glenaladale, Victoria (Standard Parcel Identifier number 1\LP69778) during the detailed ecological

investigations undertaken as part of the project, a desktop ecological assessment was completed. The

purpose of the desktop assessment was to identify the extent and type of native vegetation present across

the property, to determine the likely presence or otherwise of significant flora and fauna species and/or

ecological communities, and to provide an estimate of the offset required under the Guidelines (DELWP 2017)

(Appendix 9).

4.2 Consulta tion

The ecological assessments also involved consultation with relevant Government agencies, stakeholders,

landowners and species experts, including, but not limited to:

 Mick Bramwell (Program Manager Natural Environment, Gippsland – DELWP Bairnsdale) regarding the

presence and potential impacts to various significant species such as Gaping Leek-orchid, Masked Owl,

Giant Burrowing Frog Heleioporus australiacus, Australian Grayling Prototroctes maraena etc.;

 Technical Reference Group meetings and feedback; and,

 Several community members who attended and provided valuable information relating to ecological

values within the project area and project locality at the Fingerboards Project Community Session (17

July 2018).

4.3 Ec olog ic a lFie ld Surve ys

Field surveys were undertaken on multiple separate occasions:

 Vegetation surveys completed by two qualified Botanists over a five-day period between 6 and 10

June 2016, a three-day period between 19 and 21 March 2018, and a five-day period between 10 and

14 October 2018;
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 Terrestrial fauna surveys completed by two qualified Zoologists over a five-day period between 24 and

28 October 2016 (excluding the subsequent collection of deployed remote cameras on 11 November

2016), a three-day period between 19 and 21 March 2018, and a five-day period between 10 and 14

October 2018;

 Targeted flora surveys and updated vegetation mapping completed by two qualified Botanists over a

two five-day survey events between 24 and 28 October 2016, and 7 and 11 November 2016;

 Targeted Giant Burrowing Frog and additional nocturnal surveys were undertaken over 4 nights

between 27 and 30 November 2018;

 Aquatic ecology assessment completed by a qualified Aquatic Ecologist over a three-day period

between 6 and 8 June 2016. Targeted aquatic surveys for the nationally threatened Australian

Grayling, Dwarf Galaxias and other aquatic species were undertaken between 27 and 29 November

2018;

 Additional flora and fauna assessments completed by two qualified Botanists at the proposed

Bairnsdale rail siding and the road upgrade at Racecourse Road roundabout on 11 January 2019;

 Groundwater Dependent Ecosystem modelling and risk assessment;

 Targeted Powerful Owl and Masked Owl surveys (spotlighting, call playback) were undertaken over

four nights between 26 and 29 August 2019, the species was also targeted survey the nocturnal

surveys that were undertaken between 27 and 30 November 2018;

 An assessment of several potential offset sites directly adjacent to the project area, together with an

assessment of properties in areas north and north west of the project was undertaken on 5 and 6

September 2019; and,

 An additional assessment of the ecological values, including an assessment of the extent and quality

of vegetation in the area of the proposed rail siding option at Fernbank East and along Cowells Lane

was undertaken on 5 and 6 September 2019 to further refine the extent of proposed vegetation

impacts at this location.

The above noted surveys were undertaken over approximately 2,000 hectares of the project area,

encompassing all areas of public land (road reserves), Kalbar owned land and private property where

landowners had granted access (Figure 5). The entire project area was not walked on foot and surveyors

concentrated in areas that support remnant native vegetation and fauna habitat, and not across cleared

paddocks and highly disturbed areas. The surveys sought primarily to assess the extent and condition of native

vegetation communities and potential flora and fauna habitat, with consideration given to ecological

communities and species of conservation significance, such as threatened, rare and migratory species.

All fieldwork was carried out under appropriate licences, including a Research Permit (10006893) and Scientific

Procedures Fieldwork Licence (SPFL 410) issued by DELWP under the Wildlife Act 1975, and an Animal

Research permit issued by the Wildlife and Small Institutions Animal Ethics Committee (22.13).

Survey effort is described below and mapped in Figure 5 and the weather conditions during each field surveys

is outlined in Appendix 4.1.

4.3.1 Flora Surve yMe thod s

Flora assessments were undertaken within the project area during early winter and spring 2016, in autumn

2018 and January 2019. Over the study, there were more than 400-person hours in total spent surveying

native vegetation, ecological communities and listed flora species.
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4.3.1.1 Ge ne ra lFlora a nd Ve g e ta tionAsse ssm e nts

During field assessments, the survey area was assessed by foot and/or vehicle, with all observed vascular flora

species recorded, any significant records mapped, and the overall condition of vegetation and habitats noted.

EVCs were determined with reference to DELWP pre-1750 and extant EVC mapping and their published

descriptions (DELWP 2020c). Where remnant vegetation was identified, a habitat hectare assessment was

undertaken following the methodology described in the Vegetation Quality Assessment Manual (DSE 2004).

Native vegetation was classified in accordance with the definitions provided below, sourced from the

Guidelines (DELWP 2017).

4.3.1.2 Ta rg e te d Flora Surve ys

Targeted flora surveys were undertaken by two qualified Botanists over a two five-day survey event between

24 and 28 October 2016, and 7 and 11 November 2016. Additional vegetation surveys, which also involved

searching for, and documenting any significant flora species was undertaken during a five-day period between

10 and 14 October 2018, while assessors also surveyed for significant flora species at Bairnsdale rail siding and

the proposed road upgrade at Racecourse Road roundabout on 11 January 2019. Surveys focussed on flora

species identified as having the potential to occur within the project area and being detectable in spring (Table

2 and Appendix 2.2). The targeted surveys involved traversing all areas of remnant vegetation recorded within

the survey area at five metre intervals. Hand-held GPS units were used to record the location of any listed

species encountered.

Targeted surveys for three nationally significant flora species (i.e. Swamp Everlasting Xerochrysum palustre,

Dwarf Kerrawang Commersonia prostrata and Gaping Leek-orchid Prasophyllum correctum) were undertaken

across the Project Area in all potentially suitable habitat. This included the small modified areas of Plains

Aquatic Herbland, Grassy Wetland and Sedge Wetland for Swamp Everlasting and Dwarf Kerrawang, and in

woodland / forest habitat (e.g. Plains Grassy Woodland) that supported a comparatively higher quality

understorey (e.g. Bairnsdale – Dargo Road, Figure 6p and 6s) for Gaping Leek-orchid. Qualified botanists

undertook targeted surveys (at five metre intervals) in areas of potentially suitable habitat at a time when

detection was the highest (i.e. during the species’ flowering period) (Table 2).

Surveys for four State significant species (Tall Wasp Orchid Chiloglottis trilabra, Cobra Greenhood Pterostylis

grandiflora, Red-tip Greenhood Pterostylis sp. aff. parviflora and Rough-grain Love-grass Eragrostis

trachycarpa) (Table 2) were undertaken during the general vegetation surveys which were undertaken at a

time (i.e. March and June when all four of these species were detectable). The precautionary principle has

been applied when assigning the likelihood of occurrence ratings for each of these species (Section 4.6).

Ta b le 2.Targeted significant flora species.

Spe c ie s Flowe ring pe riod (inc lusive )1

Nationally Significant

Swamp Everlasting Xerochrysum palustre November - March

Dwarf Kerrawang Commersonia prostrata October - November

Gaping Leek-orchid Prasophyllum correctum
October - November (high degree of flowering and
emergence variability)

State Significant

Heath Platysace Platysace ericoides August - December

Slender Wire-lily Laxmannia gracilis July - October

Blue Mat-rush Lomandra glauca s.s. September - November
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Spe c ie s Flowe ring pe riod (inc lusive )1

Yellow Burr-daisy Calotis lappulacea September - January

Dissected New Holland Daisy Vittadinia dissecta var. dissecta November - February

Delicate New Holland Daisy Vittadinia tenuissima Spring

Silky Kidney-weed Dichondra sp. 1 Spring and summer

Southern Bristle-sedge Chorizandra australis Spring - summer

Broad Shield-fern Polystichum formosum N/A - detectable all year

Long-flower Beard-heath Leucopogon juniperinus July - October

Tangled Pseudanthus Pseudanthus orbicularis September - November

Variable Bossiaea Bossiaea heterophylla April - June (detectable outside flowering period)

Small-leaf Bush-pea Pultenaea foliosa October - November

Slender Tick-trefoil Desmodium varians Spring - autumn

Open Marshwort Nymphoides geminata October - May

Austral Moonwort Botrychium australe N/A - detectable all year

Stalked Adder's-tongue Ophioglossum reticulatum N/A - detectable all year

Tall Wasp Orchid Chiloglottis trilabra December - March

Purple Diuris Diuris punctata October - November

Cobra Greenhood Pterostylis grandiflora May - August

Red-tip Greenhood Pterostylis sp. aff. Parviflora March - June

Shy Sun-orchid Thelymitra planicola October - November

Macromitrium Macromitrium hemitrichodes N/A - detectable all year (bryophyte)

Woolly Waterlily Philydrum lanuginosum
December - March (detectable outside flowering
period)

Short-awned Wheat-grass Anthosachne kingiana subsp.
multiflora

September - December

Veined Spear-grass Austrostipa rudis subsp. australis November - January

Bushy Hedgehog-grass Echinopogon caespitosus var. caespitosus October - December

Upright Panic Entolasia stricta September – March

Rough-grain Love-grass Eragrostis trachycarpa January – April

Avon Tussock-grass Poa orthoclada October – March

Wrinkle-nut Lignum Muehlenbeckia rhyticarya September – January

Water Pimpernel Samolus valerandii November – March

Prostrate Cone-bush Isopogon prostratus October – December

Rough Maidenhair Adiantum hispidulum N/A - detectable all year

Yellow-wood Acronychia oblongifolia N/A - detectable all year

Shiny Leionema Leionema lamprophyllum subsp. lamprophyllum August – November

Sandfly Zieria Zieria smithii subsp. smithii Spring and autumn

Stalked Brooklime Gratiola pedunculata Spring and summer

Native Verbena Verbena officinalis var. gaudichaudii October – January

Slender Violet-bush Hybanthus monopetalus September – January

N ote :1) Sourced from the VicFlora Database (Royal Botanic Gardens Victoria 2017)
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4.3.2 Te rre stria lFa una Surve yM e thod s

A total of 22 days (44-person days and more than 400-person hours) of terrestrial fauna surveys were

undertaken as part of the investigations:

- Between 24 and 28 October 2016 (five days)

- Between 19 and 21 March 2018 (three days)

- Between 10 and 14 October 2018 (five days)

- Between 27 and 30 November 2018 (four days / nights)

- 11 January 2019

- Between 26 and 29 August 2019 (4 days)

4.3.2.1 Ge ne ra lTe rre stria lFa una a nd Ha b ita tAsse ssm e nts

In addition to collecting baseline information, the surveys targeted fauna species of conservation significance

previously recorded, or that have a potential to occur within the project locality (e.g. Growling Grass Frog

Litoria raniformis and Giant Burrowing Frog).

Surveys for terrestrial fauna that were undertaken comprised fauna habitat assessments, diurnal bird and

herpetofauna surveys, spotlighting, stag-watching, call play-back surveys, Anabat surveys and remote camera

surveys (Table 3). In addition, opportunistic sightings of fauna and indirect evidence of fauna activity, such as

scats, diggings, scratch marks, etc., were investigated and recorded.

Most of surveys focussed on 13 primary survey sites, representative of five fauna stratifications (Table 4; Figure

5). Remote cameras were sited to provide a good coverage across the project area and representation of the

fauna stratifications present (Table 5; Figure 5).

Nocturnal frog call census surveys and targeted surveys for Growling Grass Frog and Green and Golden Bell

Frog Litoria aurea were undertaken at the three locations identified by the Aquatic Ecology Assessment (see

below) as supporting good quality habitat (i.e. Sites 23, 24 and 25) (Figure 5). Additional nights of nocturnal

survey were undertaken from between 26 and 29 August 2019.

Giant Burrowing Frog surveys were undertaken in late November 2018 after a rain event. The Survey

Standards for the species (DEWHA 2010b; DELWP 2011), lists searching for adult frogs after storms and heavy

rain events as a suitable method to detect the species, as well as searching during its breeding season. Giant

Burrowing Frog is a cryptic species that calls unpredictably, and previous observation indicate that the species

(not surprising for frog species) often calls after rainfall (Bilney 2015; DELWP 2011). Seven days of consecutive

rainfall were recorded directly prior to surveys (27-29 November 2018), with three of those days receiving

>5mm (Bureau of Meteorology, Mitchell River @ Glenaladale Station #85270).

Ta b le 3.Terrestrial fauna survey techniques and survey effort within the project area.

Surve yte c hnique
Liste d spe c ie s org roups ta rg e te d , orwith
pote ntia ltob e d e te c te d using the te c hnique

# Site s Tota lsurve ye ffort

Habitat assessments and
incidental observations of
fauna

All conservation significant species potentially
present in the project area.

Entire project area, with
detailed assessments
completed at each primary
survey site (13 sites
surveyed).

90-person days
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Surve yte c hnique
Liste d spe c ie s org roups ta rg e te d , orwith
pote ntia ltob e d e te c te d using the te c hnique

# Site s Tota lsurve ye ffort

Diurnal bird surveys

Potential: Conservation significant bird
species listed in Table A2.2, Appendix 3,
including Swift Parrot, Regent Honeyeater,
Australian Painted Snipe and Australasian
Bittern.

Each primary survey site,
excluding those
representative of pasture
and within the plantation
(Site A1-A4) (9 sites
surveyed).

3 x 30-minute surveys completed
at each assessed primary survey
site, and general observation
throughout the entire survey
period (i.e. over multiple years).
Also, outside of the primary survey
sites, hundreds of hours of
incidental observation hours were
undertaken over all seasons across
multiple years.

Herpetofauna surveys

Potential: Conservation significant reptile and
frog species listed in Table A2.2, Appendix 3,
including Growling Grass Frog, Green and
Golden Bell Frog and Giant Burrowing Frog.

Each primary survey site,
excluding those
representative of pasture
and within the plantation
(Site A1-A4) (9 sites
surveyed).

A total of 11, 30-minute surveys
were completed at each assessed
primary survey site. Active
searching throughout survey
period.

Spotlighting

Potential: Significant mammal, bird, reptile
and amphibian species listed in Table A2.2,
Appendix 3, including Masked Owl, Powerful
Owl and Giant Burrowing Frog, Growling
Grass Frog, Green and Golden Bell Frog.

Surveys undertaken at
multiple survey sites across
the survey area.

Nineteen nights of spotlighting
(including the night following
camera collection) across the
project area, with each survey site
surveyed for at least 30 minutes to
an hour (two observers).

Nocturnal call playback
Targeted: Australasian Bittern, Masked Owl,
Powerful Owl, Sooty Owl, Growling Grass Frog
and Green and Golden Bell Frog.

Surveys undertaken at
multiple survey sites across
the survey area.

One call playback event completed
at each survey site over the
multiple survey periods. Call
playback was also undertaken for
significant fauna species such as
Masked Owl, Powerful Owl, and
Growling Grass Frog.

AnaBat recording
(insectivorous bats)

Potential: Conservation significant microbat
species.

Each primary survey site,
excluding those
representative of pasture
and within the plantation
(Site A1-A4) (9 sites
surveyed).

One Anabat unit deployed at each
surveyed primary survey site for
four nights (36 detector nights).

Remote camera surveys

Potential: Conservation significant mammal
species listed in Table A2.2, Appendix 3,
including New Holland Mouse and Long-
nosed Potoroo.

Each primary survey site,
excluding those
representative of pasture
and within the plantation
(Site A1-A4), and an
additional 16 sites across the
project area (25 sites
surveyed).

25 remote cameras deployed for
at least 15 nights.

Nocturnal frog call census
surveys and targeted
Growling Grass Frog,
Green and Golden Bell
Frog surveys and Giant
Burrowing Frog

Targeted: Growling Grass Frog, Green and
Golden Bell Frog and Giant Burrowing Frog.

All potentially suitable
habitats within the project
area.

Multiple nocturnal surveys at each
site, including active searching,
call-playback and spotlighting.
This was followed up with targeted
surveys for Giant Burrowing Frog
between 27 and 30 November
2018.
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Ta b le 4.Primary survey sites - terrestrial fauna survey.

Site Coord ina te s1 Fa una stra tific a tion(a nd re pre se nte d EVCs)

LF1 E526133, N5816028 Lowland Forest (Lowland Herb-rich Forest - EVC 877,
Lowland Forest - EVC 16)LF2 E533456, N5815426

DF1 E531677, N5817155

Dry Forest (Valley Grassy Forest - EVC 47)DF2 E530138, N5817459

DF3 E532472, N5815905

PW1 E529016, N5817928
Plains Woodland (Plains Grassy Forest - EVC 151,
Plains Grassy Woodland - EVC 55)

PW2 E527666, N5816547

PW3 E530807, N5817938

W1 E529824, N5816559
Wetland (Aquatic Herbland - EVC 653, Plains Grassy
Wetland - EVC 125)

A1 E533071, N 5815525 Modified land (disturbed pasture)

A2 E528370, N5816789 Modified land (cleared Eucalypt plantation)

A3 E527378, N5816966 Modified land (Eucalypt plantation)

A4 E526577, N5815974 Modified land (pine plantation)

N ote s: 1) GDA94, MGA55

Ta b le 5.Remote camera survey sites - terrestrial fauna survey.

Site Coord ina te s1 Fa una stra tific a tion Site Coord ina te s Fa una stra tific a tion

C01 E526012, N5816541 Lowland Forest C14 E530462, N5817345 Dry Forest

C02 E526110, N5816032 Lowland Forest C15 E530043, N5829881 Plains Woodland

C03 E525814, N5815444 Lowland Forest C16 E529857, N5816543 Wetland

C04 E526731, N5815845 Lowland Forest C17 E532987, N5817720 Dry Forest

C05 E527339, N5816826 Plains Woodland C18 E531691, N5817129 Dry Forest

C06 E527667, N5816547 Plains Woodland C19 E532004, N5817422 Plains Woodland

C07 E528717, N5816671 Disturbed Pasture C20 E532175, N5817294 Dry Forest

C08 E529088, N5817086 Plains Woodland C21 E533021, N5829880 Plains Woodland

C09 E528907, N5817868 Plains Woodland C22 E532483, N5815888 Dry Forest

C10 E529526, N5817899 Plains Woodland C23 E533000, N5815987 Dry Forest

C11 E529845, N5817951 Plains Woodland C24 E533504, N5829821 Plains Woodland

C12 E530742, N5818000 Plains Woodland C25 E533463, N5815395 Lowland Forest

C13 E530139, N5817459 Dry Forest

N ote s: 1) GDA94, MGA55

The final Scoping Requirements issued by DELWP specifically note the requirement to assess the loss or

degradation of habitat for eight conservation significant terrestrial fauna species. The survey effort completed

for each of the terrestrial fauna species identified in the Scoping Requirements is provided below (Table 6).
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Ta b le 6.Survey effort completed for terrestrial fauna species identified in the Final Scoping Requirements.

Spe c ie s Surve ye ffort

Regent Honeyeater

Diurnal bird surveys and habitat assessments (Table 3). The Survey Guidelines for
Australia’s Threatened Birds (DEWHA 2010a) provide the following survey effort guide
for this species within areas of less than 50 ha:

 Area searches – at least 50 hours over 15 days

 Targeted searches - 20 hours over 5 days

The completed survey effort is aligned with the survey guidelines and given that this
species may (at best) be a rare / vagrant visitor to the study area (low likelihood of
occurrence) the survey effort is considered suitable (Table A2.2 Appendix 3.2).

Australian Painted Snipe

Diurnal bird surveys and habitat assessments (Table 3). The Survey Guidelines for
Australia’s Threatened Birds (DEWHA 2010a) provide the following survey effort guide
for this species within areas of less than 50 ha:

 Targeted stationary observations – 20 hours over 10 days

 Land-based area searches or line transects – 20 hours over 6 days

The completed survey effort is aligned with the survey guidelines and given that this
species may (at best) be a vagrant visitor to the study area (low likelihood of
occurrence) the survey effort is considered suitable (Table A2.2 Appendix 3.2).

Australasian Bittern

Diurnal bird surveys, nocturnal call-playback and habitat assessments (Table 3). The
Survey Guidelines for Australia’s Threatened Birds (DEWHA 2010a) do not include
recommendations relating to this species. However, the completed survey effort
accords with the BirdLife Australasian Bittern Survey Guide (BirdLife 2017).

New Holland Mouse
Remote camera survey, habitat assessments and active searching (Table 3). The
Survey Guidelines for Australia’s Threatened Mammals (SEWPaC 2011) do not include
recommendations relating to this species.

Long-nosed Potoroo

Remote camera survey, spotlighting, habitat assessments and active searching (Table
3). The completed survey effort aligns with the survey effort guide provided for this
species within the Survey Guidelines for Australia’s Threatened Mammals (SEWPaC
2011).

Growling Grass Frog

Herpetofauna surveys, spotlighting, habitat assessments and targeted surveys of high-
quality habitat (Table 3). The completed survey effort aligns with the survey effort
guide provided for this species outlined in the Survey Guidelines for Australia’s
Threatened Frogs (DEWHA 2010b).

Green and Golden Bell Frog

Herpetofauna surveys, spotlighting, habitat assessments and targeted surveys of high-
quality habitat (Table 3). The completed survey effort broadly aligns with the survey
effort guide provided for this species in the Survey Guidelines for Australia’s
Threatened Frogs (DEWHA 2010b).

Giant Burrowing Frog

Herpetofauna surveys, spotlighting and habitat assessments (Table 3). Targeted
auditory and spotlight surveys, together with extensive active searching for this
species were undertaken between 27 and 30 November 2018 at multiple sites that
supported potentially suitable habitat for the species (albeit very low quality and
marginal habitat for the species). Surveys were undertaken in accordance with Survey
Guidelines for Australia’s Threatened Frogs (DEWHA 2010b) and the ‘Approved Survey
Standards: Giant Burrowing Frog Heleioporus australiacus’ (DELWP 2011).

4.3.2.2 Ta rg e te d Gia ntBurrowing Frog surve ys

Despite the project area supporting low quality habitat for Giant Burrowing Frog, it was recommended by

DELWP to undertake targeted surveys for the species. Targeted Surveys were conducted between 27 and 30

November 2018 over three consecutive nights, to determine the presence or absence of the Giant Burrowing

Frog within the study area (Figure 5). Surveys were undertaken in accordance with the Survey Guidelines for
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Australia’s Threatened Frogs (DEWHA 2010b) and the ‘Approved Survey Standards: Giant Burrowing Frog

Heleioporus australiacus’ (DELWP 2011).

Reference sites where Giant Burrowing Frog had previously been recorded were also surveyed over two

consecutive nights at the Mitchell River National Park, north of the study area (Figures 5 and 9). Giant

Burrowing Frog survey locations within the study area were selected based on the presence of potentially

suitable habitat (low quality habitat) such as small still waterbodies (e.g. dams, inundated depressions) or

natural waterbodies with aquatic vegetation.

A variety of approved survey methods were undertaken in an effort to detect adult Giant Burrowing Frog,

including:

 Searching for adult frogs while driving slowly along roads and tracks after rain during warm weather;

 Advertisement call surveys; listening for calling males during the breeding season (although it is

acknowledged that this is not typically a reliable survey technique given the cryptic nature of the

species),

 Dip netting for tadpoles; and;

 Visual encounter surveys (active searching and spotlighting).

4.3.3 Aqua tic Fa una Surve yMe thod s

4.3.3.1 Ge ne ra lAqua tic Fa una Asse ssm e nts

An aquatic fauna assessment was completed by a qualified Aquatic Ecologist over three days between 6 and

8 June 2016. The tributary streams and gullies in the project area were initially identified at a desktop level.

Where access was permitted, the creeklines and gullies were walked by an Aquatic Ecologist to undertake the

assessment and identify whether there was suitable aquatic habitat to establish a survey site.

At the time of the survey (6 and 8 June 2016), most of the tributaries and gullies were dry or with no or

negligible baseline flow (i.e. any observed flow was more likely temporary and related to recent rains).

Where possible, survey sites were established approximately every 500 metres along each of the tributary

streams in the survey area, with 33 sites sampled over the survey period (Table 7; Figure 5).

Ta b le 7.Aquatic Ecology Assessment sites.

Site Coord ina te s1 De sc ription Site Coord ina te s De sc ription

1 E530134, N5817440 Perry Gully 18 E533556, N5816900 Lucas Creek

2 E529920, N5817355 Perry Gully 19 E533807, N5817360 Lucas Creek

3 E529909, N5817315 Perry Gully 20 E529721, N5818303 Tributary of Moilun Creek

4 E529557, N5817342 Perry Gully 21 E529456, N5818123 Tributary of Moilun Creek

5 E529165, N5817147 Dam on Perry Gully 22 E529278, N5818013 Dam on tributary of Moilun Creek

6 E530367, N5816609 Simpson Gully 23 E526855, N5815884 Dam on tributary of Honeysuckle Creek

7 E530723, N5816584 Dam on Simpson Gully 24 E527129, N5815989 Tributary of Honeysuckle Creek

8 E531171, N5816819 Simpson Gully 25 E527511, N5816013 Dam on tributary of Honeysuckle Creek

9 E531722, N5817860 Unnamed gully 26 E527283, N5816971 Dam on tributary of Long Marsh Gully
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Site Coord ina te s1 De sc ription Site Coord ina te s De sc ription

10 E531717, N5818430
Perry Gully discharge to
Mitchell River

27 E527993, N5817289 Tributary of Moilun Creek

11 E531553, N5818202 Perry Gully 28 E525628, N5814108 Tributary of Honeysuckle Creek

12 E531255, N5818141 Perry Gully 29 E525515, N5814696 Tributary of Honeysuckle Creek

13 E532162, N5817311 Simpson Gully 30 E525839, N5815445 Dam on tributary of Honeysuckle Creek

14 E532421, N5815854 Lucas Creek 31 E526122, N5815963 Dam on tributary of Honeysuckle Creek

15 E533061, N5815918 Lucas Creek 32 E526041, N5816560 Dam on tributary of Honeysuckle Creek

16 E533600, N5815686 Lucas Creek tributary 33 E526233, N5816533 Dam on tributary of Honeysuckle Creek

17 E533558, N5829850 Lucas Creek

N ote s: 1) GDA94, MGA55

At sites where aquatic habitat was identified and/or where there was the potential for the site to support

aquatic biota, an assessment of the aquatic habitat and waterway condition was undertaken. The habitat

assessment was undertaken using the assessment and data collection protocols outlined in the Victorian

Australian River Assessment System (AUSRIVAS) (eWater 2016).

At each selected survey site, where aquatic habitat was present, the following habitat and stream condition

parameters were assessed and recorded:

 GPS coordinates and a site reference photograph;

 Waterbody width (minimum, maximum and mean over selected reach) and estimated depth;

 Flow type (pool, riffle, run, none, etc.);

 Type and percentage cover of aquatic vegetation (fringing, emergent, floating, submerged, etc.);

 Percentage cover of in stream coarse and fine debris (e.g. logs, branches, leaves, twigs);

 Percentage cover of undercut or overhanging bank;

 Riparian vegetation condition (e.g. pasture, woodland, grassland, weeds);

 Percentage of in stream shading at noon;

 Substrate composition (e.g. clay, silt, pebble, gravel, rock, bedrock, etc.);

 Connectivity (spatial and temporal, including flow regime);

 Potential barriers to fish passage; and,

 Signs of disturbance (e.g. bare bank, litter, livestock access, erosion, evidence of nutrients).

Where there was sufficient water and/or aquatic habitat, in situ water quality was measured using a calibrated

TPS 90FLT multi-parameter water quality meter for the following parameters:

 Dissolved oxygen (% and PPM);

 Electrical conductivity (µS/cm);

 pH;

 Temperature; and,

 Turbidity (NTU).

As part of this assessment, the quality of any observed aquatic habitat was assessed in accordance with the

following rankings:

 No aquatic habitat/ water absent;
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 Minimal aquatic habitat: Likely highly ephemeral and dry during lower rainfall periods and unlikely to

support aquatic fauna;

 Moderate quality aquatic habitat: Permanent water/refuge present but limited connectivity to other

aquatic habitat or mostly ephemeral but potential for some permanent water/refuge areas (i.e. pools)

and potential to support aquatic fauna; and,

 Good quality aquatic habitat: Permanent water/refuge present, connectivity to other good aquatic

habitat and either likely to or does support aquatic fauna.

Results of the Aquatic Ecology Assessment are presented in Appendices 4.3 and 4.4.

4.3.3.2 Aqua tic Ec olog ySurve ys

General aquatic ecology surveys (which was additional to the aquatic habitat assessments), together with

targeted Australian Grayling surveys along the Mitchell River, and Dwarf Galaxias surveys within and adjacent

to the project area were undertaken between 27 and 29 November 2018 (Figure 5). The prescribed survey

methods for Australian Grayling are detailed in the 'Survey Guidelines for Australia’s Threatened Fish'

(Australian Government 2011), and a range of these techniques were used during the current survey (Table

8), including:

 Mitchell River: Boat electrofishing (12 x 90 second survey effort) was completed at the three river

sites using a Smith Root 7.5 GPP boat mounted electrofisher (settings 1000 V, 40% duty cycle, 60 pps).

Five bait traps were also set overnight within and around suitable edge habitat.

 Dam/pools within the project area: the methods used to survey the dams and pools was dependent

on the site constraints, including size, coverage of aquatic vegetation and presence of snags. Survey

techniques undertake include:

o Two fine mesh (2-4 millimetres) fyke nets with 6m wings were set overnight;

o Five bait traps were set overnight with glow sticks, and;

o A fine meshed (2-4 millimetres) seine net was used to sample the dam/pool.

 Except where seine netting was undertaken 10 minutes of dip netting was completed in suitable

habitat at each site.

Ta b le 8.Fish survey methods used at each site.

Site Boa te le c trofishing 5b a ittra ps 2fyke ne ts Se ine ne tting Dipne tting

Mitchell River site 1 X - - - X

Mitchell River site 2 X - - - X

Mitchell River site 3 X - - - X

Dam 1 - - - X -

Dam 2 - X X - X

Dam 3 - X X - X

Dam 4 - X X - X

Dam 5 - - - X -

Dam 6 - - - X -

Dam 7 - - - X -

Dam 8 - - - X -
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Site Boa te le c trofishing 5b a ittra ps 2fyke ne ts Se ine ne tting Dipne tting

Dam 9 - X X - X

Dam 10 - X X - X

In-situ water quality data was collected at each site using a YSI pro-plus water quality meter. Water quality

parameters measured included dissolved oxygen (mg/l and % saturation), conductivity (µs/cm) and specific

conductivity (µs/cm), temperature (oC) and pH.

Three sites were surveyed on the Mitchell River outside of the proposed project area. Ten dams located along

gullies / ephemeral drainage lines were surveyed (Figure 5):

Targeted Australian Grayling surveys

Mitchell River – Site 1

Site 1 (Figure 5f) on the Mitchell River is located at the confluence of the Moilun Creek and the Mitchell River.

The River is 25-30 metres wide at the site and the channel width was ~50 metres wide with steep banks on

the right bank and a floodplain on the left bank. The substrate included bedrock bars and was dominated by

cobble and gravel beds. Stream habitat was dominated by riffle habitat with shallow water (~one metre) and

some pools up to 2.3 metres deep. Riparian vegetation was dominated by willows (Salix sp.) with more

extensive riparian connectivity on the right bank, with patches of Common Reed Phragmites australis and River

Club Rush Schenoplectus validus also present. Stock have unrestricted access to the left bank.

Mitchell River – Site 2

Site 2 (Figure 5f) on the Mitchell River is located at the confluence of the Perry Gully and the Mitchell River.

The river is 30-35 metres wide at the site and the channel width was ~50 metres wide, with steep banks on

the right bank and a floodplain on the left bank. The substrate was dominated by cobble and gravel beds.

Stream habitat was dominated by pool habitat up to four metres deep and a small riffle and run. Some areas

of log deflectors have been installed to protect the banks. Riparian vegetation was dominated by willows (Salix

sp.) with more extensive riparian connectivity on the right bank, with patches of Common Reed and River Club

Rush, Bull Rush Typha sp., Marsh Club-sedge Bolboschoenus medians, and Tall Spike Rush Eleocharis

sphacelata also present. Stock have unrestricted access to the left bank.

Mitchell River – Site 3

Site 3 on the Mitchell River is located at the confluence of the Simpson Gully and the Mitchell River. The River

is 45-50 metres wide at the site and the channel width was ~60 metres wide, with steep banks on the right

bank and a floodplain on the left bank. The substrate was dominated by cobble and gravel beds with an

extensive bedrock extrusion in the lower section of the survey reach. There was a large vertical cliff on the

right bank at the downstream end of the survey reach. Stream habitat was dominated by pool habitat up to

nine metres deep with a large bedrock bar situated adjacent to the large cliff. Riparian vegetation was

dominated by willows (Salix sp.) with more extensive riparian connectivity on the right bank, with patches of

Common Reed, and Bull Rush also present. Stock have unrestricted access to the left bank.

General Aquatic Surveys

Dam 1

Dam 1 is an onstream gully dam approximately 100 metres long x 25 metres wide situated in the headwaters

of Simpson Gully. The dam is located within a paddock with unrestricted stock access to the dam. There is no
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riparian tree cover and limited submerged and emergent macrophytes present including Tall Spike Rush,

Persicaria sp., Juncus sp. and Blunt Pondweed Potamogeton ochreatus.

Dam 2

Dam 2 is a small waterbody located at the head of a Perry Gully and is approximately 35 metres x 30 metres

in size. The substrate is comprised of unconsolidated sediments and water depth was less than 1.5 metres.

Stock have unrestricted access to the dam. While there is no overstory vegetation present, there is a moderate

cover of Tall Spike Rush.

Dam 3

Dam 3 is located in an unnamed tributary of Moilun Creek. The dam is approximately 30 metres x 35 metres.

There is no overstory vegetation, although there is a diverse cover of submerged, emergent and fringing

macrophytes, including Tall Spike Rush, Pale Rush Juncus pallidus, Persicaria sp., Juncus sp., Blunt Pondweed,

Lemna sp., Azolla sp., Swamp Lily Ottelia ovalifolia, Jersey Cudweed Pseudognaphalium luteoalbum, and Chara

sp. Stock have unrestricted access to the dam.

Dam 4

Dam 4 is located in an unnamed tributary of Moilun Creek. The dam is approximately 20 metres x 25 metres.

There is no overstorey vegetation, although there is a diverse cover of submerged, emergent and fringing

macrophytes including Tall Spike Rush, Pale Rush, Persicaria sp., Juncus sp., Blunt Pondweed, Lemna sp., Azolla

sp. and Jersey Cudweed. Stock have unrestricted access to the dam.

Dam 5

Dam 5 is located in an unnamed tributary of Moilun Creek and is approximately 80 metres long and 30 metres

wide. The dam was half full and there was a large algal bloom present at the time of the survey. There was no

overstorey vegetation and macrophyte cover was limited.

Dam 6

Dam 6 is a small dam located at the top of an unnamed tributary of Honeysuckle Creek within a Blue Gum

plantation. The dam is approximately 15 metres x 15 metres in size. Habitat was limited to some emergent

macrophytes.

Dam 7

Dam 7 was situated downstream of Dam 6 on an unnamed tributary of Honeysuckle Creek, within a Blue Gum

plantation. The dam was approximately 10 metres x 10 metres in size. Habitat was limited to fringing

macrophytes.

Dam 8

Dam 8 included two small ponds/dams on an unnamed tributary of Honeysuckle Creek, within a Blue Gum

plantation. Dam 8 was situated downstream of Dam 7. Habitat was limited to fringing macrophytes.
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Dam 9

Dam 9 is located downstream of Dam 8 on an unnamed tributary of Honeysuckle Creek within a Blue Gum

plantation. Dam 9 is approximately 60 metres long and 15 metres wide. The dam has been formed after the

construction of the track crossing and flooding of a length of the gully. The flooding and formation of the dam

has resulted in the flooding of immature trees and riparian vegetation that have provided snags and habitat in

the dam. There was limited macrophyte vegetation present in Dam 9 with Pale Rush Juncus pallidus and

Common Rush Juncus usitatus present around the margins. Watermilfoil Myriophyllum sp. was also present

around the perimeter of the dam although there was no submerged macrophytes present in the dam.

Dam 10

Dam 10 was located within a plantation of Blue Gums on an unnamed tributary of Marsh Gully and is

approximately 30 metres long and 30 metres wide. Blue Gums provide some riparian shading and there are

some macrophytes present (Tall Spike Rush, Juncus sp. and Azolla sp.).

4.4 Re m ova l, De struc tion or Lopping of N a tive Ve g e ta tion (the
Guid e line s)

Under the Planning and Environment Act 1987, Clause 52.17 of the Planning Schemes requires a planning

permit from the relevant local Council to remove, destroy or lop native vegetation. The assessment process

for the clearing of vegetation follows the ‘Guidelines for the removal, destruction or lopping of native

vegetation’ (Guidelines) (DELWP 2017). The ‘Assessor’s handbook – applications to remove, destroy or lop

native vegetation’ (Assessor’s handbook) (DELWP 2018c) provides clarification regarding the application of the

Guidelines.

4.4.1 Asse ssm e ntPa thwa y

Guidelines manage the impacts on biodiversity from native vegetation removal (DELWP 2017). The assessment

pathway for an application to remove native vegetation reflects its potential impact on biodiversity and is

determined from the location and extent of the native vegetation to be removed. The location category (1, 2

or 3) has been determined for all areas in Victoria and is available on DELWP’s Native Vegetation Information

Management (NVIM) Tool (DELWP 2020b). Determination of Assessment Pathway is summarised in Table 9.

Ta b le 9.Assessment pathways for applications to remove native vegetation (DELWP 2017).

Extent
Location

1 2 3

Native

Vegetation

< 0.5 hectares, and not including any large trees Basic Intermediate Detailed

Less than 0.5 hectares, and including one or more large trees Intermediate Intermediate Detailed

0.5 hectares or more Detailed Detailed Detailed

Notes: For the purpose of determining the assessment pathway of an application to remove native vegetation the extent includes any
other native vegetation that was permitted to be removed on the same contiguous parcel of land with the same ownership as the
native vegetation to be removed, where the removal occurred in the five-year period before an application to remove native vegetation
is lodged.
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4.4.2 Ve g e ta tionAsse ssm e nt

Native vegetation (as defined in Table 10) is assessed using two key parameters: extent (in hectares) and

condition. For the purposes of this assessment, both extent and condition were determined as part of the

habitat hectare assessment.

In addition, all mapped wetlands (based on the DELWP ‘Current Wetlands’ layer) must be included as native

vegetation, with the modelled condition score assigned to them (DELWP 2017).

Ta b le 10.Determination of remnant native vegetation (DELWP 2017).

Category Definition Extent Condition

Remnant patch of
native vegetation

An area of vegetation where at least 25 per
cent of the total perennial understorey plant
cover is native.

OR

An area with three or more native canopy
trees where the drip line of each tree touches
the drip line of at least one other tree,
forming a continuous canopy.

Measured in hectares.

Based on hectare area of the
remnant patch.

Vegetation Quality
Assessment Manual
(DSE 2004a).

Scattered tree
A native canopy tree that does not form part
of a remnant patch.

Measured in hectares.

A small tree is assigned an
extent of 0.031 hectares (10
metre radius).

A large tree is assigned an
extent of 0.071 hectares
(15m radius).

Scattered trees are
assigned a default
condition score of 0.2.

Notes: Native vegetation is defined in the Victoria Planning Provisions as ‘plants that are indigenous to Victoria,
including trees, shrubs, herbs and grasses’.

4.4.2.1 Curre ntW e tla nd s(DELW P)

Wetlands can be difficult to map and assess accurately as they respond quite quickly to changes in

environmental condition, especially rainfall. After a period of no or low rainfall they can disappear or appear

very degraded. However, they do recover rapidly after periods of increased rainfall. As a result, under the

Guidelines (DELWP 2017) all mapped wetlands (based on ‘Current Wetlands’ layer in the DELWP NVIM Tool)

that are to be impacted must be included as native vegetation, with the modelled condition score assigned to

them (DELWP 2017).

Note that mapped wetlands do not apply if they are covered by a hardened, man-made surface, for example,

a roadway. If covered by any vegetation including crops, bare soil, a mapped wetland must be treated as a

remnant patch.

4.4.2.2 Tre e Asse ssm e nt

The Guidelines recognises that Large Trees are important environmental assets, and these can be found in

habitat zones, or as relicts of vegetation that formerly occupied the site (scattered trees). Small trees (i.e. not

Large trees) are also considered to be environmental assets.
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4.4.3 O ffse ts

Offsets are required to compensate for the permitted removal of native vegetation. Further details regarding

offset obligations associated with this assessment are provided in Section 11.1.

4.5 Ground W a te rDe pe nd e ntEc osyste m Asse ssm e nt

4.5.1.1 Ma pping ofGDEs

Detailed methods regarding the GDEs assessment is provided below (Appendix 8).

GDEs are defined as:

'Ecosystems which require access to groundwater on a permanent or intermittent basis to meet all

or some of their water requirements so as to maintain their communities of plants and animals,

ecological processes and ecosystem services' (Richardson et al. 2011).

Ecosystem dependency on groundwater can vary spatially and temporally. GDE are currently classified into

three types:

1) Ecosystems dependent on the surface expression of groundwater (surface expression GDEs) - rivers,

wetlands, springs

2) Ecosystems dependent on the subsurface presence of groundwater (terrestrial GDEs) - terrestrial

vegetation and riparian areas (phreatophytes)

3) Aquifer and cave ecosystems (subterranean GDEs)

This GDE assessment focused on GDE types 1 and 2: more specifically rivers, wetlands and terrestrial

vegetation. Springs and cave/aquifer GDEs were not included in the mapping or assessment (however none

were mapped for the study area in the National GDE Atlas; http://www.bom.gov.au/water/groundwater/gde/)

(Austral Research and Consulting 2020).

The mapping undertaken in this project does not indicate the degree of groundwater dependence, only

locations in the landscape of potential GDEs; this is based solely on depth to water (DTW) and previous

mapping/studies (Austral Research and Consulting 2020).

4.5.1.2 Asse ssm e ntofGDEIm pa c t

As outlined in Austral Research and Consulting (2020) (Appendix 8):

‘The assessment of potential impact to GDEs focused on the expected mounding effects of mine

operation and tailings seepage into the shallow, Quaternary Alluvial aquifer, proximal to the mine site.

Although drawdown impacts are expected in other aquifers as a result of mine operation and existing

groundwater extraction (i.e. Latrobe Valley Group) the impact to GDEs from the deeper confined

aquifers was not assessed for reasons provided in EMM (2020) and the peer review (i.e. it is assumed

that intervening aquitards provide sufficient barriers to protect the shallow alluvial aquifer).
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Potential impact to GDEs was based on the framework included in EMM (2020); largely adopted from

similar studies by CDM Smith (2015) and Froend and Loomes (2004). The potential impact classification

is based on a combination of (i) expected change in DTW due to mounding, and (ii) GDE sensitivity to

changes in groundwater quantity/quality. The premise for the classification being that dryland

ecosystems (Class 5) have the least tolerance for water table rise and permanent wetlands (Class 1)

have the greatest tolerance as they are already inundated. Thresholds for other GDE types are applied

on a sliding scale between these two extremes. This risk classification is applied as a first pass and the

associated thresholds are quite arbitrary, however it was considered sufficient to underpin an initial

risk assessment in the absence of other knowledge or data for local ecosystems.

For the GDE impact assessment a gridded surface of predicted water table mounding under the worst-

case scenario at mine end (15 years) was sourced from EMM. It was noted at the time that while EMM

defined the worst-case scenario as the model simulation that produced the largest area covered by the

1 m mounding contour within the water table aquifer, the base-case scenario actually resulted in a

slightly larger total area of impact at the 0.1 m contour. DTW metrics for assessing potential impact

from mounding were the same as those used for determining likelihood’.

4.6 Like lihood ofO c c urre nc e Asse ssm e nt

Relevant biological databases, literature (listed in Section 4.1) and expert advice were used to identify all

species records of national, State and regional conservation significance within 10 kilometres of the project

area. The proximity, number, dispersion and date of known locality records (assuming over-dispersed and

random patterns of locality records being more likely to occur in the project area) were considered to

determine a species’ likelihood of occurrence within the project area.

Additional factors also taken into consideration include: the known biogeographical distribution of the species;

underlying geology of existing locality records; and, vegetation and habitat associations. The decision

guidelines for determining the likelihood of occurrence of flora and fauna species are presented in Table 11

and Table 12, respectively.

The results of the likelihood of occurrence assessment for listed flora and fauna species are provided in

Appendices 1.2 and 2.2, respectively.

Ta b le 11.Decision guidelines for determining a flora species likelihood of occurrence within the project area.

Like lihood ofoc c urre nc e De c isiong uid e line s

1 – Known occurrence Recorded within the project area recently (i.e. within 10 years).

2 - High
Previous records of the species in the local vicinity, and/or the project area contains areas of high
quality habitat.

3 – Moderate
Limited previous records of the species in the local vicinity, and/or the project area contains
some characteristics of the species’ preferred habitat.

4 – Low
Poor or limited habitat for the species however other evidence (such as a lack of records or
environmental factors) indicates there is a low likelihood of presence.

5 – Unlikely No potential habitat and/or outside the species range.
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Ta b le 12.Decision guidelines for determining a fauna species likelihood of occurrence within the project area.

Like lypre se nc e oruse of
the proje c ta re a

De c isiong uid e line s

1 – Known occurrence Recorded within the project area recently (i.e. within 10 years).

2 - High
Likely resident in the project area based on database records, or expert advice, and/or recent
records (i.e. within 10 years) of the species in the local area, and/or the project area contains the
species’ preferred habitat.

3 - Moderate
The species is likely to visit the project area regularly (i.e. at least seasonally), and/or previous
records of the species in the local area, and/or the project area contains some characteristics of
the species’ preferred habitat.

4 - Low

The species may visit the project area occasionally or opportunistically whilst en route to more
suitable sites, and/or there are only limited or historical records of the species in the local area
(i.e. more than 20 years old); and/or, the project area contains few or no characteristics of the
species’ preferred habitat.

5 - Unlikely
No previous records of the species in the local area, and/or the species may fly over the project
area when moving between areas of more suitable habitat; and/or, out of the species’ range;
and/or no suitable habitat present.

4.7 Im pa c tAsse ssm e ntFra m e work

4.7.1 Sig nific a ntIm pa c tAsse ssm e nt

Significant impact assessments were completed for all listed species and ecological communities recorded or

considered likely to occur within the project area and this is based on a combination of desktop analysis on

previously documented species data and detailed on site assessments. Therefore, there is a high level of

conference of the information that was used to undertake the impact assessment. The assessments were

completed in accordance with the significant impact criteria specified in the Matters of National Environmental

Significance, Significant Impact Guidelines 1.1 (DoE 2013).

Whilst the significant impact assessment criteria have been developed for matters of NES, this assessment

applies the criteria to all ecological communities and species of State or regional significance which have been

recorded or are considered to have a moderate or high likelihood of occurring within the project footprint. To

review the significance of impacts on State and regionally significant species, the criteria for species listed as

vulnerable under the EPBC Act have been applied and all species have been assessed as ‘important

populations’ (despite the majority not meeting this definition) (Section 9).

Under the significant impact guidelines, an important population is defined as:

 Populations identified as such within a recovery plan;

 A key source population either for breeding or dispersal;

 Populations that are necessary for maintaining genetic diversity; and/or,

 Populations that are near the limit of the species range.

The results of the significant impact assessment (post-mitigation) are summarised in Appendix 5. The

assessment findings have been incorporated into the pre-mitigation and post-mitigation risk assessments

(Section 9).
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4.7.2 Risk Asse ssm e nt

 A broader assessment of impacts on key ecological values has been adopted in accordance with the

principles of risk management described in AS/NZS 3100:2009 Risk management – principles and

guidelines, and its companion documents HB 436:2013 Risk management guidelines companion to

AS/NZS 3100:2009 and HB 203:2012 Managing environment-related risk. The adopted framework

involved the following steps:

 Establish context. Set the context for the environmental risk-based assessment through the

identification and definition of environmental values.

 Identify potential impacts and issues. Review potential effects and the identification of possible causes

of changes to environmental values.

 Consequence analysis. Assess the consequences of identified effects assuming the effective

implementation of risk reduction through elimination, mitigation and management. The criteria for

determining the consequence of impacts are outlined below (Table 13). In some instances, the

consequence criteria may produce inconsistent designations (i.e. an impact may be assessed as

widespread but readily reversible). In these instances, the technical specialists used their professional

judgement to determine the overall consequence on the ecological value.

 Frequency analysis. Estimate the frequency or likelihood of a change to environmental values

occurring assuming the effective implementation of risk reduction. The criteria for determining the

likelihood of impacts are outlined below (Table 13).

 Analyse residual risk. Analyse the risk of change to environmental values occurring using qualitative

or quantitative techniques that define risk as follows: Risk = Consequence x Likelihood. The risk

evaluation matrix is provided below.

 Risk reduction. Identify risk reduction controls and measures (avoidance, mitigation and management

measures).

The results of the risk assessment are provided in Section 9.

Ta b le 13.Qualitative criteria for likelihood and consequence.

De sc riptor De sc ription

Likelihood

1 - Almost
Certain

A hazard, event and pathway exists and harm has occurred in similar environments and is expected to
occur more than once over the duration of the project life.

2 - Likely A hazard, event and pathway exists and harm has occurred in similar environments and is likely to occur
at least once over the duration of the project life.

3 - Possible A hazard, event and pathway exists and harm has occurred in similar environments and may occur over
the duration of the project life.

4 - Unlikely A hazard, event and pathway exists and harm has occurred in similar environments but is unlikely to occur
over the duration of the project life.

5 - Rare A hazard, event and pathway is theoretically possible on this project and has occurred to a limited extent
in similar environments but is not anticipated over the duration of the project life.

Consequence
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De sc riptor De sc ription

Negligible

Where an impact on the ecological value will not result in any change to its viability. Negligible impacts
are localised and temporary in nature, with no noticeable consequences. They can be effectively
mitigated through standard environmental management controls and there are no associated offset
requirements. Values affected by Negligible impacts are generally:

 Not listed on any recognised or statutory register.

 Not unique or rare, with numerous representative examples existing in the locality.

Minor

Where an ecological value is of local or regional importance and temporary and project activities will not
adversely affect its viability, provided standard environmental management controls are
implemented. Minor impacts are noticeable but localised to the project footprint and short-term in
nature. They can be effectively mitigated through standard environmental management controls and
associated offset requirements can be easily met. Values affected by Minor impacts are generally
recognised as being important at a local or regional level.

Moderate

Although reasonably resilient to change, the ecological value would be further degraded and its viability
reduced due to the scale of the impact or its susceptibility to further change. Moderate impacts directly
or indirectly affect ecological values within the broader project locality and are short or moderate-term
in nature. Impacts can be ameliorated with specific environmental management controls. Rehabilitation
is possible and associated offset requirements are achievable. Values affected by Moderate impacts are
generally:

 Listed on a recognised or statutory State, national or international register as being of
conservation significance;

 In a moderate to good condition despite being exposed to threatening processes;

 Relatively well represented in the systems/areas in which it occurs but its abundance and
distribution are limited by threatening processes; and/or,

Subject to threatening processes which have reduced its resilience to change.

High

Occurs when proposed activities are likely to exacerbate threatening processes affecting the intrinsic
characteristics and structural elements of the ecological value. High impacts are substantial and
significant changes that affect ecological values in the project locality and are moderate to long-term in
nature. Impacts are potentially irreversible and avoidance through appropriate design responses or the
implementation of specific environmental management controls is required. Associated offset
requirements can be met with difficulty. Values affected by High impacts are generally:

 Listed on a recognised or statutory State, national or international register as being of
conservation significance;

 Intact and retaining intrinsic value;

 Unique to the environment in which it occurs, being poorly represented in the region; and/or,

Exposed to threatening processes which have not had a noticeable impact on its integrity.

Major

Arises when an impact will potentially cause irreversible or widespread harm to an ecological value that
is irreplaceable because of its uniqueness or rarity. Major impacts are significant changes that affect the
region and are long-term or permanent in nature. Values affected by Major impacts are generally the
same as those noted above for High impacts.

Ta b le 14.Risk evaluation matrix.

Like lihood

Rare Unlikely Possible Likely Almost Certain

C
o

n
se

q
u

e
n

ce

Negligible Very Low Very Low Very Low Low Moderate

Minor Very Low Low Low Moderate Moderate

Moderate Low Low Moderate High High

High Low Moderate High Major Major

Major Moderate High Major Major Major
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4.8 Asse ssm e ntQ ua lific a tionsa nd Lim ita tions

4.8.1 Re stric te d Site Ac c e ss

With the exception of one property located in the north west of the project area, the entire project area was

assessed where access was granted by the landowner (Figure 5). Where possible, the ecological values in

these parcels were assessed from the roadside and/or adjacent private properties and high resolution aerial

imagery (e.g. Nearmap) and pre-1750, and 2005 modelled EVC data (DELWP 2020a) were used to undertake

an informed assessment of the extent of ecological values (e.g. remnant native vegetation and scattered

remnant trees). A detailed habitat hectare assessment of the vegetation would be required in this area (i.e.

north western portion of the project area) where site access was not granted during the detailed ecological

investigations to accurately determine the extent and quality of native vegetation in this area, and to

determine the offset requirements under the State Guidelines. However, given the results of the desktop

assessment and the interpretation of aerial photography, the area not assessed on ground is likely to be highly

modified given the current and historic land practices (i.e. grazing). As such, significant fauna species are

unlikely to be using habitats in this area on a permanent (i.e. resident), or as regular visitors to the area, and

low potential for the vegetation to constitute an EPBC Act-listed threatened ecological community. In

addition, there is a low likelihood of significant flora species occurring in this area, although prior to any

proposed disturbance to native vegetation in this area, a detailed flora survey (including targeted significant

flora surveys) of these areas would be required.

4.8.2 Ve g e ta tiona nd Flora Surve ys

Data and information held within the ecological databases and mapping programs reviewed in the desktop

assessment (e.g. VBA, PMST, NatureKit Maps etc.) are unlikely to represent all flora and fauna observations

within and surrounding the project area. It is therefore important to acknowledge that a lack of documented

records does not necessarily indicate that a species or community is absent.

The size of the project area meant that the vegetation mapping was completed “to scale”, meaning that

smaller variations in vegetation extent may not be shown. Ecological values identified on site were recorded

using a hand-held GPS or tablet with an accuracy of +/-5 metres. This level of accuracy is considered adequate

to provide an accurate assessment of the ecological values present within the project area.

With the exception of some orchid species (see Section 4.3.1.2) flora surveys were largely undertaken during

the optimal flowering period for most of the targeted species to maximise the probability of detecting each

species. Given that all areas of potential habitat for listed flora species were extensively surveyed (five metre

transects), it is considered that sufficient effort has been employed to determine the likelihood of most target

species occurring within the project area. Given the cryptic nature of several species targeted (e.g. Gaping

Leek-orchid), disturbance associated with the relatively recent bushfire event and the general limitations of

targeted surveys, the precautionary principle has been applied when determining the likelihood of occurrence,

potential impacts on this species and mitigation measures proposed.

4.8.3 Te rre stria la nd Aqua tic Fa una Surve ys

The assessments included desktop investigations together with extensive field surveys. The survey effort and

outcomes are considered appropriate in characterising faunal values that occur on-site. Where possible,

surveys to maximise the detection of listed fauna species were undertaken.

Targeted Growling Grass Frog, Giant Burrowing Frog and Green and Golden Bell Frog surveys were completed

at sites that has the highest potential to support the species. Sites representative of lower quality habitats
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were not extensively surveyed. However, based on the habitat assessments completed, these species are

considered to have a low likelihood of occurring within these areas.

Overall it is considered that the terrestrial and aquatic fauna data collected during the field assessment, habitat

assessments, and information obtained from relevant sources (e.g. biological databases and relevant

literature) provides an accurate assessment of the fauna species and habitat values within the project area.
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4.8.4 Ground wa te rDe pe nd e ntEc osyste m Asse ssm e nt

The GDE impact assessment outlined below (Appendix 8) presents an assessment of the potential, absolute

impact of mine mounding (worst-case 15 year) compared to long-term average, pre-mine DTW. GDE value

was not included in the impact assessment (i.e. all potential GDEs were treated equally), however, significant

values associated with base units mapped within the study area are discussed.

There is often reasonable uncertainty in the predicted extent of mounding associated with a proposed mine.

All groundwater models, regardless of their scale and perceived complexity, possess considerable uncertainty

that arises out of necessary simplifications in model design, assumptions of input parameters and upscaling.

The model for this EES is perhaps different to many, in that EMM (2020) have attempted to quantify and

articulate some of the uncertainty.

The area of mounding represents a highly conservative extent for the impacted area over the entire life of the

mine. The Austral Research and Consulting assessment (Austral Research and Consulting 2020) involved a

desktop analysis, and given the findings, more detailed studies were not warranted.

Change in the seasonality of the watertable and rate of change of mounding would usually be assessed to

determine impact to GDEs. However, given there were few GDEs identified within the project locality and the

fewer GDEs assessed as potentially being at risk from mounding, further scenario modelling was not required

to satisfactorily meet the EES scoping requirements for the project (DELWP 2018a). Potential impacts to GDEs

in the project locality are negligible to low, as changes in the watertable are typically well within natural

seasonal watertable variation, and that potential risk can be managed through monitoring of the watertable,

water quality and riparian/instream health in lower Moilun Creek and Mitchell River.
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5 EXISTIN G EN VIRO N MEN T

The following description of the existing environment is based on the landscape, species, vegetation and

fauna habitats identified from the desktop assessment and within the project area during the field surveys.

5.1 The Ec olog ya nd Biod ive rsityofthe Proje c tAre a

5.1.1 O ve rvie w

The majority of the project area is highly modified due to agricultural practices and is dominated by pasture

supporting non-indigenous grasses and weeds. Much of the indigenous vegetation and good quality terrestrial

fauna habitat remaining within the project area is confined to roadsides and the dissecting gullies, which have

been less affected by past land clearing and sustained agricultural land use. The large (up to 40 hectares) and

relatively well-connected remnants in these areas are complimented by smaller, fragmented patches of native

vegetation and scattered trees which persist in modified areas (Figure 8a).

Gullies in the eastern half of the project area are typically dominated by the Plains Grassy Forest and Valley

Grassy Forest vegetation types, whilst the tributary streams in the western section of the site are fringed by

Lowland Herb-rich Forest. The road reserves of Bairnsdale-Dargo Road and Fernbank- Glenaladale Road

support linear, contiguous patches of Plains Grassy Woodland and Plains Grassy Forest. Aquatic Herbland and

Plains Grassy Wetland vegetation occurs around farm dams and pools along the tributary streams. Lowland

forest is confined to the southern sections of the project area, occurring within the Fernbank-Glenaladale Road

reserve and on private property in the south-east corner of the project area.

Scattered remnant trees are prevalent throughout the project area, commonly occurring in farm paddocks

with little or no associated indigenous vegetation, and around the tributary streams. These trees consist

mainly of large, old (>100 years) Gippsland Red-gums Eucalyptus tereticornis subsp. mediana, Red Box

Eucalyptus polyanthemos and White Stringybarks Eucalyptus globoidea, with a few examples of other locally

common eucalypt species present (Appendix 2.4).

The project area supports a mosaic of fauna habitat types, including lowland forest, dry forest, plains

woodland, wetlands, scattered trees, disturbed pasture and plantation. Each of these habitat types are unique

in their habitat provisions and subsequently support a unique suite of fauna species (Appendices 3.1 and 3.2).

5.1.2 Spe c ie s

5.1.2.1 Flora

The field surveys identified 178 flora species from 59 families within the project area, of which 132

(approximately 74%) were native (Appendix 2.1). The most species rich families included the Poaceae (32

species), Asteraceae (26) and Fabaceae (15). Four conservation significant flora species were identified within

the project area during field surveys (Section 5.3.2).

Eight species recorded in the project area are declared noxious weeds listed under the Victorian CaLP Act

(Table 15). Blackberry Rubus fruticosus L. agg., African Boxthorn Lycium ferocissimum and Bridal Creeper

Asparagus asparagoides are of importance as they are Weeds of National Significance (WoNS) under national

management as part of the National Weeds Strategy (Natural Resource Management Ministerial Council

2006).
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Ta b le 15.Noxious weeds recorded within the project area.

Species name Common name Category1 WoNS2

Rubus fruticosus L. agg. Blackberry

Regionally Controlled
Weed

Yes

Cirsium vulgare Spear Thistle No

Juncus acutus Spiny rush No

Carthamus lanatus Saffron Thistle No

Cirsium arvense Perennial Thistle No

Solanum linnaeanum Apple of Sodom No

Lycium ferocissimum African Boxthorn Yes

Asparagus asparagoides Bridal Creeper Restricted Weed Yes

N ote : 1) Regionally Controlled Weed and Restricted Weed under the CaLP Act

2) WoNS under national management.

5.1.2.2 Fa una

Terrestrial species

Field surveys of the project area recorded 117 terrestrial fauna species, including 108 native species and nine

introduced species (Appendix 3.1). A broad range of bird species were detected, including woodland and

wetland birds, along with those tolerant of open and/or modified landscapes. A high diversity of mammals

was detected, including microbats, arboreal and small ground-dwelling mammals and macropods. Several

reptiles (skinks, lizards and turtles) were found in woodland and wetland habitats. Common frog species were

detected from within tributary streams, dams and soaks across the project area (Table 16). Three conservation

significant fauna species were identified within the project area during field surveys (Sections 5.3.3 and 5.4).

It is important to note that additional fauna species to those listed in below (Appendix 3.1) are expected to

use habitat resources within the study area.

Ta b le 16.Summary of fauna species identified within the project area.

Fa una g uild

Spe c ie sric hne ss

N a tive Introd uc e d

Birds 76 3

Mammals (non-bats) 7 6

Mammals (bats) 9 -

Frogs 8 -

Reptiles 8 -

Total 108 9

Three of the 97 fauna species recorded within the project area are declared pests under the Victorian CaLP

Act, namely European Hare Lepus europaeus, European Rabbit Oryctolagus cuniculus and Red Fox Vulpes

vulpes. These species are classified as Established Pest Animals, which indicates they pose a serious threat to

primary production, Crown Land, the environment, or community health in Victoria.

Detailed results of the Anabat and remote camera surveys are provided in Appendices 4.5 and 4.6,

respectively.
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Aquatic species

Field surveys of the project area and project locality (i.e. along Mitchell River) recorded eight aquatic fauna

species (seven native and one introduced) (Appendix 3.1) (Table 17). This included two captures of the EPBC

Act-listed Australian Grayling at Site 2 during electrofishing over shallow gravel beds (Figure 5f). No Dwarf

Galaxias Galaxiella pusilla or Flinders Pygmy Perch Nannoperca sp. were recorded along Mitchell River nor

within the project area during the field surveys.

Long-finned eels Anguilla reinhardtii, Tupong Pseudaphritis urvillii (Figure 5f), Australian Bass Macquaria

novemaculeata, and Australian Smelt Retropinna semoni were the most abundant native species captured.

Common carp Cyprinus carpio was the only introduced species recorded.

Ta b le 17.Fish species captured during fish surveys on the Mitchell River.

Common name Scientific name

Mitchell River Site

1 2 3

Common Galaxias Galaxias maculatus - - 1

Short-finned Eel Anguilla australis - - 1

Long-finned Eel Anguilla reinhardtii 2 3 1

Tupong Pseudaphritis urvillii 8 8 7

Australian Bass Macquaria novemaculeata 1 1 6

Australian Grayling Prototroctes maraena - 2 -

Australian Smelt Retropinna semoni - 9 -

*Common Carp Cyprinus carpio 12 - 5

Note: * = introduced

Eastern Long-necked Turtle Chelodina longicollis was the most abundant aquatic fauna species recorded in the

dams surveyed and were detected in most dams (Table 18). Yabbies Cherax destructor were identified in Dam

6, 7 and 9 and a deceased yabbie was observed at Dam 7. Short-finned Eels were the only fish species recorded

at Dam 2 (headwaters of Perry Gully).

Ta b le 18.Fish species captured during fish survey at dams within the study area.

Site Catchment

Species

Yabbie Cherax

destructor
Eastern Long-necked Turtle Short-finned Eel

Dam 1 Simpson Gully - - -

Dam 2 Perry Gully - 1 5

Dam 3 Tributary of Moilun Creek - 4 -

Dam 4 Tributary of Moilun Creek - 1 -

Dam 5 Tributary of Moilun Creek - 13 -

Dam 6 Tributary of Honeysuckle Creek* 1 8 -

Dam 7 Tributary of Honeysuckle Creek* 1 2 -

Dam 8 Tributary of Honeysuckle Creek* - - -

Dam 9 Tributary of Honeysuckle Creek* 29 4 -

Dam 10 Tributary of Marsh Gully - 20 -
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The lack of habitat connectivity between the Mitchell River and Dams within the project area means there is

no potential opportunities for Australian Grayling to occupy aquatic habitats (i.e. farm dams) within the project

area.

One male Platypus Ornithorhynchus anatinus was observed on the Mitchell River at Site 3 (Figure 5f). Although

a resident platypus occurs along the Mitchell River, the species is not expected to use habitats along Perry

Gully, Simpson Gully and Lucas Creeks on a permanent or frequent basis given the ephemeral nature of these

drainage lines.

5.1.3 W a te rQ ua litya tAqua tic Surve ySite s

In-situ water quality data was collected at each site (Table 18). The data collected was a single spot sample

and therefore should not be compared with water quality guidelines. The water quality data recorded at the

time of the surveys and site inspections was within the range of what would be expected to support a wide

range of aquatic values.

Specifically, dissolved oxygen levels can fluctuate depending on the diurnal cycle and productivity status dams.

A number of the dams surveyed were super saturated with oxygen (Dam 1, Dams 4-9) and were observed to

have a good cover of aquatic vegetation and Dam 5 was experiencing an algal bloom. These supersaturated

dams may also be subject to diurnal declines in oxygen levels at night when biological activity (respiration)

consumes oxygen, although diurnal oxygen levels were not measured. Conductivity levels were low in the

Mitchell River (~40-50 µS/cm) while the conductivity levels observed in the dams ranged between 100 µS/cm

to 600 µS/cm. All of these conductivity results indicate fresh water.
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Ta b le 19.In-situ water quality data collected at the aquatic survey locations.

Pa ra m e te r
Dissolve d

O xyg e n(m g /l)
Dissolve d

O xyg e n(% )
Te m pe ra ture

(oC)
Cond uc tivity

(µs/c m )
SPC (µs/c m ) Sa linity(ppt) pH O RP (m v)

Mitchell River – Site 1 8.95 97.1 18.7 44.4 50.5 0.02 7.74 146.7

Mitchell River – Site 2 9.19 98.9 18.5 44.6 50.9 0.02 7.49 160.3

Mitchell River – Site 3 8.85 97.5 19.5 44.5 49.7 0.02 7.34 115.2

Dam 1 9.74 110.9 20.4 206.3 225.9 0.11 8.73 89.5

Dam 2 5.72 63.5 18.4 332.4 379.8 0.08 7.97 102.3

Dam 3 7.10 77.8 18.5 408.6 466.5 0.23 8.19 83.3

Dam 4 11.52 127.6 19.0 642 724 0.35 8.59 96.5

Dam 5 16.99 209.3 24.7 341.5 209.3 0.16 10.08 50.5

Dam 6 10.03 127.8 27.1 129.2 125.8 0.06 7.49 121.5

Dam 7 10.75 141.8 26.7 107.3 104.0 0.05 7.93 113.5

Dam 8 11.91 154.2 26.1 114.6 111.1 0.05 7.86 116.4

Dam 9 9.58 118.8 26.0 66.3 65.2 0.03 8.05 89.9

Dam 10 4.91 59.4 24.6 115.2 115.2 0.05 6.69 116.0
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5.1.4 Ve g e ta tion

Modelling undertaken by DELWP provides an indication of the likely extent and type of native vegetation

(remnant patches) present within the project area prior to European settlement and in 2005 (Table 20). The

modelling suggests that the project area supports less than 30% of remnant native vegetation, with small

fragmented patches predicted to occur across the site and larger contiguous remnants mapped along the

gullies and main road reserves.

Vegetation mapping completed as part of this assessment largely confirms the modelled paucity of native

vegetation within the project area. Detailed vegetation mapping completed across more than 2,000 hectares

of the project area recorded approximately 245.59 hectares of remnant vegetation (excluding mapped

‘Current Wetlands’) and 1,401 large trees (in patches and scattered), consisting predominately of large old

eucalypts (Table 20) (Figure 6).

Remnant native vegetation identified within the project area during the field surveys is representative of 11

EVCs (eight proposed to be impacted) along with 34.1 hectares of current wetland as modelled by DELWP:

 Aquatic Herbland (EVC 653);

 Box Ironbark Forest (EVC 61);

 Dry Valley Forest (EVC 169)

 Lowland Forest (EVC 16);

 Lowland Herb-rich Forest (EVC 877);

 Plains Grassy Forest (EVC 151);

 Plains Grassy Wetland (EVC 125);

 Plains Grassy Woodland (EVC 55);

 Riparian Scrubland (EVC 19);

 Sedgy Wetland (EVC 136), and;

 Valley Grassy Forest (EVC 47);

The presence of these EVCs is generally consistent with the modelled pre-1750s native vegetation mapping

(DELWP 2020a). In addition to the remnant patches, a section of the tributary stream which dissects the

plantation in the western section of the project area is classified as a ‘Current Wetland’ by DELWP (Figure 6).

Under the Guidelines (DELWP 2017), these areas are classified as native vegetation and must be accounted

for when applying for a permit to remove, destroy or lop native vegetation and calculating offset requirements

(Section 5.1.4). Vegetation quality based on the detailed habitat hectare assessments is shown below (Figure

7). The mapped extent of Current Wetlands may be refined if supported by the outcome of a hydrological

assessment and approved by DELWP.

The remainder of the project area comprises introduced and planted vegetation, present as pasture, windrows

and timber plantations. Much of the vegetation in the project area exhibited evidence of a relatively recent

(2014) bushfire, with dead trees, charcoal, and regrowth observable.
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Ta b le 20.Modelled and confirmed EVC extents within the project area.

EVC

Mod e lle d e xte nt(ha ) withinthe Proje c t
a re a Fie ld surve y-

proje c ta re a (ha )

Pre -1750 2005

Aquatic Herbland (EVC 653) (Endangered) - - 1.03

Box ironbark Forest (EVC 61) (Vulnerable) - - 7.51

DELWP Mapped ‘Current Wetland’ - - 34.10

Dry Valley Forest (EVC 169) (Endangered) 0.86

Lowland Forest (EVC 16) (Vulnerable) 27.30 0.45 22.24

Lowland Forest/Damp Sands Herb-rich Woodland
Mosaic (EVC 795) (Vulnerable)

79.14 17.48 -

Lowland Herb-rich Forest (EVC 877) (Depleted) 115.21 10.42 13.80

Plains Grassy Forest (EVC 151) (Endangered) 774.98 227.47 60.93

Plains Grassy Wetland (EVC 125) (Endangered) - - 0.31

Plains Grassy Woodland (EVC 55) (Endangered) 505.25 99.39 47.05

Riparian Scrubland (EVC 19) (Endangered) - - 1.15

Sedge Wetland (EVC 136) (Vulnerable) - - 3.03

Valley Grassy Forest (EVC 47) (Vulnerable) 66.99 16.02 87.68

Total 1,568.87 371.230 279.69

Specific details relating to observed EVCs are provided below.

Aquatic Herbland

Aquatic Herbland is typically a species-poor herbland occurring in permanent to semi-permanent wetlands

dominated by sedges and/or aquatic herbs (DELWP 2020c).

Aquatic Herbland is present within some permanent waterbodies (farm dams) in the project area, with most

patches dominated by one of, or a combination of, the species Tall Spike-sedge Eleocharis sphacelata,

Common Reed Phragmites australis or Rush Juncus spp. Other species observed included Pacific Azolla

filiculoides, Common Duckweed Lemna disperma, Water-milfoil Myriophyllum spp., and Slender Knotweed

Persicaria decipiens (Figure 6; Plates 1 and 2).

Two habitat zones of differing quality were assessed (AH1 and AH2) with AH1 being of moderate quality,

supporting a higher diversity of native species compared to AH2 which is of low quality (Figure 6 and 7;

Appendix 2.3).
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Pla te 1.Aquatic Herbland within the project area
(Ecology and Heritage Partners Pty Ltd 07/06/2016).

Pla te 2.Aquatic Herbland within the project area
(Ecology and Heritage Partners Pty Ltd 08/06/2016).

Box Ironbark Forest

Box Ironbark Forest occurs on gently undulating rises, low hills and peneplains on infertile, often stony soils

derived from a range of geologies. An open overstorey to 20 metres tall consists of a variety of eucalypts, often

including one of the Ironbark species (Plate 3 and 4). The midstorey often forms a dense to open small tree or

shrub layer over an open ground layer ranging from a sparse to well-developed suite of herbs and grasses.

Within the project area, Box Ironbark Forest is restricted to small patches to the south of Lucas Creek where

Ironbarks Eucalyptus tricarpa are common (Figure 6). These trees appear to be remnant and are interspersed

with mature Red Box. The understory is formed up of a mixed stand of shrubs and the understory is generally

depleted.

Pla te 3.Box Ironbark Forest within the project area
(Ecology and Heritage Partners Pty Ltd 23/08/2018).

Pla te 4.Box Ironbark Forest within the project area
(Ecology and Heritage Partners Pty Ltd 23/08/2018)
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Dry Valley Forest

Dry Valley Forest is characterised by an open eucalypt forest to 20 meters tall, with an understorey comprising

a variety of shrubs and herbs. It tends to occur along minor gullies, ephemeral streams and river flats.

Dry Valley Forest is present in the northern extent of the project area, adjacent to Fernbank-Glenaladale Road.

It is associated with creeklines and gullies. While this area was not surveyed in detail, species of this EVC often

include Black Wattle Acacia mearnsii, Prickly Currant-bush Coprosma quadrifida and Common Maidenhair

Adiantum aethiopicum.

Lowland Forest

Lowland Forest is typically characterised by a 20-metre-tall eucalypt forest on fertile, well drained soils in areas

of high rainfall. The understorey is diverse and includes a wide range of shrubs, grasses and herbs (DELWP

2020c).

Within the project area, Lowland Forest was predominantly recorded along road reserves close to the

‘Fingerboards’ intersection (Figure 6; Plates 5 and 6). The overstorey was dominated by Messmate Eucalypt

obliqua, with scattered occurrences of Narrow-leaf Peppermint Eucalyptus radiata.

The understorey supported a wide variety of species and life-forms including the shrubs Prickly Tea-tree

Leptospermum continentale, Heath Tea-tree Leptospermum myrsinoides, and Burgan Kunzea ericoides, with

the graminoids, ferns and herbs Austral Bracken Pteridium esculentum, Thatch Saw-sedge Gahnia radula,

Wattle Mat-rush Lomandra filiformis, Variable Sword Sedge Lepidosperma laterale, Veined Spear-grass

Austrostipa rudis subsp. rudis and Forest Wire-grass Tetrarrhena juncea common throughout.

A total of five habitat zones of differing quality were recorded (LF1 – LF5) in the middle and eastern sections

of the project area, with the differences in quality predominantly due to the diversity of the understorey and

extent of weed cover (Appendix 2.3). Zone LF1 is a high-quality remnant located in the south-east corner of

the project area, supporting an intact overstorey and an understorey component with a diverse range of

species and life form structures present (Figure 7). The remaining habitat zones are of lower quality and

contain modified understorey components to varying degrees with a high proportion of exotic species present

in the understorey, likely due to the ongoing disturbance associated with being located in a road reserve, and

from adjacent agricultural activities.
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Pla te 5.Lowland Forest within the project area (Ecology
and Heritage Partners Pty Ltd 08/06/2016).

Pla te 6.Lowland Forest within the project area
(Ecology and Heritage Partners Pty Ltd 08/06/2016).

Lowland Herb-rich Forest

Lowland Herb-rich Forest typically contains an open Eucalypt forest to 20 metres tall with a range of shrubs

present in the understorey. The ground layer comprises a diverse range of grasses, graminoids and herbs on

fertile soils, and is predominantly situated in gullies and lower slopes of minor drainage lines (DELWP 2020c).

Within the project area, Lowland Herb-rich Forest was predominantly recorded to the west, in gullies and the

lower slopes adjacent to the timber plantations (Figure 6; Plates 7 and 8).

The overstorey component of the EVC contained Mountain Grey-gum Eucalyptus cypellocarpa and White

Stringybark, with the shrub layer dominated by Burgan, Black Wattle Acacia mearnsii and Prickly Tea-tree. The

ground-layer contained the graminoids Spiny-headed Mat-rush Lomandra longifolia, Weeping Grass

Microlaena stipoides var. stipoides and Thatch Saw-sedge, as well as a high cover of herbs including Kidney

Weed Dichondra repens, Common Raspwort Gonocarpus tetragynus, Variable Stinkweed Opercularia varia,

Greenhoods Pterostylis spp, and Mosquito Orchids Acianthus spp.

A total of seven habitat zones of differing quality were recorded (LHrF1 – LHrF7) with the differences in quality

predominantly due to the presence/absence of Large Trees, diversity of the understorey and extent of weed

cover (Appendix 2.3). Zones LHrF4 and LHrF7 are located adjacent to the Boundary Road No. 34 track and

Limpyers Road (Figure 6) and represented high quality remnants with an intact, mature overstorey and an

understorey comprising a diverse range of species and life form structures (Figure 7). The remaining habitat

zones were of low to moderate quality and contained modified, less diverse understorey components with a

higher proportion of exotic species present, likely due to the ongoing disturbance associated with being in a

timber plantation.
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Pla te 7.Lowland Herb-rich Forest within the project area
(Ecology and Heritage Partners Pty Ltd 09/06/2016).

Pla te 8.Lowland Herb-rich Forest within the project
area (Ecology and Heritage Partners Pty Ltd
09/06/2016).

Plains Grassy Forest

Plains Grassy Forest is an open forest to 20 metres tall comprising a heathy shrub layer, and diverse graminoids

and herbaceous ground layer in the understorey. It occurs on lowland plains and old river terraces (DELWP

2020c).

Plains Grassy Forest was predominately recorded to the north and east of the project area on the ridges and

plains above gullies and valleys. The overstorey contained a diverse mix of Eucalypts including Red Box,

Messmate Eucalyptus obliqua, Red Stringybark Eucalyptus macrorhyncha, and White Stringybark, with

occasional Yellow Stringybark Eucalyptus muelleriana specimens also recorded (Figure 6; Plates 9 and 10).

The most common feature in the understorey was the presence of a high cover of Austral Bracken, which is a

known recolonising plant after a bushfire event. Also, present was a scattered shrub layer of Prickly Tea-tree,

Black Wattle, Lightwood Acacia implexa, Burgan, Common Heath Epacris impressa and occasional specimens

of Cherry Ballart Exocarpos cupressiformis and Drooping Sheoak Allocasuarina littoralis.

Native grasses and herbs present in the ground layer included Kangaroo Grass Themeda triandra, Forest Wire-

grass, Tall Sundew Drosera auriculata, Sprawling Bluebell Wahlenbergia gracilis, Fireweed Senecio sp., Hairy

Pennywort Hydrocotyle hirta, and Sheep’s Burr Acaena echinata.

A total of 19 habitat zones of differing quality were recorded (PGF1-PGF19) with the differences in quality

predominantly due to the presence/absence of LOTs, canopy extent, diversity of the understorey, extent of

weed cover and the natural recruitment levels of woody species (Figure 6 and 7) (Appendix 2.3).

Most habitat zones were of low to moderate quality due to a high cover of weeds, and low diversity of species

in the understorey. However, zones PGF11 and PGF13 represented high quality remnants with an intact,

mature overstorey and an understorey comprising a diverse range of species and life form structures present.

These higher quality patches of Plains Grassy Forest are located in the northern and southern sections of the

project area, with patches of PGF13 also present in the Bairnsdale - Dargo Road reserve (Figure 6).
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Pla te 9.Plains Grassy Forest within the project area
(Ecology and Heritage Partners Pty Ltd 08/06/2016).

Pla te 10.Plains Grassy Forest within the project area
(Ecology and Heritage Partners Pty Ltd 09/06/2016).

Plains Grassy Woodland

Plains Grassy Woodland is typically characterised as an open Eucalypt woodland to 15 m tall occurring over a

wide variety of soil types on flat and undulating plains. The shrub layer is usually sparse, with a species-rich

grass and herbaceous ground-layer (DELWP 2020c).

Plains Grassy Woodland was predominantly recorded on the plains in the central and western areas of the

project area (Figure 6). The overstorey was dominated by Gippsland Red-gum Eucalyptus tereticornis subsp.

mediana; with occasional specimens of Red Box also present (Figure 6; Plates 11 and 12).

The understorey comprised the shrubs Burgan, Black Wattle and Common Rice-flower Pimelea humilis, with

the grasses Kangaroo Grass, Wallaby Grass Rytidosperma spp., and Wattle Mat-rush common. Herb cover was

low; however, specimens of Kidney Weed, Common Raspwort and Blue Bottle-daisy Lagenophora stipitata

were observed.

A total of 17 habitat zones of differing quality were recorded (PGW1-PGW17) with the differences in quality

predominantly due to the presence/absence of large trees, canopy extent, diversity of the understorey, and

extent of weed cover (Appendix 2.3).

Due to most patches being located in agricultural paddocks used for grazing, or in road reserves, most habitat

zones were of low to moderate quality due to a high cover of weeds, and low diversity of species in the

understorey. However, zones PGW8-PGW10 and PGW12 represented high quality remnants with an intact

eucalypt overstorey, and an understorey comprising a diverse range of species and life form structures. These

higher quality patches of Plains Grassy Woodland are located in the reserves of Bairnsdale - Dargo Road,

Fernbank- Glenaladale Road and along the eastern end of Limpyers Road (Figure 6 and 7). There is also a

moderate quality patch of Plains Grassy Woodland present at the Racecourse Road (Figure 6as).
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Pla te 11.Plains Grassy Woodland within the project area
(Ecology and Heritage Partners Pty Ltd 09/06/2016).

Pla te 12.Plains Grassy Woodland within the project
area (Ecology and Heritage Partners Pty Ltd
09/06/2016).

Plains Grassy Wetland

Plains Grassy Wetland is described as a (usually) treeless wetland dominated by grasses, sedges and herbs.

The vegetation is typically species-rich on the outer verges, although usually species-poor in the wetter areas

(DELWP 2020c).

Within the project area, Plains Grassy Wetland occurs in low-lying areas such as drainage lines or other

depressions where minor wetlands have formed (Figure 6; Plates 13 and 14). Sedges were common in this

EVC, with Water-milfoil, Common Spike-sedge Eleocharis acuta, Clustered Rush Juncus vaginatus, Finger Rush

Juncus subsecundus, Sand Rush Juncus continuus and Small Loosestrife Lythrum hyssopifolia also present.

Two habitat zones of differing quality were recorded (PGWe1 and PGWe2), with PGWe1 supporting a higher

diversity of native species compared to PGWe2 (Figure 6 and 7; Appendix 2.3).

Pla te 13.Plains Grassy Wetland within the project area
(Ecology and Heritage Partners Pty Ltd 06/02/2016).

Pla te 14.Water-milfoil within the project area (Ecology
and Heritage Partners Pty Ltd 06/2016).
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Riparian Shrubland

Riparian Shrubland EVC typically grows to eight meters on rocky substrate in and around major streams and

channels. Occurring in dense thickets, this EVC is able to withstand frequent flooding, and typically regenerate

rapidly when disturbed (DELWP 2020c) (Figure 6; Plate 15 and 16).

This EVC is limited in its distribution within the project area, with patches confined to the riparian zones of

Iguana Creek, Mollun Creek and the Mitchell River. Though trees can be scattered throughout this EVC, what

is present within the project area has been modified greatly through the maintenance regime of road reserves

and streams used for irrigation. Patches are generally in a moderate to poor condition with a notable depletion

of species in the understory as a result of invasion by pasture grasses from the neighbouring agricultural land.

Typical species within Riparian Shrubland patches are Burgan Kunzea ericoides, Wallaby Grass and Blackwoods

Acacia melanoxylon.

Pla te 15.Riparian Scrubland within the project area
(Ecology and Heritage Partners Pty Ltd 24/08/2018).

Pla te 16 Riparian Scrubland the project area (Ecology
and Heritage Partners Pty Ltd 24/08/2018).

Sedge Wetland

Sedge Wetland is a treeless EVC that is dominated by sedges. It is located in only one location in the west of

the project area along Buntines Road. Trees and shrubs that do occur with this EVC, generally inhabit marginal

or traditional locations around the perimeter of the patch, where it intersects with surrounding native

vegetation. There is very low diversity within the EVC with only one or two species inhabit central areas. Low

diversity is typical for this EVC (DELWP 2020c).

Sedges observed within this EVC include: Finger Rush, Clustered rush, Phragmites australis, and Cumbingi

Typha domingensis (Plate 17 and Plate 18).

The habitat zone recorded measured a condition moderate condition score. The infestation of weeds from the

neighbouring pasture and cropping land being the major factor in the reduction of condition.
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Pla te 17.Sedge Wetland within the project area, Saplings
Morass Flora and Fauna Reserve (adjacent to Cowells
Lane) (Ecology and Heritage Partners Pty Ltd
26/08/2018).

Pla te 18.Sedge Wetland within the project area
(Ecology and Heritage Partners Pty Ltd 26/08/2018).

Valley Grassy Forest

Valley Grassy Forest is described as an open forest to 20 metres tall supporting a wide range of moisture

tolerant Eucalypts over a sparse shrub layer, with a diverse range of graminoids, and herbs usually present.

The EVC is usually found on fertile soils on gently undulating lower slopes and valley floors (DELWP 2020c).

Within the project area, Valley Grassy Forest was predominantly recorded to the north and east in gullies and

along the lower slopes of the plain (Figure 6). The overstorey comprised a mixture of Eucalypts including

Narrow-leaf Peppermint, Yellow Box Eucalyptus melliodora, Red Box, White Stringybark and Manna-gum

(Figure 6; Plates 19 and 20).

Similar to Plains Grassy Forest, the understorey contained a high cover of Austral Bracken which smothered

much of the ground-layer. Occasional shrubs were present including Sweet Bursaria spinosa subsp. spinosa,

Prickly Currant-bush Coprosma quadrifida, Golden Wattle, and Black Wattle. Of the graminoids and herbs,

Nodding Blue-lily Stypandra glauca was particularly common, with Veined Spear-grass, Kangaroo Grass, Wattle

Mat-rush, Common Raspwort and Small Poranthera Poranthera microphylla all present.

A total of 13 habitat zones of differing quality were recorded (VGF1-VGF13) with the differences in quality

predominantly due to the presence/absence of large trees, canopy extent, diversity of the understorey, natural

levels of woody recruitment and extent of weed cover (Figure 6; Appendix 2.3). Due to the recent (2014) fire

event, most patches contained a high cover of Austral Bracken, little evidence of woody recruitment and a low

diversity of species in the understorey. As such, most patches are of low to moderate quality.
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Pla te 19.Valley Grassy Forest within the project area
(Ecology and Heritage Partners Pty Ltd 06/06/2016).

Pla te 20.Valley Grassy Forest within the project area
(Ecology and Heritage Partners Pty Ltd 06/06/2016).

5.1.5 Fa una H a b ita t

5.1.5.1 Te rre stria lFa una Ha b ita t

The fauna habitats across the project area exhibited evidence of sustained pastoral land-use. The cleared

nature of much of the site, large areas dominated by introduced grasses and pasture species are evidence of

a long history of agricultural land use.

Habitat values recorded in the project area generally include those associated with lowland forest, dry forest,

plains woodland, wetlands and tributary streams, scattered trees, disturbed pasture and timber plantation.

Primary survey sites were selected to achieve a representative sample of each fauna habitat type (Table 4).

Detailed habitat assessments of each survey site are provided in Appendix 4.2 and a consolidated list of

recorded fauna species, including corresponding habitats, is presented in Appendix 3.1.

5.1.5.2 Aqua tic Fa una Ha b ita t

Over 33 aquatic sites were assessed along creeks and gullies within the project area (Figure 5). All of the

waterways and waterbodies where survey sites were established were set in either farm and/or forestry land

and were impacted by land-use activities (i.e. clearing, grazing, cropping, logging, etc.). The assessment

determined that permanent water within the project area is limited to pooled areas within tributary streams

in the eastern and western sections of the site, and scattered farm dams.

It was also observed during the survey that some creeks and gullies appeared to have variable and permeable

geology. There were instances where surface water was observed to be flowing at upstream sites (e.g. Sites

23-23) but not observable at downstream sites (e.g. Sites 28-30).

The survey sites were observed as being either dry, supporting pools of water or with minor flows. Where

minor flows were observed, it was considered likely the flows were only temporary and due to the recent

rains. Many sites were considered borderline as to whether they would constitute true aquatic habitat. These

sites were observed to be mostly terrestrial habitats that were prone to wetting. Local landowners noted that

many of the creeks and gullies in the northern and eastern sections of the project area only flowed for a short

period after larger rainfall events and tend to flash-flood. This anecdotal description was supported by the

lack of ephemeral and permanent aquatic habitat at many sites.
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It should be noted that the series of pools along the drainage lines are also referred to a ‘chain of ponds’,

which are quite unique in the region and are of value for a range of fauna species. Indeed, this is reflected in

the extent of DELWP’s current wetland layer which cover drainage lines in the west of the project area.

Of the 33 sites assessed, 11 were found to have no aquatic habitat (Sites 1, 2, 6, 9, 14, 15, 16, 20, 27, 28, 29),

10 had minimal aquatic habitat (3, 4, 8, 10, 11, 12, 17, 18, 19, 21), nine had moderate (5, 7, 13, 22, 26, 30, 31,

32, 33) and three had good aquatic habitat (23, 24, 25) (Figure 5). Descriptions of the habitat attributes

recorded at each survey site are provided in Appendix 4.3 and water quality results are presented in Appendix

4.4.

All moderate habitat sites were characterised by dams with good aquatic habitat values (i.e. aquatic vegetation

and good water quality), but with limited or unclear connectivity to downstream receiving waterways (i.e.

likely limited aquatic fauna passage opportunities). These sites all had the potential to support aquatic fauna

such as fish, amphibians and macroinvertebrates. However, their general lack of obvious connectivity to other

aquatic habitats (many of the dams were perched on top of steep gullies), reduce the likelihood that they

support aquatic biota values of conservation significance.

The targeted fish surveys and general aquatic surveys confirmed Australian Grayling to occur along the

Mitchell River. The dams and waterways surveyed within the study area did not confirm any significant species

(e.g. Giant Burrowing Frog or Dwarf Galaxias), and the habitat present is assessed as sub-optimal for these

species.

5.1.5.3 Conne c tivityofHa b ita t

Several waterways (including tributary streams, drains and soaks) throughout the project area are

interconnected and provide high habitat connectivity for species reliant upon aquatic habitat including frogs,

fish and waterbirds.

Vegetated road reserves, particularly along Fernbank-Glenaladale Road, Bairnsdale-Dargo Road and Limypers

Road, provide good connectivity for a variety of woodland dependent species, including woodland birds,

arboreal mammals, small ground-dwelling mammals and reptiles. These roadside reserves provide

connectivity with large areas of native bushland located north and south of the project area.

Scattered trees within paddocks throughout the project area may act as means of connection for more mobile

fauna, including birds, microbats and arboreal mammals.

Wildlife corridors and scattered connections of vegetation have numerous benefits to native fauna

populations, particularly in modified landscapes where much of the surrounding vegetation is restricted to

linear strips along roadsides or streams. They can, and often do constitute valuable habitat. Some of the key

benefits of wildlife corridors associated with the maintenance of biodiversity on a local, and at a landscape

level, include:

 Protection and ongoing maintenance of ecosystem functionality through the reduction of threatening

processes, such as erosion, weed spread and hydrological alterations;

 Provision of habitat (refuge, shelter, breeding opportunities) for a range of fauna either residing within

corridors, or moving through the landscape;

 Maintenance of species richness and diversity;

 Immigration of animals to supplement declining populations, thus reducing the likelihood of local

extinctions;
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 Availability of habitat for reintroduction following extinction events;

 Prevention of demographic changes occurring in populations that may result from prolonged isolation

from other populations of the same species by aiding gene flow, thus enhancement of genetic

variation and prevention of inbreeding; and,

 Facilitation of fauna movement through modified landscapes to more optimal habitats.

Aside from the large, contiguous patches of native vegetation within road reserves and the dissecting gullies,

other areas of native vegetation in the project area do not constitute a wildlife corridor as such (i.e. not

contiguous with larger areas of habitat in the local area). They are however likely to act as a means of

connectivity, providing habitat and facilitating the movement of species throughout the landscape. The

project area therefore contributes to the role that remnant native vegetation in the local area has in conserving

fauna.

5.2 N a tiona llySig nific a ntVa lue s

Matters of NES are listed and protected under the EPBC Act. Matters of NES relating to biodiversity are

discussed below in relation to the project based on the results of the PMST (DoAWE 2020a), desktop review

of literature, and the results of field surveys.

5.2.1 Ec olog ic a lCom m unitie s

Three nationally listed ecological communities are predicted to occur within 15 kilometres of the project area

(DoAWE 2020a):

 Gippsland Red Gum (Eucalyptus tereticornis subsp. mediana) Grassy Woodland and Associated Native

Grassland (GRGGW);

 Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains; and

 White Box, Yellow Box, Blakely’s Red Gum Grassy Woodland and Derived Grassland.

A total area of 14.06 hectares of GRGGW ecological community is present within the surveyed sections of the

project area, and these patches correspond with moderate to high quality Plains Grassy Woodland remnants

located within the road reserve of Fernbank-Glenaladale Road and Bairnsdale-Dargo Road (Figure 6). There

are also high-quality remnants along the Gippsland railway reserve outside of the proposed project footprint.

The determination as to which patches qualified as the community was made using the condition thresholds

described in the approved conservation advice for the species (DEWHA 2010c). Patches that failed to qualify

did so due to a high non-grass weed cover (i.e. >50%), and a failure to meet the minimum patch size (0.04

hectares or 0.2 hectares), or a lack of diversity in the understorey (particularly in the case of derived grasslands)

(DEWHA 2010c). The ecological community is limited to the central Gippsland Plain and occurs in two forms,

a grassy woodland form and as derived native grassland.

Areas of GRGGW within the project area are representative of the grassy woodland form, which is

characterised as having a tree canopy with a projective foliage cover of more than five percent and being

dominated by Gippsland Red-gum. The ground layer is often covered by native perennial tussock grasses and

grass-like plants with a variety of wildflowers such as daisies, lilies and orchids, occupying the spaces between

tussocks (DEWHA 2008a).

Field surveys within the project area and the project locality (e.g. in the area identified as low to moderate

occurrence of GDEs to the north of the study area) confirmed that the surveyed areas do not support the
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Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains ecological community.

Similarly, the White Box, Yellow Box, Blakely’s Red Gum Grassy Woodland and Derived Grassland listed

ecological community does not occur within the study area.

5.2.2 Flora Spe c ie s

Despite targeted flora surveys, no nationally significant flora species have been recorded within the project

area (Section 4.3.1.2 and Figure 9).

The VBA contains records of six nationally significant flora species previously recorded within 10 kilometres of

the project area (the project locality) (DELWP 2018b) (Appendix 3.2; Figure 9). The PMST nominated an

additional eight nationally significant species which have not been previously recorded but have the potential

to occur within the project locality.

Of the nationally significant flora species previously recorded from the local area, or that have potential to

occur within the project locality (DoAWE 2020a), one species has been recorded from within the project area,

and two species have a potential to occur within the project area:

 Swamp Everlasting Xerochrysum palustre (Vulnerable) – The VBA indicates that this species has been

recorded 10 times within the project locality and within 500 metres of the project area (i.e. in Saplings

Morass Flora and Fauna Reserve, which is dissected by Cowells Lane) (Figure 9). The most recent

record of this species within the project locality is sourced from 2016. This species occurs in wetlands

including sedge-swamps and shallow freshwater marshes, often on heavy black clay soils. It has also

been recorded in areas of native grassland and heath communities (DoAWE 2020b). The species has

been recorded within the project area from Saplings Morass Flora and Fauna Reserve adjacent to

Cowells Lane. This area will not be impacted by the proposed development.

 Dwarf Kerrawang Commersonia prostrata (Endangered) (moderate likelihood) – The VBA indicates

that this species has been recorded 32 times within the project locality and within 2.5 kilometres to

the east of the project area (Figure 9). The most recent record of this species within the project locality

is sourced from 2013. This species occurs on swampy, sometimes ephemeral, wetlands and lake

margins, often dominated by Lepidosperma spp. (DoAWE 2020b).

 Gaping Leek-orchid Prasophyllum correctum (Endangered) – The VBA indicates that this species has

been recorded on four occasions (most recent documented record is 2007) from within the project

locality and directly adjacent to the project area along the Gippsland railway line (Figure 9). This

species occurs on freely draining sandy loam soils and is associated with grassland and woodland

vegetation communities (DoAWE 2020b). Communication with DELWP (Mick Bramwell, DELWP, pers.

comms., November 2018) confirms the presence of this species within 50 meters of the study area,

600 meters south west of Cowells Road, along the Gippsland Rail corridor. Records are as recent as

2017 although in small numbers (<4). The accurate location of this population could not be

ascertained as monitoring data held by DELWP was not available. Due to the highly modified and low

quality vegetation within the proposed Fernbank rail siding (Figure 7) there is a very low likelihood

that the species will be impacted (i.e. not suitable habitat for this species).

Due to the lack of high quality habitats suitable for these species (i.e. large areas of suitable wetland / low lying

areas and grassy woodland habitat that supports high quality understorey), and given that none of these

species were detected during targeted surveys, it is unlikely that extant populations of these species exist in

the project footprint. However, if one of more of these species is present (low likelihood) within the project

footprint, populations are expected to be very small and possibly represented by only a few individuals. Areas
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of highest potential to support these species have been avoided (i.e. Saplings Morass Flora and Fauna Reserve

adjacent to Cowells Lane and high quality vegetation along the Gippsland Railway corridor).

The likelihood of the remaining nationally significant species occurring within the project area is considered

low due to the absence of potential/suitable habitat and/or lack of records in close proximity (outside of the

species known range) (Appendix 2.2, Figure 9).

5.2.3 Fa una Spe c ie s

5.2.3.1 Thre a te ne d Spe c ie s

Two nationally significant fauna species (Grey-headed Flying-fox and Australian Grayling) were recorded within

during the surveys across the survey area (Figure 10):

 Grey-headed Flying-fox Pteropus poliocephalus (Vulnerable) – According to the VBA, the closest record

of this species is located approximately 16 kilometres from the project area (1998). The species was

formerly an autumn-winter visitor to areas throughout Victoria; however, it has now established

permanent and seasonal colonies throughout the state, including within Bairnsdale. The species is

capable of nightly flights of up to 50 kilometres from roost sites to forage on the nectar and pollen of

native and introduced plant species. An individual was recorded on 26 August 2019 within the project

area. Owing to the large foraging range and nomadic nature of this species, individuals are likely to

regularly fly over, and temporarily reside within the project area to forage on eucalypts. There are no

camp sites present within the project area and the nearest camp is located adjacent to the Mitchell

River in Bairnsdale.

 Australian Grayling Prototroctes maraena (Vulnerable) – Australian Grayling was detected along the

Mitchell River during the targeted aquatic fauna surveys (Figure 10). The species is known to use

habitats along the Mitchell River and is a migratory species.

The VBA contains records of 17 nationally significant fauna species (including Australian Grayling) previously

recorded within the project locality) (DELWP 2018b) (Appendix 3.2; Figure 10). The PMST nominated an

additional four nationally significant species which have not been previously recorded, although have the

potential to occur in the project locality. Of the 21 nationally significant fauna species either previously

recorded within the local area (VBA), or that have the potential to occur within the study area (PMST), four

species are considered to have a low to moderate likelihood of occurring within the project area (Appendix

3.2):

 Swift Parrot Lathamus discolor (Critically Endangered) (moderate likelihood, although rare visitor) –

The VBA indicates that this species has been recorded on four occasions within the project locality and

within 2.5 kilometres of the project area. The most recent record of this species within the project

locality is sourced from 1986, although the species is known to occur in Gippsland and East Gippsland

when overwintering. This species breeds in Tasmania from September to April and then migrates to

the mainland during April. On mainland Australia, Swift Parrots largely inhabit dry open eucalypt

forests and woodlands, especially box-ironbark forests. This species is also regularly recorded in urban

and rural areas during late autumn and over the winter months feeding on flowering trees (and lerp),

particularly eucalypts such as Grey Box Eucalyptus microcarpa, Red Ironbark Eucalyptus tricarpa,

Mugga Ironbark Eucalyptus sideroxylon, Yellow Gum Eucalyptus leucoxylon, White Box Eucalyptus

albens and Red Gum Eucalyptus camaldulensis (DoAWE 2020b). This species may visit the project area

on occasions during the over-wintering period, foraging for lerps and within the winter-flowering

eucalypts, particularly at times of high eucalyptus flowering (e.g. Ironbarks and other species).
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 Painted Honeyeater Grantiella picta (Vulnerable) (low likelihood, although vagrant visitor) – According

to the VBA, the closest record of this species is located approximately 50 kilometres from the project

area, within the Colquhoun Regional Park (2006). The species inhabits mistletoes in Eucalypt

forests/woodlands, riparian woodlands of Black Box and River Red Gum, Box-Ironbark-Yellow Gum

woodlands, Acacia-dominated woodlands, Paperbarks, Casuarinas, Callitris, and trees on farmland or

gardens. It is known to prefer woodlands which contain a higher number of mature trees, as these

host more mistletoes (DoAWE 2020b). Although not recorded within the project locality, woodland

habitats and scattered trees within the project area provide potential habitat for this species.

 Giant Burrowing Frog Heleioporus australiacus (Vulnerable) (low to moderate likelihood) – According

to the VBA, this species has been previously recorded (in 2003) within 6.3 kilometres of the project

area, within the Mitchell River National Park (Stony Creek) (DELWP 2018b). Bilney (2015) indicates

that 16 records of the species were recorded within Mitchell River National Park and Mount Alfred

State Forest during targeted surveys undertaken between 2011 and 2014. In the southern portion of

its range, the species has been reported to occur in a wide range of forest communities including

montane sclerophyll woodland, montane riparian woodland, along with wet and dry sclerophyll forest.

Examination of known sightings suggests that most records occur in dry sclerophyll forests and the

reported use of wet habitats are all associated with breeding sites, which the species occupies for

relatively short periods each year.

The survey standards for Giant Burrowing Frog as outlined in DEWHA (2010b) and DELWP (2011), and

other literature sources (Penman et al. 2008; Bilney 2015) provide the following information relating

to the ecology of the species:

o The species is known to breed throughout the year, potentially with a peak of breeding activity

in late summer/ autumn. Frogs move from non-breeding habitat (eucalypt forest within 300

metres of suitable breeding sites) to breeding sites (flooded burrows near ephemeral pools

and potentially dams) either on the night of rain, or within 10 days of rainfall exceeding 20

millimetres.

o Frogs occupy breeding sites for up to 10 days.

o Following significant rainfall events, tadpoles are washed into larger pools where they can take

between 12 weeks and 12 months to develop. Earlier breeding events during the warmer

months result in earlier development and later breeding activity may result in tadpoles

overwintering.

o Frogs spend approximately 95% of their time in non-breeding habitat. It is noted that the

records of Giant Burrowing Frog sourced from Mount Alfred State Forest and Mitchell River

National Park between 2011 and 2014 (Bilney 2015) were in sites dominated by Lowland

Forest on the ridges and upper slopes, and Lowland Herb-rich Forest in the gullies.

Information relating to the habitat requirements and ecology of this cryptic species are limited.

However, the project area supports several dams and ephemeral streams that have the potential to

support breeding activity and lie within 300 metres of potential non-breeding habitat. However, based

on the type and quality of habitat within the project area, and the results of the targeted surveys,

there is a low likelihood that this species occurs within the project area.

 Dwarf Galaxias Galaxiella pusilla (Vulnerable) – Dwarf Galaxias was not detected within the study area

despite targeted surveys being undertaken. This species has a low potential to occur within the study

area.
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The extent of potential habitat for the four EPBC Act-listed fauna species noted above within the project area

represents a very small proportion of similar and higher quality habitat in the project locality and region. The

likelihood of the remaining nationally significant species occurring within the project area is considered low

due to the absence of suitable habitat and/or lack of records in local area and/or region (Appendix 3.2; Figure

10).

5.2.4 O the rMa tte rsofN ES

The surveyed sections of the project area do not support any other values corresponding with matters of NES

protected under the EPBC Act (e.g. World or National Heritage Areas).

5.2.4.1 Ra m sa rW e tla nd s

The closest Ramsar wetland is the Gippsland Lakes system, located approximately 500 metres to the east of

the project area (Figure 11). The wetland covers an area of approximately 60,000 hectares and encompasses

three main waterbodies, including Lake Wellington, Lake King and Lake Victoria. The Gippsland Lakes Ramsar

Site Ecological Character Description Report (SEWPaC 2010) identifies that the wetland system meets six of

the nine Ramsar site criteria:

 Criterion 1: The Gippsland Lakes is a particularly good representative example of a natural or near-

natural wetland, characteristic of the biogeographical region. It forms one of the largest coastal

lagoon systems in the Drainage Division and contains a distinctive landscape of wetlands and flat

coastal plains. The site supports a broad range of wetland types close to each other, including

periodically inundated palustrine marshes, permanently inundated palustrine marshes, shallow

lacustrine (lake) features, deep lacustrine features, lagoons with narrow inlets, and broad

embayments.

 Criterion 2: The site supports several nationally threatened wetland fauna species at various stages of

their life-cycle including two nationally threatened frog species (Green and Golden Bell Frog and

Growling Grass Frog), the vulnerable Australian Painted Snipe, a vulnerable fish species (the Australian

Grayling) and three nationally vulnerable and endangered wetland-associated flora species (Dwarf

Kerrawang, Swamp Everlasting and Metallic Sun-orchid Thelymitra epipactoides).

 Criterion 4: The site supports habitat and conditions that are important for critical life cycle stages of

a variety of wetland-dependent fauna species. The permanence of the main lakes and the relatively

regular flooding of the adjacent wetlands mean that this wetland is an important drought refuge for

many water birds and other aquatic species, including as permanent refugia and breeding sites for

two threatened frog species.

 Criterion 5: The Gippsland Lakes Ramsar site has been identified as being of outstanding importance

for waterbirds, regularly supporting more than 20,000 waterfowl.

 Criterion 6: Waterbird species which are considered to have met the one per cent population

threshold are: Red-necked Stint Calidris ruficollis, Black swan Cygnus atratus, Sharp-tailed Sandpiper

Calidris acuminate, Chestnut Teal Anas castanea, Musk Duck Biziura lobata, Fairy Tern Sterna nereis

and Little Tern Sterna albifrons.

 Criterion 8: Gippsland Lakes provides important habitats, feeding areas, dispersal and migratory

pathways, and spawning sites for numerous fish species of direct and indirect fisheries significance.

These fish have important fisheries resource values both within and external to the site.
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The proposed development will not lead to a significant impact to the Gippsland Lakes Ramsar site or any

other Ramsar wetlands. A detailed Significant Impact Assessment is provided below (Appendix 5)

5.2.4.2 Mig ra torySpe c ie s

Several EPBC Act-listed migratory species have previously been recorded within a 10-kilometre radius of the

project area (Figure 11). Suitable habitat within the project area for EPBC Act migratory is limited to the very

small low-lying areas (drainage lines and creeks) that would be inundated periodically, and the primary species

that would use these habitats include Latham’s Snipe, while the main areas of suitable habitat for migratory

species are several kilometres to the south east of the project area (i.e. in intertidal areas along the coast and

throughout the Gippsland Lakes Ramsar site) (Figure 10 and 11).

Migratory species listed under the EPBC Act are those protected under international agreements to which

Australia is a signatory. These include the Japan Australia Migratory Bird Agreement (JAMBA), the China

Australia Migratory Bird Agreement (CAMBA), the Republic of Korea Migratory Bird Agreement (ROKAMBA),

and the Bonn Convention on the Conservation of Migratory Species of Wild Animals. Migratory species are

considered matters of NES under the EPBC Act.

One species of bird recognised under the migratory provisions of the EPBC Act, the Rufous Fantail Rhipidura

rufifrons, was recorded in the project area during field surveys. An additional 18 EPBC Act-listed migratory

and/or marine species have been recorded within 10 kilometres of the project area, with an additional two

species not recorded from the project area although are predicted as having potential to occur (i.e. under the

PMST) (Table A2.3, Appendix 3.2).

While migratory bird species may periodically utilise the project area and project locality for foraging purposes,

the project area does not constitute ‘important habitat’ as defined under the EPBC Act Policy Statement 1.1

Matters of National Environmental Significance Significant impact guidelines 1.1 (DoE 2013), in that it does not

contain:

 Habitat utilised by a migratory species occasionally or periodically within a region that supports an

ecologically significant proportion of the population of the species;

 Habitat utilised by a migratory species which is at the limit of the species range; or,

 Habitat within an area where the species is declining.

This includes migratory species specifically outlined in the EES Scoping Requirements, including Little Tern
Sterna albifrons, Red-necked Stint Calidris ruficollis and Sharp-tailed Sandpiper Calidris acuminata.

In addition, as outlined in DoEE (2017):

‘Important habitats in Australia for migratory shorebirds under the EPBC Act include those recognised

as nationally or internationally important. The widely accepted and applied approach to identifying

internationally important shorebird habitat throughout the world has been through the use of criteria

adopted under the Ramsar Convention on Wetlands. According to this approach, wetland habitat

should be considered internationally important if it regularly supports:

 1 per cent of the individuals in a population of one species or subspecies of waterbird OR

 a total abundance of at least 20 000 waterbirds.

Nationally important habitat for migratory shorebirds can be defined using a similar approach to these

international criteria, i.e. if it regularly supports:
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 0.1 per cent of the flyway population of a single species of migratory shorebird OR

 2000 migratory shorebirds OR

 15 migratory shorebird species’.

Based on the criteria outlined above no habitat within or adjacent to the project area constitute important

habitat for migratory species. In addition, whilst individuals or small number of Latham’s Snipe may occupy

habitats on an occasional basis (i.e. no important or limiting habitat present within the project area for this

species).

Latham’s Snipe does not commonly aggregate in large flocks or use the same habitats as many other migratory

shorebird species. Consequently, habitat important to this species is not regularly identified by applying the

criteria outlined above, and different criteria are applied (DoEE 2017).

As outlined in DoEE (2017):

‘important habitat for Latham’s Snipe is described as areas that have previously been identified as

internationally important for the species, or areas that support at least 18 individuals of the species.

It is unlikely that the project area will support more than 18 individuals at any given time and therefore the

project area is not likely to contain an ecological important population of this species as defined under the

EPBC Act (DoEE 2017).

An assessment of potential impact to migratory species against the ‘Industry guidelines for avoiding, assessing

and mitigating impacts on EPBC Act listed migratory shorebird species’ (EPBC Act Policy Statement 3.21) (DoEE

2017) is provided below (Appendix 5).

5.3 Sta te Sig nific a ntVa lue s

Biodiversity matters present within the project area that are considered of significance to the State of Victoria

are outlined below.

5.3.1 Ec olog ic a lCom m unitie s

A review of the Modelled FFG Act Communities data layer contained on the DELWP NatureKit Map (DELWP

2020a) indicated the potential for two State significant ecological communities to occur in the project area,

namely the Forest Red Gum Grassy Woodland and Central Gippsland Plains Grassland communities. These

ecological communities correspond with the Plains Grassy Woodland vegetation type and can include areas

classified as the EPBC Act-listed GRGGW community (Section 5.2.1).

Field surveys confirmed the presence of the Forest Red Gum Grassy Woodland ecological community within

the surveyed sections of the project area. The community is represented by higher quality patches of Plains

Grassy Woodland and covers approximately 47.05 hectares of surveyed land within the project area and

project footprint (Figure 6). These areas support a diverse array of native species and lifeforms.

5.3.2 Flora spe c ie s

Field surveys recorded four State significant species within the project area, all of which are listed on the

Victorian Advisory List and not listed as Threatened under the FFG Act (Figure 9):

 Slender Wire-lily Laxmannia gracilis (Rare) - 33 individual plants were recorded at four separate

locations, including the reserve of Bairnsdale-Dargo Road (Plains Grassy Forest) (six individuals) and a

gully supporting Lowland Herb-rich Forest in the western section of the project area (27 plants).
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 Blue Mat-rush Lomandra glauca s.s (Status Poorly Known) - Three individual plants were recorded at

two separate locations supporting Lowland Herb-rich Forest, including the reserve of Limpyers Road

(one plant) and a gully in the western section of the project area (two plants).

 Slender Tick-trefoil Desmodium varians (Status Poorly Known) - One plant was recorded in a gully

supporting Valley Grassy Forest in the eastern section of the project area (Lucas Creek).

 Sandfly Zieria Zieria smithii subsp. smithii (Rare) - 10 individual plants were recorded at nine separate

locations (i.e. two plants at the one location) supporting Lowland Herb-rich Forest within the timber

plantation.

The project footprint encompasses all records of Slender Wire-lily, Blue Mat-rush and Sandfly Zieria. The

recorded Slender Tick-trefoil plant is located outside the project footprint.

The VBA contains records of an additional 78 State significant flora species previously recorded within the

project locality (i.e. a 10-kilometre area surrounding the project area) (Appendix 2.2; Figure 9). In addition to

the species nominated by database searches, two State significant species (Small-leaf Bush-pea Pultenaea

foliosa, and Tall Wasp Orchid Chiloglottis trilabra, not previously recorded in the project locality were identified

as having the potential to occur on site based on the presence of potential habitat, and have been assessed

accordingly (Appendix 2.2).

Of the 80 State significant flora species considered, 16 have the highest potential to occur within the project

area (Appendix 2.2):

 Billygoat Daisy-bush Olearia curticoma

 Bushy Hedgehog-grass Echinopogon caespitosus var. caespitosus

 Fisch's Greenhood Pterostylis fischii

 Fringed Helmet-orchid Corybas aconitiflorus

 Long-flower Beard-heath Leucopogon juniperinus

 Pale Swamp Everlasting Coronidium gunnianum

 Purple Diuris Diuris punctata (listed under the FFG Act)

 Red-tip Greenhood Pterostylis sp. aff. parviflora

 Small-leaf Bush-pea Pultenaea foliosa

 Southern Bristle-sedge Chorizandra australis

 Spurred Helmet-orchid Corybas aconitiflorus

 Sticky Bertya Bertya cunninghamii subsp. pubiramula

 Tall Wasp Orchid Chiloglottis trilabra

 Veined Spear-grass Austrostipa rudis subsp. australis

 Wavy Swamp Wallaby-grass Amphibromus sinuatus

 Woolly Waterlily Philydrum lanuginosum

Several additional State significant flora species have a moderate likelihood of occurrence within the project

area (Appendix 2.2). However, given these species were not detected through targeted surveys, any

populations within the project area are expected to be very small in numbers and possibly represented by only

a few individuals. The likelihood of the remaining State significant species occurring within the project area is
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considered low due to the absence of suitable habitat and/or lack of records in the local area (Appendix 2.2;

Figure 9).

5.3.3 Fa una Spe c ie s

Field surveys recorded one State significant species within the project area, the Yellow-bellied Sheathtail Bat

Saccolaimus flaviventris. Anabat surveys recorded this species at five of the eight surveyed Anabat sites (LF2,

DF1, DF2, DF3 and PW2) (excluding site W1 due to unit fail). This hollow-roosting species is listed under the

FFG Act and classified as Near Threatened on the Victorian Advisory List. There are limited records of Yellow-

bellied Sheathtail Bat in Victoria and it is considered that this species is a migrant, if not vagrant, to Victoria

(Lumsden and Platt 1991; DSE 2013). This species is considered a rare visitor to Victoria, with records of the

species usually sourced from the southern half of the State from late summer and autumn (OEH 2017).

In addition to the Yellow-bellied Sheathtail Bat, the Anabat survey recorded one potential call of the Eastern

Bent-wing Bat Miniopterus schreibersii oceanensis at Site LF1. The call has been attributed to the Large Forest

Bat / Eastern Bent-wing Bat complex, as it could not be accurately assigned to either species (Appendix 4.5).

Eastern Bent-wing Bat is a cave-dwelling species and is listed under the FFG Act and classified as Vulnerable

on the Victorian Advisory List (DSE 2013). The species is known to travel long distances when foraging, with

females being recorded travelling up to 65 kilometres in one night (Churchill 1998). Canopy vegetation across

the project area, including scattered trees, provide suitable foraging habitat for this species. Eastern Bent-

wing Bat is a cave dwelling species and based on available information there are no caves within the study

area.

The VBA contains records of an additional 25 State significant fauna species previously recorded within the

project locality (Appendix 3.2; Figure 10). Of these species, 16 are considered to have a moderate to high

likelihood of occurrence within the project area:

 Baillon's Crake Porzana pusilla palustris

 Black Falcon Falco subniger

 Brown Treecreeper (south-eastern ssp.) Climacteris picumnus victoriae

 Chestnut-rumped Heathwren Calamanthus pyrrhopygius

 Diamond Firetail Stagonopleura guttata

 Eastern Great Egret Ardea modesta

 Grey Goshawk Accipiter novaehollandiae novaehollandiae

 Hardhead Aythya australis

 Hooded Robin Melanodryas cucullata cucullata

 Lace Goanna Varanus varius

 Masked Owl Tyto novaehollandiae novaehollandiae

 Powerful Owl Ninox strenua

 Southern Toadlet Pseudophryne semimarmorata

 Speckled Warbler Chthonicola sagittatus

 White-bellied Sea-eagle Haliaeetus leucogaster

 White-throated Needle-tail Hirundapus caudacutus
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The likelihood of the remaining State significant species occurring within the project area is considered very

low or unlikely due to the absence of potential habitat and/or lack of records in the local area (Appendix 3.2;

Figure 10).

5.3.4 Sig nific a ntSite sO utsid e ofProje c tAre a

The project area does not contain any designated conservation reserves. However, the following reserves are

located within 10 kilometres of the project area (Figure 1):

 Riparian vegetation along the Michell River.

 Mitchell River National Park - Established in 1962, this reserve covers approximately 14,250 hectares

of land. The southern extent of the park is located approximately 4.4 kilometres north of the project

area.

 Providence Ponds Flora and Fauna Reserve - Established in 1984, this reserve covers approximately

2,420 hectares of land. The northern extent of the park is located approximately 6.4 kilometres south

of the project area.

 Fernbank Nature Conservation Reserve - Established in 1978, this reserve covers approximately 2.2

hectares of land. The park is located approximately 7.2 kilometres south of the project area.

 Saplings Morass Flora and Fauna Reserve - Established in 1984, this reserve covers approximately 10.2

hectares of land. The park is located approximately 200 metres from the project area (i.e. to the east

of the proposed haul road).

Information relating to Perry River Catchment has been outlined in several non-statutory documents:

 It is a high value waterway (based on criteria in the Victorian Waterway Management Strategy);

 It is a high priority asset in the West Gippsland Regional Catchment Strategy (WGCMA 2012);

 It is a priority waterway in the West Gippsland Waterway Strategy (WGCMA 2014); and

 It one of 10 four-year integrated catchment management projects across Victoria. The Victorian

government is investing over $1.6M over four years (2016-2020) to help protect the natural assets of

the Perry catchment.

Sites of Biological Significance (BioSites) are areas containing biological assets that contribute to the

conservation of Victoria’s indigenous flora and fauna. The identification of BioSites allows for the prioritisation

of conservation management and reservation, and incorporation of these assets into regional and local

planning procedures.

One BioSite, Redcourt Lane (#1682), is mapped by DELWP within the project area. This BioSite is of State

significance and overlaps the area of the Limpyers Road reserve covered by the ESO (51) (Section 1.4; Figure

1). The BioSite is also applied to a section of the ephemeral tributary stream located in the south-east corner

of the project area. The following additional BioSites are mapped within five kilometres of the project area by

DELWP:

 Nationally Significant: Deep Water Morass (5679), Fernbank - Lindenow South rail reserve (Grass

GPBD004) (3384), Skull Creek (5681), Lindenow South 3 (6160), Stockdale-Fernbank Rd (1752),

Providence Ponds Flora and Fauna Reserve (1745) and Lindenow South (1685).

 State Significant: Skull Creek Wetland (5677), Lindenow South 2 (5729), Iguana Creek (5676) and

Saplings Morass (5680).
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State and nationally significant areas occur in railway reserves between Fernbank and Marriage Lane and are

part of East Gippsland Shire Council's Environmental Significance Overlay. While a small area of highly

modified native vegetation is proposed to be impacted at the proposed Fernbank rail siding, this vegetation is

not significant at the national or State level (i.e. not listed under the EPBC Act nor the FFG Act as a threatened

ecological community).

5.4 Re g iona llySig nific a ntVa lue s

Field surveys recorded two regionally significant fauna species within the project area, Emu Dromaius

novaehollandiae and Eastern Long-necked Turtle Chelodina longicollis (otherwise referred to as Eastern Snake-

necked Turtle).

The VBA contains records of an additional 10 regionally significant fauna species previously recorded within

the project locality (DELWP 2018b) (Appendix 3.2; Figure 10). Of these species, six are considered to have a

moderate likelihood of occurring within the project area:

 Nankeen Night Heron Nycticorax caledonicus hillii

 Royal Spoonbill Platalea regia

 Azure Kingfisher Alcedo azurea

 Spotted Quail-thrush Cinclosoma punctatum

 Eastern Pygmy-possum Cercartetus nanus

 Dendy's Toadlet Pseudophryne dendyi

The likelihood of the remaining regionally significant species occurring within the project area is considered

low due to the absence of potential habitat and/or lack of records in close proximity (Appendix 3.2; Figure 10).

5.5 Ma pping ofGDEs

An overview of the base mapping units used in the GDE assessment within the study area is provided in Austral

Research and Consulting (2020) (Appendix 8).

EVC type, river name and wetland type are included where known. As outlined in Austral Research and

Consulting (2020) (Appendix 8):

‘A large area of Lowland Forest/Lowland Herb-rich Forest occurs in Limpyers State Forest, a DELWP

plantation and Providence Ponds/Perry River Water Frontage, west of the mine site. Plains Grassy Forest

is distributed mostly in scattered remnants, north and west of the mine site. Plains Grassy Woodland and

Lowland Forest/Damp Sands Herb-rich Woodland Mosaic occur south of the mine site. Wetland areas

occur on the plain south of the mine site. Areas of deep freshwater marsh occur south of the mine site

and are associated with Perry River, Deep water Morass and Lindenow Wildlife Sanctuary. Most of the

waterways in the study area are associated with the main stems of the Perry and Mitchell Rivers.

In total 110 potential GDE base mapping units were mapped for the study area with DTW < 15 m,

including 60 river segments and 50 EVC polygons. There were no wetlands mapped as likely GDEs within

the study area and GDE mapping was limited to areas of shallow water table in the north and east of the

mine site. GDEs mapped as having a very high likelihood were located along the lower reach of Moilun

Creek (Swamp Scrub/Warm Temperate Rainforest/Billabong Wetland Mosaic). GDEs with a high
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likelihood were mapped further upstream along Moilun Creek (Dry Valley Forest and Lowland Forest)

and west of Skull Creek in the far southeast corner of the study area (Plains Grassy Woodland). Moderate

likelihood GDEs were mapped along Long Marsh Gully, Perry Gully, Simpson Gully, Lucas Creek, Moilun

Creek and unnamed tributaries of the Mitchell River (Plains Grassy Forest and Valley Grassy Forest)’.

5.6 GDEVa lue

As outlined in Austral Research and Consulting (2020) the impact assessment does not include GDE value

considerations, and therefore impact to all GDEs is assessed equally. GDE value could be considered in future

if offset calculations were required. In summary, the following values are associated with the study area

(Austral Research and Consulting 2020):

 ‘The Mitchell River has a special listing under the Heritage Rivers Act 1992 due to its rich

ecological and cultural heritage and unique social and recreational value.

 Two Directory of Important Wetlands in Australia (DIWA) wetlands are located outside of the

study area to the south - Deep Water Morass and east - Lindenow Wildlife Sanctuary.

 Seasonal Herbaceous Wetlands are a nationally listed community (Environment Protection and

Biodiversity Conservation - EPBC Act 1999). A gridded surface displaying the likelihood of

occurrence of this community was obtained and overlaid the study area (Papas et al. 2016).

There is a low likelihood (<50%) of this community occurring in the shallow DTW area north and

east of the mine site. There is a higher likelihood of it occurring in the study area south of the

mine site (>70%), however DTW in this area - although affected by mounding - is still modelled

to be 60 - 70 m bgl. This community would not be considered a GDE and mounding is not

expected to impact on any areas of likely occurrence.

 The Mitchell River flows into Lake King, which forms part of the Gippsland Lakes Ramsar site - a

wetland site of international significance also protected under the EPBC Act.

 Gippsland Red Gum Grassy Woodland is a nationally threatened ecological community under

the EPBC Act. It has the potential to occur within the study area and is often associated with the

following EVCs: Plains Grassy Woodland and Plains Grassland. Plains Grassy Woodland is

mapped within the study area and 45 hectares of this community has been identified as a class

2 GDE. However, these areas are considered to have low to negligible risk as a result of predicted

mounding’.

As outlined in dot point three above regarding GDEs and the potential for Seasonal Herbaceous Wetlands to

occur to the north and east of the project area, the likelihood of this significant ecological community and

significant flora and fauna species occurring is low (based on a detailed desktop analysis of the EVCs in this

area) and this was confirmed by a recent site inspection (i.e. along Moilun Creek) on 28 August 2019. The

areas surrounding the GDEs that have been modelled to occur along Moilun Creek and the Mitchell River are

highly modified (i.e. food production area devoid of native vegetation).

Whilst GRGGW has been recorded within the project area (see Section 5.2.1), other areas of GRGGW occur

south of the project area, particularly along roadside reserves. Plains Grassy Woodland west of Skull Creek in

the far southeast corner of the GDE study area was mapped as having a high likelihood of groundwater

dependence (Austral Research and Consulting 2020). However, when the mounding thresholds and risk were

applied <1 hectare of this community had a low risk of impact from groundwater mounding (Austral Research

and Consulting 2020). In summary, based on the detailed groundwater modelling, desktop analysis completed
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by Austral Research and Consulting (2020) and the subsequent site observations along the banks of the

Mitchell River and Moilun Creek, there is a very low likelihood that the project will impact any GDE.
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6 SU MMARY O FECO LO GICALVALU ES

The project area is representative of many areas within the East Gippsland region as it has been previously

disturbed for agriculture and possesses large areas of improved pastures and derived native grasslands with

scattered patches of remnant vegetation and regrowth from past clearing. The majority of land surveyed is

classified as modified and disturbed land (including the timber plantation). The remaining areas support native

vegetation represented by 11 EVCs.

Much of this remnant vegetation and good quality terrestrial fauna habitat remaining within the project area

is confined to roadsides and the dissecting gullies, which have been less affected by past land clearing and

sustained agricultural land use. However, is understood that WGCMA and HVP have worked together over

several years to actively protect waterways through HVP’s landholdings, and this is reflected in the persistence

of native vegetation and fauna habitat in the pine plantation areas within the project area.

The large and relatively well-connected remnants in these areas are complimented by smaller, fragmented

patches of native vegetation and scattered trees which persist in modified areas. In addition, vegetated

ephemeral streams enhance water quality of the area as flow filters through vegetated gullies, while the

occurrence of large old trees in the roadside reserves provide important habitat for a range of fauna species.

The sensitivity of each ecological value has been assessed to inform the risk assessment. Sensitivity is the

susceptibility of an ecological value to change including its capacity to recover or adapt to an impact. The

sensitivity of an ecological value has been determined with respect to its conservation status, intactness,

uniqueness or rarity, resilience to change and replacement potential. The sensitivity of each ecological value

is outlined below (Table 22). The known and potential impacts on each group are detailed in Section 7.
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Ta b le 21.Key ecological values within the project area.

Ec olog ic a lva lue De sc ription Se nsitivitytoc ha ng e Com m e nt

National

GRGGW ecological community EPBC Act-listed ecological community High GRGGW is a critically endangered EPBC Act listed Ecological
community. This listing defines a community that is at ‘high risk
of further degradation and extinction’. This risk factor provides
little capacity for the community to absorb losses and recover
from impacts.

Swamp Everlasting, Dwarf Kerrawang, Gaping leek-
orchid

EPBC Act-listed flora species with the
potential to occur

High These species are rare and fill small ecological niches. Their
status ranges from endangered to vulnerable. This increases the
risk factor as removal of vegetation containing populations or
habitat results in the direct mortality of individuals, with little or
no capacity of recovery or regeneration.

Grey-headed Flying-fox, Swift Parrot, Regent
Honeyeater, Painted Honeyeater

EPBC Act-listed fauna species with
potential to occur

Low. Nomadic species. All of these species are a nomadic (not resident). Regent
Honeyeater, Painted Honeyeater and Swift Parrot may
temporarily reside within the project area on extremely rare
occasions. The proposed removal of modified Box-Ironbark
Forest and other eucalypts will mean a potential reduction of
suitable foraging habitat for these species in the project area.
However, there is no important or limiting foraging habitat for
any of these species within the project area, and higher quality
habitat is present in other parts of the species’ range in Victoria
and other States.

Giant Burrowing Frog EPBC Act-listed species with a low
likelihood of occurring within the study
area

High (although not
detected within the project
area)

Giant Burrowing Frog is dependent of certain habitats and
environmental conditions that limits their capacity to relocate in
response to development. There is sub-optimal habitat for this
species within the project area, and therefore there is a low
likelihood that a resident population occurs within the project
area. The proposed mine is not expected to impact this species.

Australian Grayling (Mitchell River) Nationally significant species. High
quality habitat along the Mitchell River

Moderate to High Aquatic species sensitive to changes in water quality and flow
rates.
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Ec olog ic a lva lue De sc ription Se nsitivitytoc ha ng e Com m e nt

Latham’s Snipe, Rufous Fantail, Little Tern, Red-
necked Stint, Sharp-tailed Sandpiper, and other
migratory species.

Listed as a migratory species under the
EPBC Act. Suitable habitat for Latham’s
Snipe (edges of dams, drainage lines and
low-lying area) and Rufous Fantail
(riparian vegetation) occur within the
project area. However, there is no
important or limiting habitat for any of
these species within the project area.
Similarly, there is a lack of suitable
habitat within the project area for Little
Tern, Red-necked Stint and Sharp-tailed
Sandpiper.

Moderate Latham’s Snipe and Eastern Great Egret’s sensitivity to change
are localised, while the proposed removal of remnant vegetation
(primarily along the drainage lines) will also have a localised
impact on suitable breeding and foraging habitat for Rufous
Fantail. Rufous Fantail is not a threatened species and is
expected to occupy suitable habitats (when in southern Australia)
in moderate to high numbers through suitable habitats in the
project area and broader region. Similar to above, all of these
species are a nomadic (not resident) and have the ability to
disperse outside of the project area to more suitable habitat.

State

Forest Red Gum Grassy Woodland ecological
community (FFG-Act listed)

State significant ecological community Moderate This community is listed under the FFG Act and is susceptible to
ongoing threatening processes. Often occurs are modified
remnants across private property with higher quality areas
persisting along roadsides.

Slender wire-lily, Blue mat-rush, Slender tick-trefoil,
Sandfly Zieria

State significant flora species known to
occur.

High All species are susceptible to disturbance.

Billygoat Daisy-bush, Bushy Hedgehog-grass, Fisch's

Greenhood, Long-flower Beard-heath, Pale Swamp

Everlasting, Purple Diuris, Red-tip Greenhood,

Small-leaf Bush-pea, Southern Bristle-sedge,

Spurred Helmet-orchid, Sticky Bertya, Tall Wasp

Orchid, Veined Spear-grass, Wavy Swamp Wallaby-

grass, Woolly Waterlily

State significant flora species with the
potential to occur within the study area.

Low All species are susceptible to disturbance.

Yellow-bellied Sheathtail bat and Eastern Bent-wing

Bat (potential recording)

State significant fauna species known to
occur within the study area.

Low Both are highly dispersive (nomadic) species that have the ability
to move outside of the project area to more suitable habitat.
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Ec olog ic a lva lue De sc ription Se nsitivitytoc ha ng e Com m e nt

Baillon's Crake, Black Falcon, Brown Treecreeper
(south-eastern ssp.), Chestnut-rumped Heathwren,
Diamond Firetail, Eastern Great Egret. Grey
Goshawk, Hardhead, Hooded Robin, Lace Goanna,
Masked Owl, Powerful Owl, Southern Toadlot,
Speckled Warbler, White-bellied Sea-eagle

State significant fauna species with the
potential to occur within the study area

Low to Moderate Known presence of all of these species in higher quality habitats
in the region. There is no important or limiting habitat within the
project area.

Regional -

Emu and Eastern Long-necked Turtle Regionally significant fauna species
known to occur within the study area

Low Known presence of these species in higher quality habitats in the
region. All of the birds have the ability to disperse into other
suitable habitats outside of the project area.

Nankeen Night Heron, Royal spoonbill, Azure
Kingfisher, Spotted Quail-thrush, Dendy’s Toadlet

Regionally significant fauna species with
the potential to occur within the study
area

Low to Moderate Known presence of all of these species in higher quality habitats
in the region. All of the birds have the ability to disperse into
other suitable habitats outside of the project area.

Other ecological features

Remnant vegetation (11 EVCs) 245.59 hectares of remnant vegetation

represented by 11 Ecological Vegetation

Classes (EVCs).

High A high proportion of the EVCs are either Endangered or
Vulnerable in the bioregion.

Remnant vegetation (hollow-bearing trees) Direct removal of 331 large scattered
trees and 373 large trees in patches. Of
these, 704 Large Trees 131 (94 in the
project area and 37 in the infrastructure
area) of them have a DBH of 120+
centimetres, and a proportion of these
large mature trees contain hollows.

High Hollow-bearing trees are important for a range of fauna species
for breeding, roosting and foraging. Given that it takes many
years (often >80-100 years) for trees to form hollows there is
consideration timeframe to replace hollows across the
landscape.

Wetlands 34.10 hectares of land classified by

DELWP as a ‘Current Wetland’ is within

the study area.

Moderate. Modified
wetland habitat within the
study area

Many wetlands in the project area have been drained for
agriculture and often those remaining support high habitat value
for a range of fauna species. Most wetland EVCs are endangered.
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Ec olog ic a lva lue De sc ription Se nsitivitytoc ha ng e Com m e nt

Downstream waterways (potential habitat of listed
aquatic species) and wetlands (Gippsland Lakes)

Moderate to High The Gippsland Lakes are an internationally important wetland for
a diversity of biota, including significant waterbirds, shorebirds,
and aquatic species.
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7 TH REATEN IN G PRO CESSES AN D ASSO CIATED

IMPACTS

7.1 Thre a te ning Proc e sse s

The project activities and key threatening processes outlined in Table 22 align with the following Potentially

Threatening Processes listed under the FFG Act:

 Alteration to the natural flow regimes of rivers and streams.

 Degradation of native riparian vegetation along Victorian rivers and streams.

 Habitat fragmentation as a threatening process for fauna in Victoria.

 Increase in sediment input into Victorian rivers and streams due to human activities.

 Infection of amphibians with Chytrid Fungus, resulting in chytridiomycosis.

 Input of toxic substances into Victorian rivers and streams.

 Invasion of native vegetation by Blackberry Rubus fruticosus L. agg.

 Invasion of native vegetation by ‘environmental weeds’.

 Loss of coarse woody debris from Victorian native forests and woodlands.

 Loss of hollow-bearing trees from Victorian native forests.

 Loss of terrestrial climatic habitat caused by anthropogenic emissions of greenhouse gases.

 Predation of native wildlife by the cat, Felis catus.

 Predation of native wildlife by the introduced Red Fox Vulpes vulpes.

 Prevention of passage of aquatic biota as a result of the presence of instream structures.

 Reduction in biodiversity resulting from Noisy Miner (Manorina melanocephala) populations in

Victoria.

 Reduction in biomass and biodiversity of native vegetation through grazing by the Rabbit Oryctolagus

cuniculus.

 Removal of wood debris from Victorian streams.

 Use of Phytophthora-infected gravel in construction of roads, bridges and reservoirs.

 Wetland loss and degradation because of change in water regime, dredging, draining, filling and

grazing.
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7.2 Pote ntia lIm pa c ts

The construction and operational phases of the project involve activities and associated processes that will, or have the potential to, lead to the loss, reduction

or reduced viability of ecological values within the project area and project locality. This impact assessment identifies the following potential impacts associated

with the project:

 Loss and/or degradation of terrestrial species and habitats; and,

 Loss and/or degradation of aquatic species and habitats.

The correlation of project activities with key threatening processes, and the potential impacts outlined above are summarised below (Table 22). Given that

mining is proposed to occur in stages over a 20-year period, all activities linked to key threatening processes will extend across the construction and operational

phases of the project.

Ta b le 22.Project activities, key threatening processes and likely / potential impacts.

Ac tivity Proje c tsta g e Ke ythre a te ning proc e ss Im pa c ts

Land clearing associated with infrastructure development
and mining

Construction and Operation

Vegetation removal

Habitat fragmentation and edge effects

Loss of hollow-bearing trees

Proliferation of weed and pest species

Loss and/or degradation of terrestrial species

Loss and/or degradation of terrestrial habitat

Loss and/or degradation of ecological communities

Development of roads, pipelines and powerlines associated
with infrastructure development and mining

Construction and Operation

Vegetation removal

Habitat fragmentation and edge effects

Direct fauna mortality

Loss and/or degradation of terrestrial species

Loss and/or degradation of terrestrial habitat

Loss and/or degradation of ecological communities

Disturbance to waterbodies associated with infrastructure
development and mining

Construction and Operation

Vegetation removal

Habitat fragmentation

Direct fauna mortality

Loss and degradation of aquatic habitat

Loss and/or degradation of aquatic species

Loss and/or degradation of aquatic habitat

Loss and/or degradation of ecological communities

Use of vehicles and machinery associated with infrastructure
development and mining

Construction and Operation

Vegetation removal

Noise, dust and light

Proliferation of weed and pest species

Loss and/or degradation of terrestrial habitat

Loss and/or degradation of ecological communities



90
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Ac tivity Proje c tsta g e Ke ythre a te ning proc e ss Im pa c ts

Increased human activity associated with infrastructure
development and mining

Construction and Operation

Vegetation removal

Noise, dust and light.

Proliferation of weed and pest species

Loss and/or degradation of terrestrial habitat

Loss and/or degradation of ecological communities
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The following sections detail the known and potential impacts on ecological values associated with each

key threatening process.

7.3 Dire c tIm pa c ts

7.3.1 Ve g e ta tionRe m ova la nd H a b ita tLoss

The proposed activity will result in the removal of 160.30 hectares of remnant, 373 Large Trees in patches

of native vegetation and 461 scattered trees (331 scattered large trees and 130 scattered small trees)

within the surveyed sections of the project footprint, noting that areas within the footprint remains

unsurveyed (Figure 2). Due to the nature of the proposed activity, areas of vegetation that will be directly

affected by the project will be completely removed. The proposed vegetation losses and the extent of

modelled EVCs within the project locality and encompassing bioregions is provided below (Table 23), while

a summary of the scattered trees (both large and small trees) recorded within the project footprint is

provided below (Table 24).

Of the 160.30 hectares proposed to be impacted the majority of this vegetation is either in low (i.e. 24.53

hectares or 15.30% of the total area) or moderate quality (i.e. 114.71 hectares or 71.55% of the total area),

with a comparatively smaller proportion of the total area supporting high quality vegetation (i.e. 21.08

hectares or 13.15% of the total area) (Figure 7). In addition, patches of native vegetation and scattered

trees within the project footprint are classified according to the Bioregional Conservation Status (BCS) (for

EVCs) or size class (for scattered trees) (Figure 8a). Modelling completed by DELWP indicates that EVCs

representative of each BCS are located throughout the project locality (Figure 8b). Endangered/ Vulnerable

EVCs are scattered across the landscape and concentrated along roadsides and watercourses. EVCs of

lower conservation significance are represented predominately as large intact patches, concentrated

around Mitchell River National Park and other areas of bushland to the north of the project area.

Although one property was not access during the surveys, based on an assessment from adjoining

properties and from the roadside, there is modified patches of native vegetation and several scattered

trees, and these areas are proposed to be removed as part of the project. A detailed habitat hectare

assessment would be required for this area (i.e. north western portion of the project area) where site

access was not granted during the detailed ecological investigations to accurately determine the extent

and quality of native vegetation in this area, and to determine the offset requirements under the State

Guidelines (DELWP 2017) (i.e. a Native Vegetation Removal report similar to that provided in Appendix 6).

However, given the results of the desktop assessment and the interpretation of aerial photography, the

area not assessed on ground is likely to be highly modified given the current and historic land practices (i.e.

grazing).

Whilst the proposed mine is likely to have an impact at a Project Locality level (i.e. within 10 kilometres of

the study area). A detailed Environmental Management Plan for the project will be prepared and

implemented to ensure there is sufficient monitoring of key ecological values and should significant impacts

occur additional mitigation measures / strategies will be undertaken.
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Ta b le 23.Summary of vegetation. Losse s

EVC

Mod e lle d e xte nt(ha ) withinthe Proje c t
loc a lity1 Exte ntinthe

Gippsla nd Pla in
Biore g ion(ha )

Estim a te d e xte ntin
the Ea stGippsla nd

Lowla nd sBiore g ion
(ha )

Fie ld surve y-Proje c t
a re a (ha )

Fie ld surve y-Proje c t
footprint(ha ) with

ha b ita the c ta re
sc ore inb ra c ke tsPre -1750 2005

Aquatic Herbland (EVC 653) (Endangered) - - 0.00 0.00 1.03 0.93 (0.29 - 0.45)

Box Ironbark Forest (EVC 61) (Vulnerable) - - - - 7.51 7.51 (0.40 – 0.50)

Dry Valley Forest (EVC 169) (Endangered) 808.58 450.66 - - 0.86 0

Lowland Forest (EVC 16) (Vulnerable) 13,242.15 6,330.08 26,371.10 276,761.87 22.24 5.01 (0.29-0.49)

Lowland Herb-rich Forest (EVC 877) (Depleted) 8,398.36 4,097.09 490.14 15,070.58 13.80 8.61 (0.21 - 0.61)

Plains Grassy Forest (EVC 151) (Endangered) 5,170.11 954.73 30,378.11 629.52 60.93 42.51 (0.20 - 0.58)

Plains Grassy Wetland (EVC 125) (Endangered) 5.47 0.81 102.16 0.81 0.31 0.28 (0.32 - 0.52)

Plains Grassy Woodland (EVC 55) (Endangered) 9,020.69 1,149.87 18,877.89 646.53 47.05 14.54 (0.16 - 0.68)

Riparian Shrubland (EVC 19) (Endangered) 504.68 185.79 - - 1.15 0

Sedge Wetland (EVC 136) (Vulnerable) 168.47 98.71 - - 3.03 0

Valley Grassy Forest (EVC 47) (Vulnerable) 427.75 106.53 445.21 4,649.02 87.68 74.81 (0.15 - 0.50)

Lowland Forest/Damp Sands Herb-rich Woodland
Mosaic (EVC 795) (Vulnerable)

4,452.79 1,286.64 - - - -

Aquatic Herbland/Plains Sedgy Wetland Mosaic (EVC
691) (Vulnerable)

118.01 48.06 - - - -

Billabong Wetland Aggregate (EVC 334) (Endangered) 15.59 5.99 - - - -

Blackthorn Scrub (EVC 27) (Rare) 9.13 9.13 - - - -

Damp Forest (EVC 29) (Least Concern) 31.31 31.31 - - - -

Damp Sands Herb-rich Woodland (EVC 3) (Vulnerable) 808.08 186.57 - - - -

Dry Rainforest (EVC 34) (Endangered) 5.1 1.61 - - - -

Dry Rainforest/Warm Temperate Rainforest/Gallery
Rainforest/Riparian Shrubland/Riverine Escarpment
Scrub/Blackthorn Scrub Complex (EVC 322) (Endangered

39.60 39.60 - - - -
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EVC

Mod e lle d e xte nt(ha ) withinthe Proje c t
loc a lity1 Exte ntinthe

Gippsla nd Pla in
Biore g ion(ha )

Estim a te d e xte ntin
the Ea stGippsla nd

Lowla nd sBiore g ion
(ha )

Fie ld surve y-Proje c t
a re a (ha )

Fie ld surve y-Proje c t
footprint(ha ) with

ha b ita the c ta re
sc ore inb ra c ke tsPre -1750 2005

Dry Valley Forest/Swamp Scrub/Warm Temperate
Rainforest Mosaic (EVC 695) (Endangered)

660.28 40.15 - - - -

Gallery Rainforest (EVC 135) (Endangered) 259.61 56.14 - - - -

Grassy Woodland (EVC 175) (Endangered) 84.56 1.35 - - - -

Heathy Woodland (EVC 48) (Least Concern) 840.12 669.62 - - - -

Herb-rich Foothill Forest (EVC 23) (Least Concern) 0.21 0.14 - - - -

Plains Grassy Woodland/Gilgai Wetland Mosaic (EVC
259) (Endangered)

3,112.25 390.12 - - - -

Riparian Forest (EVC 18) (Depleted) 3.70 3.70 - - - -

Riverine Escarpment Scrub (EVC 82) (Rare) 141.45 141.45 - - - -

Sandy Flood Scrub (EVC 141) (Endangered) 567.06 335.32 - - - -

Shrubby Damp Forest (EVC 316) (Least Concern) 278.86 278.60 - - - -

Shrubby Dry Forest (EVC 21) (Least Concern) 1,569.47 1,566.19 - - - -

Swamp Scrub/Warm Temperate Rainforest/Billabong
Wetland Mosaic (EVC 701) (Endangered)

1,812.52 48.04 - - - -

Valley Slopes Dry Forest (EVC 177) (Rare) 62.90 62.90 - - - -

Warm Temperate Rainforest (EVC 32) (Endangered) 90.01 90.01 - - - -

DELWP Mapped ‘Current Wetland’ - - 46,030.14 9,364.62 34.1 6.10

Total (ha) 52,708.87 18,666.91 122,694.65 307,122.08 279.69 160.30

N ote :
1. Based on 2005 EVC modelling within 10 kilometres of the project area. As outlined above, of the 160.30 hectares proposed to be impacted, the majority of this vegetation is either in low (i.e. 24.53
hectares or 15.30% of the total area) or moderate quality (i.e. 114.71 hectares or 71.55% of the total area), with a comparatively smaller proportion of the total area supporting high quality vegetation
(i.e. 21.08 hectares or 13.15% of the total area) (Figure 7).
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Ta b le 24.Summary of scattered trees within the project footprint and proposed to be impacted.

Species Number of trees

Blue Box Eucalyptus baueriana 5

Black Sheoak Allocasuarina littoralis 1

Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 126

Messmate Eucalypt obliqua 7

Red Box Eucalyptus polyanthemos 191

Red Ironbark Eucalyptus tricarpa 13

Red Stringybark Eucalyptus macrorhyncha 18

Dead stag 53

Unidentified Eucalyptus Eucalyptus spp. 2

Walkerie Mallee Eucalyptus dumosa 1

White Stringybark Eucalyptus globoidea 39

Yellow Box Eucalyptus melliodora 4

Yellow Stringybark Eucalyptus muelleriana 1

Grand Total 461

7.3.2 Dire c tFa una Morta lity

Some diurnal (day active) and mobile species, such as birds, may be able to move away from the path of

clearing and may not be greatly affected unless they are nesting. However, other species that are less

mobile (i.e. ground dwelling reptiles and mammals), or those that are nocturnal and nest or roost in tree

hollows during the day (i.e. arboreal mammals such as possums and microchiropteran bat species), may

find it difficult to escape roosts and move rapidly over relatively large distances when disturbed. During

clearing activities, susceptible species are at high risk of direct mortality.

Entrapment of wildlife in trenches or other excavations is another potential cause of fauna injury or death.

Species most likely to become trapped in pits or other excavations are larger ground dwelling species that

can move across a modified landscape in the absence of woodland or forest habitat (e.g. macropods and

reptiles).

There is also a chance of an increase in fauna mortality through vehicle strike during the construction and

operational phases of the project. Although roadways currently exist and are utilised in the project area,

the proposed activity would lead to a significant increase in local road use. During project construction,

the daily project workforce is expected to peak at approximately 130 people, all of which would be

accommodated in surrounding towns including Lindenow, Bairnsdale, Briagolong, Stratford and Sale.

During operations, the transport of heavy metal concentrate by road will occur 24 hours a day, seven days

a week, with approximately 26 return trips from the mine site to Port Anthony expected each day.

7.3.3 LossofH ollow-b e a ring Tre e s

Whilst habitat loss is recognised above in Section 7.3, the loss of hollow-bearing trees requires specific

mention due to the important role hollows play in supporting a wide range of fauna and the difficulty

associated with the replacement of this resource.
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Four of the 26 listed fauna species known or considered potentially present within the project area use

hollow tree resources for breeding and roosting (Yellow-bellied Sheathtail Bat, Powerful Owl, Masked Owl

and Eastern Pygmy Possum).

The field surveys identified hollow-bearing trees within the assessed sections of the project footprint. The

size of the hollow entrance utilised varies for many species, as entrance size is related to the body length

of individuals (Goldingay 2009). Small hollows (<10 cm) would be utilised by microchiropteran bats,

medium hollows (11-15 cm) by lorikeets and parrots, large hollows (>20 cm) by owls. Most hollows within

the project area are small (to medium) and a higher proportion of tree hollows were observed in the

patches of more mature remnant native vegetation within the project area (e.g. along roadsides). While

many attributes of tree hollows may be selected by hollow using species, such as hollow depth, entrance

size and hollow type, hollows are more likely to occur and be used by wildlife in large trees that are many

decades or even centuries old (Goldingay 2009).

The project will result in the loss of 331 scattered large trees (Section 7.3). Field surveys confirmed that

many of these mature trees support hollows suitable for a range of fauna species. Hollow-bearing trees

are also present throughout the remnant patches of woodland and forest recorded within the project

footprint. Although not all of the 373 large trees in patches of vegetation and 331 scattered trees (and

other trees not defined as large trees under the EVC benchmark) were assessed for hollows, based on the

size of the trees (i.e. Diameter at Breast Height), there are 131 trees that are at least 120 centimetres DBH

and which either currently support larger hollows (potentially used by owls and arboreal mammals), or that

have the potential to contain hollows in the short-term (Table A2.4). Of these, 94 trees occur within the

project area and 37 occur within the infrastructure corridors, many of which will be avoided. A total of 78

trees are proposed to be directly impacted, three indirectly impacted (i.e. >10% of their TPZ impacted) and

the remaining 50 are proposed to be retained. There are other trees within the project that are not mature

but currently support hollows or fissures that would be used by fauna, however a detailed assessment of

each tree (including the identification of tree hollows) within the project area was not undertaken. Where

possible the protection of large trees, including trees supporting hollows (of all sizes), will be one of the

management actions outlined in the Biodiversity Management Plan which will be prepared for the project.

7.3.4 Lossa nd De g ra d a tionofAqua tic H a b ita t

Aquatic values within the project footprint including the dissecting gullies (Perry Gully, Simpson Gully and

Lucas Creek) and ephemeral tributary streams will be directly impacted by the project as habitat is

removed, water re-diverted and the geomorphology/orientation of waterbodies altered. The project is

likely to result in the removal of 6.10 hectares of DELWP mapped ‘current wetland’ (although not all this

area is actually wetland habitat), and 0.28 hectares of Plains Grassy Wetland.

Waterbodies within the project footprint provide potential habitat for a range of flora and fauna species,

including conservation significant species known or considered likely to occur on site (Sections 5.2, 5.3 and

5.4). The abundance and diversity of species is likely to be concentrated in aquatic habitats of higher

quality, including the sites of moderate and high quality identified during the Aquatic Ecology Assessment

(Section 5.1.5.2).

Waterbodies within the broader project area may be impacted by sediment runoff and sedimentation,

wastewater discharge and accidental chemical spills. Sediment loss and deposition during soil disturbance,

if not controlled, has the potential to smother existing aquatic native vegetation and facilitate the spread

of undesirable weed species. Sediment runoff also has the potential to impact on water quality, through

increases in turbidity, nutrients, heavy metals and/or chemicals if it is not subject to the normal control
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measures. Excess or accumulated discharges of water into waterways because of operations may reduce

water quality and impact on the natural wetting and drying regime of the receiving water body. Machinery

fuel and other chemicals associated with the construction and operation of the project pose a potential

threat to the aquatic environment if they can enter any waterways. Impacts will be dependent on the

amount and toxicity of the chemicals. These threatening processes are likely to directly affect aquatic,

semi-aquatic and riparian habitat (as water tables change) whilst potentially having long-term impacts on

remnant native vegetation and associated fauna in the immediate vicinity.

7.4 Ind ire c tIm pa c ts

7.4.1 Aqua tic H a b ita tsO utsid e ofthe Proje c tAre a

The Mitchell River supports high quality aquatic fauna habitat, including a known population of Australian

Grayling. The on-site dams surveyed supported a range of aquatic macrophyte species and limited aquatic

fauna. Short-finned Eels were detected in the dams, and the dams are unlikely to support other fish species

due to the limited connectivity with waterways.

The potential indirect impacts to the Mitchell River and downstream (e.g. Perry River, King and Wellington

Lakes and Gippsland Lakes Ramsar wetland of international importance) have been assessed and are

outlined in the Surface Water Assessment Reports (Water Technology 2020a, 2020b) and the Groundwater

Modelling Report (EMM 2020). Waterways directly and indirectly impacted by the proposed mine, must

be considered according to the State Environment Protection Policy. The following key points relate to

potential impacts to downstream water environments from the proposed mine, including surface water

extraction and tailing seepage into the groundwater aquifer(s) (Water Technology 2020b):

 Flow Regime – likely changes to water runoff from the mine site into the Mitchell and Perry Rivers,

with a greater degree of runoff predicted for the Perry River. However, these negligible changes

will not be perceivable on the receiving waterways, and;

 Water Quality – no likely adverse impacts to the water quality of the Mitchell River. The Gippsland

Lakes, downstream of the Mitchell River, are therefore unlikely to be adversely impacted.

Water Technology (2020b) undertook a surface water analysis to determine any impacts to Perry and

Mitchell Rivers, and the results of which are provided in Section 5.3.3 (Page 105). It states that:

‘The long-term data analysis in the Perry and Mitchell Rivers indicated that there would be a net

decrease in nutrients in the receiving waters under the three mining scenarios assessed.

Consequently, it is predicted that there will be no nutrient related impact to the Gippsland Lakes

due to mining activities.

The water quality analysis in the Perry River predicted that TSS would increase for short periods,

however average annual sediment loads were shown to decrease for all mining scenarios. In the

Mitchell River downstream of the project site, sediment loads were predicted to slightly increase for

the year 5 and year 15 mining scenarios by 9 t/y and 22 t/y, respectively. This could result in

additional sediment loads to the Gippsland Lakes, which is 50 km downstream of the project site.

Of the additional sediment loads, it is likely that the sediment will be a mixture of grain sizes, and

thus a portion of the predicted sediment load will settle prior to reaching the Gippsland Lakes.

Consequently, the inference that all additional loads will reach the Gippsland Lakes is very

conservative.
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Any potential sediment related impacts to the Gippsland Lakes are insignificant and negligible in

comparison to existing sediment transport processes that take place and will not impact the

ecological character of the Gippsland Lakes’.

Furthermore, based on a detailed surface water analysis for the project, Water Technology (2020b)

conclude that (Section 6, Page 107):

‘The minor increase in annual sediment load from the Mitchell River under the year 5 and year 15

mining scenarios are not expected to impact the ecological character of the Gippsland Lakes due to

their negligible volume in comparison to the variability and scale of existing sediment impacts from

the Mitchell River and other tributaries’.

For the Perry, the long-term data analysis indicated no material impact from sediment, nutrients

and heavy metals. Additionally, the event-based analysis highlighted that TSS concentrations may

increase above the background levels for short periods of time. Despite this, the long-term analysis

indicated no exceedances of the relevant turbidity WQQ.

Based on the hydrological reports by Water Technology and EMM, the proposed water extraction along

Mitchell River (which is likely to be highly localised and comparatively minor compared with the current

flows along the River) is not likely to have a significant residual impact to aquatic values, including significant

species such as Australian Grayling. In summary, there is a high level of confidence that aquatic values and

matters of NES such as the Gippsland Lakes Ramsar Wetland (and associated migratory shorebirds and

waterbodies) will not be significantly impacted by the project.

7.4.2 Ground wa te rDe pe nd e ntEc osyste m s

An assessment of the potential impact on GDEs is provided below (Appendix 8) (Austral Research and

Consulting 2020):

‘Mounding thresholds and associated risk ratings were applied to mapped potential GDEs to assess

mounding impacts. Mapped EVCs that are unlikely to be GDEs were also assessed to determine if

water table mounding had the potential to change their status to become new GDEs. This exercise

found there were no river segments, wetlands or patches of vegetation that could potentially

change from non-GDEs to GDEs as a result of mounding.

A segment of lower Moilun Creek was classified as having a high risk, and segments on tributaries

of Lucas Creek and Skull Creek were classified as having low risk (both east of the mine site). In

terms of vegetation, 2.5 ha of the endangered Swamp Scrub/Warm Temperate Rainforest/Billabong

Wetland Mosaic was classified as high risk.

Two small (< 1 ha) areas of Plains Grassy Woodland and Dry Valley Forest were classified as low

risk, as was 4 ha of Plains Grassy Forest. 'At risk' vegetation was mostly associated with the riparian

areas of the lower reach of Moilun Creek.

Furthermore, as outlined in Austral Research and Consulting (2020):

‘The Gippsland Lakes Ramsar site is a major discharge area for the shallow alluvial aquifer (and

potentially other underlying aquifers), and it receives inflows from several major waterways

including the Mitchell River.

However, impacts to the Gippsland Lakes are unlikely, largely due to the distance from the mine site and

based on the detailed ground water investigations (EMM 2020). Both Perry River and Providence Ponds,
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although occurring within the project locality, were not mapped as GDEs and are not expected to be

impacted by mounding in the shallow, alluvial aquifer (Austral Research and Consulting 2020).

In summary, based on the detailed groundwater modelling, desktop analysis completed by Austral

Research and Consulting (2020) and the subsequent site observations along the banks of the Mitchell River

and Moilun Creek, there is a very low likelihood that the project will impact any GDE. Any required GDE

monitoring would primarily be located along the lower reach of Moilun Creek and sections of Mitchell River.

7.4.3 H a b ita tFra g m e nta tiona nd Ed g e Effe c ts

7.4.3.1 Ha b ita tFra g m e nta tion

Habitat fragmentation relates to the dividing up of once continuous habitats into separate smaller

‘fragments’ (Fahrig 2002). The habitat fragments created by fragmentation tend to be smaller and

separated from each other by a matrix of less suitable habitat. The new dividing habitat type between

fragments is often artificial and less suitable to the species remaining within these newly created fragments

(Bennett 1990) or is generally only used by adaptive and aggressive generalist species (e.g. Noisy Miners,

(Grey et al. 1998)). Consequently, the inadvertent selection for aggressive generalist species through

habitat fragmentation further decreases population levels of other species remaining in the fragments.

While the project is situated in a landscape that is currently heavily fragmented by agricultural activities

and other anthropogenic processes, the proposed activity will result in the removal of existing local wildlife

corridors, particularly those provided by remnant vegetation within the dissecting road reserves, tributary

streams, gullies, and scattered trees present across the site (Section 6).

This level of fragmentation may impact on the habitat quality of the newly created smaller patches adjacent

to the project footprint and may affect species dispersal particularly for relatively sedentary species such

as small mammals, frogs, and reptiles which can lead to crowding effects and increased competition within

habitat patches. Mobile species such as larger mammals, birds and bats may not be affected by this level

of fragmentation given the landscape in which they currently exist is fragmented and their ability to

disperse to retained areas of habitat.

The impacts of fragmentation will be greatest within land encompassed by the ephemeral tributary streams

and roadsides classes, where the project footprint dissects high quality remnant patches of native

vegetation. Of significance, some of the highest quality patches of native vegetation recorded within the

project area would be fragmented by the project footprint, including patches of Plains Grassy Forest

(PGF13, PGF11 and PGF2) and Valley Grassy Forest (VGF6) along the northern footprint boundary, and

Lowland Forest (LF1) along the southern boundary.

High quality, linear patches of Plains Grassy Forest (PGF17) and Lowland Herb-rich Forest (LHRF4) located

along Bairnsdale-Dargo Road and Limpyers Road are also dissected by the project footprint (Figure 6). With

the exception of the areas outlined above, given that the native vegetation within the project area is largely

fragmented, it is highly unlikely that any fauna species (including significant species) would be significantly

impacted by the project, through their inability to disperse within and between suitable habitats within and

outside of the project area.

7.4.3.2 Ed g e Effe c ts

Habitat fragmentation leads to edge effects - zones of changed environmental conditions (e.g. altered light

levels, wind speed, temperature) occurring along the edges of habitat fragments. These new

environmental conditions along the habitat edges can promote the growth of different vegetation types
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(including weeds), promote invasion by pest animals specialising in edge habitats, or change the behaviour

of resident animals (Moenting and Morris 2006). Edge zones can be subject to higher levels of predation

by introduced mammalian and native avian predators.

Within the project area, many patches of vegetation and habitat are already fragmented and as a result are

already subject to significant edge effects. However, as the project is likely to fragment relatively intact

areas of vegetation and habitat, it is likely that the project would increase the overall extent of edge effects

in the project area, resulting in a decreased area of core habitat available for edge sensitive species (i.e.

listed woodland birds) and increased habitat for aggressive generalist animal species (i.e. Noisy Miners),

invasive weeds and nest predators (i.e. Currawongs).

7.4.4 Prolife ra tionofW e e d a nd Pe stSpe c ie s

Weed species are well established throughout the project area, including many noxious weed species

(Section 5.1.2.1). Cleared lands containing improved pastures that have been overgrazed and not managed

appropriately contain the greatest weed density. Without appropriate management strategies, project

activities have the potential to disperse weeds into areas adjoining the project footprint including into

pastures and native vegetation that are not currently invaded by these species.

The most likely causes of weed dispersal associated with the project include earthworks (i.e. trenching),

movement of soil, and attachment of seed (and other propagules) to vehicles and machinery. This is an

indirect impact that may reduce habitat quality of native vegetation and the quality of uninfected pastures.

However, it should be recognised that much native vegetation within the project area is disturbed and

already has considerable weed growth. Therefore, the overall extent of habitat modification from weed

invasion is not likely to increase extensively.

Introduced animals were commonly recorded in the project area during the field survey, including

European Hare, European Rabbit and Red Fox. These species are well established in the project area and

locality and the project is not predicted to increase their prevalence or increase the impact of these species

on native wildlife. Project activities have the potential to disperse pest species out of the project area

across the surrounding landscape due to habitat removal, noise and human presence during construction

and operations. However, the project is not likely to result in the establishment of these pest species in

areas where they are currently absent.

Cinnamon Fungus Phytophthora cinnamomi, is widely spread throughout Victoria and is associated with

impacts such as dieback in eucalypts (East Gippsland CMA 2013). The project area lies within an

environment at risk to Cinnamon Fungus (DSE 2004b). The risk of impacts from, and transmission of

Cinnamon Fungus during site construction and operational activities, will be high if the pathogen is not

managed during construction.

7.4.5 N oise ,Dust,Lig hta nd Spills

7.4.5.1 N oise

Many animals detect and depend on sound to communicate, navigate, evade danger and find food.

Anthropogenic noise can alter the behaviour of animals or interfere with their normal functioning (Bowles

1997). During construction there will be increased noise levels in the project area and locality due to

ground disturbance, machinery and vehicle movements, and vegetation clearing. Machinery including

bulldozers, front end loaders, excavators, graders, trucks (water, concrete), tippers, rollers, cranes,

generators, welding machines, and pumps will be in operation. The noise associated with the operation of
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this machinery during the construction phase may disturb animals and may interrupt various stages of their

life cycle. During the operational phase, noise emissions will occur 24 hours a day, seven days per week

(Section 3). Noise modelling undertaken as part of the Fingerboards Mineral Sands Project Noise and

Vibration Assessment (Marshall Day Acoustics, 2018) found that predicted noise levels at all relevant

assessment locations around the project area were in accordance with EPA Victoria’s Noise from Industry

in Regional Victoria (NIRV) guideline day and evening criteria. During the night period, marginal

exceedances are predicted (1 dB) under some worst-case scenarios. Whilst these guidelines are based on

the protection of community wellbeing and amenity rather than ecological values, no set guidelines for

ecological noise criteria currently exist.

The project area is situated in an agricultural landscape that is affected by some machinery noise daily.

Roads are also nearby and therefore occasional traffic noise is present. Native fauna species are likely to

habituate to noise associated with the proposed activity and are likely to continue to use the areas adjoining

the project footprint for foraging, roosting and/or breeding. This is consistent with other mine sites,

including mineral sands operations. As such, the overall risk of impacts to native fauna associated with

noise is expected to be low, and there is a high level of confidence with this determination.

7.4.5.2 Dust

The construction and operational phases of the project have the potential to generate significant levels of

dust if appropriate mitigation measures are not employed. Elevated levels of dust deposited onto the

foliage of vegetation have the potential to reduce photosynthesis, which reduces growth rates and

decreases the overall health of the vegetation adjacent to construction/ operational activities. Dust settling

near waterbodies where runoff is likely to occur (e.g. banks and riparian zones) can cause deterioration in

water quality, which in turn may have negative impacts to terrestrial and aquatic species, which use

habitats in these areas. Dust can also be contaminated with other substances and exacerbate these

negative effects.

Dust deposition modelling undertaken as part of the Fingerboards Mineral Sands Project Stage Two Air

Quality and Greenhouse Gas Assessment (Katestone 2018) found that annual and monthly maximum dust

deposition rates due to operations during 2024, 2027 or 2031 and ambient background conditions are

predicted to comply with the EPA Victoria publication: Protocol for Environmental Management – Mining

and Extractive Industries, at all sensitive receptors, with the exception of an exceedance during 2024 at

one receptor within the Project boundary. Fugitive dust emissions rates from construction were quantified

and found to be at most 31% of the dust emission rates during operations.

7.4.5.3 Lig ht

Ecological light pollution is the descriptive term for light pollution that includes direct glare, chronic or

periodic increased illumination, and temporary unexpected fluctuations in lighting (including lights from a

passing vehicles), that can have adverse effects on wildlife (Longcore and Rich 2004).

Studies relating to the effect of ecological light pollution on animals have indicated light pollution from a

variety of sources can trigger detrimental behavioural and physiological responses.

The proposed 24 hours per day, seven days per week nature of the project once operational means that

the immediate area surrounding the project footprint will be subject to artificial lighting, essentially

creating ‘daylight’ conditions at times during the night. Ecological light pollution may potentially affect

nocturnal fauna, interrupting their life cycles, although this impact is not likely to extend far from the light
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source. Some positive impacts for light tolerant microchiropteran bat species may occur due to increased

prey (insect) abundance and availability around lighting sources.

The overall risk of impacts to native fauna associated with light pollution is expected to be low, and there

is a high level of confidence with this determination.

7.4.5.4 Spills

Indirect impacts on biodiversity values associated with off-site activities, including transportation and

storage of heavy mineral concentrate and other liquids (fuel) may occur. Transport of heavy mineral

concentrate will occur via rail and road corridors, and therefore the risk of this material entering ecological

sensitive areas such as remnant native vegetation, waterways and wetlands is low. Any indirect impacts

are likely to be localised and can be appropriately managed / mitigated.

7.5 Cum ula tive Biod ive rsityIm pa c ts

The largest impact to biodiversity in the locality and encompassing bioregions is likely to have stemmed

from increased European settlement around the 1860s and the subsequent land clearance for agriculture.

In 2011, the area of vegetation removed since European settlement in the Gippsland Plain and East

Gippsland Lowlands bioregions was estimated to be 894,472 hectares (74.4%) and 65,597 hectares (37.6%)

respectively (VEAC 2011). Future disturbance associated with human activities in these bioregions is likely

to be associated with ongoing agricultural activities and development.

The impacts from the project must be considered together with the biodiversity impacts that have resulted

from historic and predicted future human disturbances. The project will contribute a further 160.30

hectares of native vegetation clearing to the cumulative impacts of human activities in the encompassing

bioregion to date.

7.6 Spe c ific Im pa c tstoConse rva tionSig nific a ntVa lue s

The proposed extent of clearing includes 160.30 hectares of remnant patches (excluding 6.10 hectares of

DELWP mapped ‘current wetlands’) and 461 scattered trees within the surveyed sections of the project

footprint and an unknown quantity of these values within the remaining areas proposed for disturbance.

This vegetation provides habitat for a range of listed flora and fauna species which are known to occur, or

are considered potentially present within the project footprint. The predicted post-mitigation impact on

each key ecological community and species, and Ramsar sites has been assessed using significant impact

assessments in accordance with the significant impact criteria specified in the Matters of National

Environmental Significance, Significant Impact Guidelines 1.1 (DoE 2013). The impacts to migratory

shorebirds have been undertaken in accordance with the migratory shorebird impact guidelines (DoEE

2017).

The results of the significant impact assessment (post-mitigation) are presented in Appendix 5. The

assessment findings have been incorporated into the risk assessments (Section 9).
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8 AVO IDAN CE,MITIGATIO N AN D MAN AGEMEN T

As outlined in the Guidelines (DELWP 2017) a project should be designed to take into consideration the

three-step approach, which is:

 Avoid environmental impacts;

 Minimise impacts; and,

 Where impacts cannot be avoided or minimised, compensate for the residual impacts using other

mitigation measures such as offsets.

These principles have been followed, where possible, for the project.

8.1 Pre lim ina ryMe a sure s

8.1.1 Avoid a nc e

Given the nature of the project (i.e. a mine) is it inherently difficult to avoid areas of ecological value,

including native vegetation and ephemeral drainage lines, and especially small isolated patches of

vegetation and scattered remnant trees. Notwithstanding this, over the past three years of the preliminary

design and assessment of the project several measures to avoid native vegetation have been undertaken.

It is important to state that a high proportion of the native vegetation proposed to be impacted by the

project is of low to moderate condition due to past land clearing and current land use practices (Figure 7),

whilst clearing of vegetation and fauna habitats will occur over several years. Rehabilitation of disturbed

areas will also be undertaken concurrently with clearing so that there will be a progressive reinstatement

of areas over the life of the mine.

Several measures have been undertaken to avoid ecological values, including:

Haul roads:

 Realignment of proposed haul roads (i.e. reduced road length and width) and pipelines. As part of

the rail siding option at Fernbank East, it was originally proposed to use Fernbank-Glenaladale Road

as haulage route. However, this route was not chosen due to the requirement to upgrade the road

which would have required the removal of roadside vegetation. In addition, the proposed haulage

road alignment to the preferred rail siding location at Fernbank East was altered to run through

private property and not along Chettles Road (see Figures 6m, 6aee, 6af, 6ag and 6ah) due to the

requirement to upgrade that road, and the resultant removal of high quality vegetation. This has

resulted in the avoidance of several hectares of native vegetation and several Large Trees.

 Road length, alignment and width has been designed to maximise the avoidance of native

vegetation. The width of the road corridor will be confined to approximately 20 metres.

 Road to rail siding alignments have been designed to avoid native vegetation and will avoid known

populations and suitable habitat for the nationally significant Gaping Leek-orchid. The proposed

location of the rail siding into the existing railway is highly degraded and supports a modified

understorey (although the canopy is present).
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Process infrastructure:

 Process infrastructure has been located to avoid native vegetation removal:

o Wet Concentrator Plant (WCP) (located in the Blue Gum plantation away from identified

native vegetation);

o Loading facility, stockpile, materials handling (located in the Blue Gum plantation away

from identified native vegetation);

o Process and contingency water storage (located in the Blue Gum plantation away from

identified native vegetation);

o Fine tailings storage facility (located on Steenhodlt block, which is a burnt Blue Gum

plantation, to minimise clearance of native vegetation); and,

o Access roads to WCP and offices located on private land (through Blue Gum plantation) to

avoid any clearance of native vegetation along Limpyers Road.

Water infrastructure:

 Water infrastructure has been located to avoid native vegetation removal:

o Fresh water storage (located on Steenhodlt block, which is a burnt Blue Gum plantation,

to minimise clearance of native vegetation);

o Pipelines (two supply main and pump station options from the Mitchell River have been

considered and the option near the northern boundary of project area has been

strategically located to avoid the removal of native vegetation).

o Pipelines will be directionally drilled where necessary to avoid native veg removal.

o Sediment storages will primarily be located in areas to avoid native vegetation removal and

future inundation.

Other avoidance measures:

 Changed mine area/plan to avoid the State Park located to the west.

 Overburden and topsoil dumps have been located to avoid native vegetation;

 Avoidance of native vegetation removal adjacent to Boundary No34 Track (east-west) and

Boundary No34 Track (north-south);

 Careys Lane diversion alignment specifically avoids some native vegetation; and,

 Avoidance of infrastructure and waste dumps within gullies.

Whilst the project footprint is largely defined by the extent of the ore body, there will be ongoing

opportunities to further avoid impacts to native vegetation (including several scattered native trees) and

fauna habitat at a local scale, as the alignment and final siting of project infrastructure are further refined.

It should also be acknowledged that the surveyed sections of the project footprint are dominated by land

not supporting remnant patches of native vegetation (i.e. modified land, predominately used for

agriculture).

Detailed mitigation measures relating to groundwater and surface water impacts to avoid or reduce the

likelihood or consequence of the identified impacts, and to reduce residual impacts to an acceptable level

are outlined in Coffey (2019). Mitigation measures include controls and measures to manage drainage and
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surface water flows, erosion control, groundwater protection measures, and tailings-related environmental

protection measures.

8.1.2 Pla nning

As part of the ongoing project planning process, it is recommended that detailed mitigation measures be

developed and presented in a Biodiversity Management Plan (or similar document/s) relating to the

construction and operational phases of the project.

The Biodiversity Management Plan or other equivalent management documents will include, where

appropriate, procedures for:

 Detailed design of mitigation measures;

 Staff and contractor inductions to address the location of sensitive ecological values and their roles

and responsibilities in the protection and/or minimisation of impacts to all native biodiversity;

 Pre-clearing surveys and fauna salvage/ translocation where practical;

 Vegetation clearing protocols;

 Contingency measures to manage the potential unexpected discovery of listed flora and fauna

species during construction and operation of the project; and,

 Rehabilitation and restoration measures for incorporation into a Rehabilitation Plan (Section 2.6),

including the establishment of:

o Rehabilitation protocols;

o Weed control measures;

o Pest management measures; and

o A flora and fauna monitoring program to better understand and manage impacts and

rehabilitation actions to flora and fauna.

The Biodiversity Management Plan will be important for enacting the ‘avoid and mitigate’ principles during

the construction and operational phases and will include clear objectives and actions including, where

appropriate:

 Minimising human interferences to flora and fauna;

 Minimising vegetation clearing/disturbance;

 Minimising impact to threat-listed species and communities; and,

 Ongoing monitoring of impacts on flora and fauna.

It is understood that a project Environmental Management Plan will be prepared and include several key

sub-plans:

 Significant / Threatened Species Conservation Management Plans (including for the Gaping Leek-

orchid, Swamp Everlasting and Dwarf Kerrawang);

 Significant Flora Salvage and Translocation Plan;

 Weed Management Plan;

 Disease and Biocontrol Plan;

 Land Rehabilitation and Restoration Plan;
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 Construction Noise Management Plan; and

 Construction Environmental Management Plan.

A Surface and Ground Water Monitoring and Management Plan should also be prepared and implemented

as part of the project, and this is consistent with the recommendation provided in Austral Research and

Consulting (2020):

‘a robust groundwater and surface water monitoring program should be undertaken to provide a

framework where any impacts to GDEs can be detected, and contingency actions can be

implemented...There will be a need to monitor groundwater mounding, particularly in the areas of

priority GDEs. Water quality and general river health (especially health of riparian vegetation) should

also be monitored at Moilun Creek and the Mitchell River. Ecosystem requirements should be

determined for key GDEs and thresholds in change to watertable developed. Monitoring should

ensure that appropriate management interventions are invoked when thresholds are approached...

Immediate thresholds could be exceedances of modelled mounding projections’.

Although impacts to the Gippsland Lakes Ramsar is not expected, a Surface and Ground Water Monitoring

and Management Plan would outline measures to detect any changes and consequential impacts to

downstream environments such as the Gippsland Lakes Ramsar site. Any monitoring program would take

into consideration the Gippsland Lakes Ramsar site Ecological Character Description and define the Limits

of Acceptable Change (LAC) for the critical components, processes and services benefits of the wetland

(SEWPaC 2010). As outlined by SEWPaC (2010), limits of acceptable change are defined as,

‘the variation that is considered acceptable in a particular measure or feature of the ecological

character of the wetland’ (DEWHA 2008b). The limits of acceptable change may equal the natural

variability or may be set at some other value. Where possible, limits of acceptable change should

be based on quantitative information from relevant monitoring programmes, scientific papers,

technical reports, or other publications and information about the wetland or input from wetland

scientists and experts’.

8.2 Spe c ific Mitig a tionMe a sure s

Specific mitigation measures recommended for implementation to alleviate impacts to biodiversity that

may arise from the proposed activity is provided below (Table 25). Each predicted impact is assigned

mitigating measures.
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Ta b le 25.Proposed mitigation measures.

Im pa c t Propose d Mitig a tionMe a sure

Im ple m e nta tionPha se

De sig n Construc tion O pe ra tion

Dire c tIm pa c ts

1. Vegetation removal and
habitat loss

a) The Environmental Management Plan (or similar document/s) with several Sub-Plans must outline measures to
protect and manage remnant native vegetation and fauna habitat retained adjacent to the project footprint.

 - -

b) Vegetation removal must not proceed until applicable approvals and permits are obtained.  - -

c) In order to compensate for the removal of hollow-bearing trees and impacts on hollow-dependant fauna known
or potentially present (Yellow-bellied Sheathtail Bat, Powerful Owl, Masked Owl and Eastern Pygmy Possum),
nest boxes could be installed in areas of potential habitat adjacent to the project footprint. However, it should
be noted that some species such as Powerful Owl may only rarely use next boxes for breeding.

  

d) Appropriate offsets must be secured in accordance with State and Commonwealth legislation/ policy (Section
10)

 - -

e) The extent of vegetation clearance must be clearly defined to ensure disturbance within areas to be retained
are avoided. Appropriate buffers must be established around all remnant native vegetation and these must be
clearly identified as ‘no-go’ areas.

-  

f) Access tracks and roads must be clearly marked to prevent the establishment of secondary tracks and
disturbance to adjacent vegetation. Where applicable, existing roads must be used as a priority. Access ways
that will experience heavy traffic must not be allocated next to areas of high ecological sensitivity.

-  

g) Parking areas, stockpiles, machinery depots and site buildings must be in areas of negligible ecological value. -  

h) All large trees to be retained adjacent to the project footprint must be clearly marked and Tree Retention Zones
(i.e. twelve times the trees’ diameter at breast height) must be identified.

-  
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Im pa c t Propose d Mitig a tionMe a sure

Im ple m e nta tionPha se

De sig n Construc tion O pe ra tion

i) During the life of the project, areas not required for operation must be revegetated following the mine
Rehabilitation Plan. This plan must include:

 Increasing the overall native vegetation cover within the project area;

 Increasing native vegetation patch size;

 Increasing habitat connectivity; and,

 Excluding stock from areas of native vegetation.

The Rehabilitation Plan must also protect gully systems, including native vegetation from erosion through
revegetation. Where possible, revegetation of disturbed areas to recreate pre-existing vegetation communities
must be undertaken, thereby increasing the habitat value and visual amenity of affected areas while reducing
the likelihood for establishment and proliferation of weeds or risks associated with soil erosion.

The initial focus of rehabilitation must be on soil erosion and sediment control and must involve the
implementation of physical controls. Examples of poor erosion management can be found throughout the
project area and further gully erosion must be avoided. Following stabilisation and rehabilitation of an area,
the area must be returned to its prior condition (i.e. improved pasture, derived native grassland, or native
vegetation community). The focus of remaining revegetation in areas owned by Kalbar should be the active
management of native vegetation. In many cases this will only involve excluding stock access. Vegetation
outside the operational area must also be managed during the life of the project. Revegetation of areas must
include:

 Planting of a range of locally occurring native shrubs, trees and groundcover plants in consultation
with DELWP to recreate the target vegetation community;

 Inclusion of rocks, logs, dead trees, and stumps in the restoration and rehabilitation works for fauna
habitat;

 Maintenance of plantings through a Rehabilitation and Closure Plan (Kalbar Operations 2020;
Landloch 2020); and,

 Management of weeds and pest animals.

In general, revegetation must aim to enhance the suitability of rehabilitated land within the project footprint
and surrounding landscape for wildlife (within operational safety bounds).

- - 
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Im pa c t Propose d Mitig a tionMe a sure

Im ple m e nta tionPha se

De sig n Construc tion O pe ra tion

2. Direct fauna mortality

a) Staff/contractor inductions on site must incorporate an environmental component that has been signed off by
a suitably qualified the site Environmental Advisor / Specialist.

-  

b) Sensitive areas, such as those containing fauna habitat, must be cleared of fauna prior to construction and
operational activities commencing by a trained ecologist or other qualified environmental specialist. The limits
of clearing in sensitive areas (e.g. listed species habitat) must be marked to avoid unnecessary vegetation and
habitat removal.

c) Any animals disturbed during clearing works must be relocated. Pre-clearing activities must be undertaken that
firstly involve removal of the understorey and smaller non-hollow-bearing trees to disturb fauna and encourage
them away from the clearing area. This would require Management Authorisation under the Wildlife Act.

-  

d) Sides of the trenches must be graded to allow for animal escape. Any trapped animals must be removed before
works commence.

 

3. Loss of hollow-bearing trees

a) Where construction permits, hollow-bearing trees must be retained around project infrastructure.  - -

b) Where large hollow-bearing trees are to be removed a qualified zoologist must be present to conduct pre-
clearance searches (primarily for bats, birds and arboreal mammals) and to supervise any tree felling activities
in order to salvage fauna.

-  

c) Where hollow-bearing trees are lost, salvaged or artificial hollows must be installed in retained vegetation
adjacent to the project footprint (under the supervision of an ecologist to ensure appropriate site selection and
minimise unintended impacts).

-  

4. Loss and Degradation of
Aquatic Habitat (within and
outside of the project area)

a) Regular water quality testing of waterbodies in the local area must be undertaken to ensure there is no
significant detrimental impacts as a result of the proposed activity.

  

b) Appropriate erosion and sediment control strategies must be implemented to prevent gully erosion in areas
adjoining the project footprint. -  

c) No-go zones must be established around waterbodies adjoining the project footprint to prevent any
disturbance (e.g. vehicular traffic, machinery, runoff) to the terrestrial and aquatic values present within these
areas.

-  

d) Strategies to manage turbidity/sediment control and spills must be developed for implementation during the
construction/ operational phases.

-  

e) Regular maintenance and auditing of plant and equipment must be undertaken to check for any leaks or spills. -  
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Im pa c t Propose d Mitig a tionMe a sure

Im ple m e nta tionPha se

De sig n Construc tion O pe ra tion

f) Re-fuelling and lubrication of vehicles must not be undertaken within 50 metres of a watercourse or water body
to avoid containment.

-  

g) Bunding around areas of hazardous materials storage will be designed and constructed to ensure hazardous
materials are suitably contained in the event of a spill. The capacity (i.e., bund height), storage, stormwater
control and maintenance, and operation of bunded areas will comply with EPA bunding guidelines (EPA 1992),
including vehicles operating in bunded areas. Bunding for the fuel storage area (fuel farm) will be in accordance
with Australian Standard 1940:2004 (Standards Australia 2004).

  -

h) Bunded areas will not be located near a waterway or the freshwater storage dam.  - -

i) The refuelling facility will be bunded and serviced by the stormwater interceptor trap.  - -

j) The design, construction, monitoring and rehabilitation of the Tailings Storage Facilities will comply with the
Department of Economic Development, Jobs, Transport and Resources – Technical Guideline Design and
Management of Tailings Storage Facilities Earth Resources management of tailings storage facilities (DEDJTR
2017).

  

Ind ire c tIm pa c ts

5. Habitat fragmentation and
edge effects

a) The Biodiversity Management Plan (or similar document/s) must incorporate fauna salvage and relocation /
translocation procedures that address the construction and operational phases of the project.

 - -

b) Slow speed-limits must be implemented in areas containing remnant native vegetation, within and around the
project area. Where possible, traffic must be minimised during the night, dusk and dawn in these areas to
prevent fauna mortality.

 - -

c) Minimising the isolation and fragmentation of habitat must be taken into consideration when planning any
activity that may lead to the removal of vegetation.

 - -

d) Remaining areas of ecological value near the project must be managed with a focus on enhancing habitat
features to compensate for those lost. This may include the installation of nesting boxes and logs and other
large woody debris relocated from cleared areas.

  

e) Fauna escape features and refuges must be provided around remnant patches adjacent to the operational area
of the project (including ramps and damp sandbags).

-  

6. Proliferation of weeds and
pest species

a) The Environmental Management Plan (or similar document/s) with several Sub-Plans must outline measures to
controlled weeds and pest animal species across the project area. and manage remnant native vegetation and
fauna habitat retained adjacent to the project footprint.

 - -
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Im pa c t Propose d Mitig a tionMe a sure

Im ple m e nta tionPha se

De sig n Construc tion O pe ra tion

b) High threat weeds, which include noxious weeds must be mapped prior to construction and removed from the
project area.

  -

c) Appropriate hygiene controls must be implemented throughout the entire project to prevent the spread of
environmental and noxious weeds. Any new infestation must be controlled as soon as they are detected.

-  

d) Kalbar must undertake an engagement strategy to collaborate with surrounding landowners in the area of pest
plant and animal control.

  

e) All Kalbar staff and contractors need to ensure that they prevent the spread of weeds and infestations need to
be reported immediately to the operations manager or equivalent person.

  

7. Noise, dust and light pollution

a) Access tracks and roads must be clearly marked to prevent the establishment of secondary tracks and
disturbance to adjacent vegetation. Where applicable, existing roads must be used as a priority. Access ways
that will experience heavy traffic must not be allocated next to areas of high ecological sensitivity.

 - -

b) Parking areas, stockpiles, machinery depots and site buildings must be in areas of negligible ecological value. -  

c) All large trees to be retained adjacent to the project footprint must be clearly marked and Tree Retention Zones
(i.e. twelve times the trees’ diameter at breast height) must be identified.

-  

d) Where possible, construction machinery, vehicles and pedestrians must be confined to formed tracks and
designated construction areas.

-  

e) The movements of heavy vehicles must be controlled, particularly on high wind days, to prevent or limit dust
dispersal.

-  

f) Operations, equipment or machinery that emits excessive noise or vibrations (to levels that may disrupt local
fauna or impact on nearby vegetation) must be located away from sensitive ecological values. Where relocation
is not appropriate, control measures such as mufflers or baffles must be employed.

-  
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9 RISK ASSESSMEN T

A risk-based assessment has been undertaken to identify the potential threat the proposed activity poses to

key ecological values within project locality (Table 26). The assessment also considered impacts on listed

ecological communities and species, drawing on the results of detailed significant impact assessments

completed in accordance with the EPBC Act significant impact criteria. The risk assessment also takes into

consideration potential risks to ecological values at the national, State and regional scales (i.e. outside of the

project footprint) (Table 26).

The likelihood of risks to areas of ecological value outside the project footprint can be reduced through the

implementation of appropriate mitigation measures, reducing the overall risk rating between the pre- and

post-mitigation scenarios (Table 26). The post mitigation significant impact assessment is consistent with the

detailed significant impact assessments provided in Appendix 5, with a High-risk rating assigned to GRGGW

ecological community, Forest Red-gum Grassy Woodland ecological community, native vegetation (i.e. various

endangered and vulnerable EVCs) and large trees.
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Ta b le 26.Risk assessment.

Ec olog ic a lva lue Me c ha nism Im pa c ts Pha se 1 Like lihood De sc ription Conse que nc e De sc ription
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Re sid ua l
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NATIONAL

GRGGW ecological
community

Vegetation
removal.

The project will result in the removal of
1.74 hectares of this ecological
community within the road reserve of
Fernbank-Glenaladale Road and
Bairnsdale-Dargo Road.

Proliferation of weed and pest species.

C,O Ecological community
detected through field
surveys.

Impact pathway exists.

There is the potential for
viability of the ecological
community to be impacted
over the project life.

The ecological community is
EPBC Act listed (Critically
Endangered).

Impacts will be localised and
permanent in nature.

The area to be removed
represents a small proportion of
the total extent of GRGGW. In
2008, the total extent was
estimated at 660 to 5,650
hectares, with the large variation
due to the lack of knowledge
associated with private land. A
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C
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o
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High

Additional avoidance as
part of project
micrositing
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e

High

Gaping Leek-orchid Vegetation
removal.

Direct and indirect removal of native
vegetation (e.g. Plains Grassy
Woodland) that provides potential
habitat for Gaping leek-orchid. This
species is known to occur along the
Gippsland Railway line reserve (within
close proximity of the project
footprint), although this area is
proposed to be avoided.

C,O Species not detected through
targeted surveys within
project area. Targeted
surveys were not undertaken
within rail siding. DELWP has
indicated Gaping Leek-orchid
occurs in two undisclosed
locations within the rail
corridor.

Given this species was not
detected through targeted
surveys and the lack of
extensive areas of high
quality habitat (e.g. Plains
Grassy Woodland) that
supports a high quality
understorey, there is a very
low likelihood that this
species would occur within
the project footprint.

Presence of receptor is
possible.

Gaping Leek-orchid is EPBC Act
listed (Endangered).

Any population is likely to be of
national significance given the
very small known population size
of the species.

P
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Major

Ensure that the area
proposed to be disturbed
for the rail siding works
do not directly or
indirectly impact any
known extant
populations of the
species. Undertake
micrositing to prevent
direct or indirect impacts
to the species and
associated habitats along
the rail corridor.
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n
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e

ly

M
aj

o
r

High
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Dwarf Kerrawang and
Swamp Everlasting

Vegetation
removal.

Direct removal of low quality
wetland/aquatic habitats that are
potentially suitable for Dwarf
Kerrawang and Swamp Everlasting.

Indirect impacts to Saplings Morass
Flora and Fauna Reserve (where
Swamp Everlasting has previously been
recorded) due to increase
vehicle/machinery traffic along
Cowells Lane.

C,O Species not detected through
targeted surveys within
project area and has low
likelihood of occurrence
within project area.

Presence of receptor is
possible.

The extent of habitat removal
potentially supporting small
numbers of individuals is
unlikely to impact species
viability over the project life.

Dwarf Kerrawang and Swamp
Everlasting are both EPBC Act
listed (Endangered and
Vulnerable, respectively).

Given these species were not
detected through targeted
surveys in potentially suitable
habitat (i.e. Plains Grassy
Wetland, Sedge Wetland and
Aquatic Herbland), any
populations within the project
footprint are expected to be very
small in numbers.

Swamp Everlasting is known from
12 significant populations in
Victoria (10 locations from the
local area).

Any impacts to these species will
be localised and permanent in
nature. U
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ly
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ig

h

Moderate

For Swamp Everlasting,
prevent indirect impacts
to native vegetation and
low lying areas,
particularly at Saplings
Morass Flora and Fauna
Reserve adjacent to
Cowells Lane. Prevent
access along Cowells Lane
by construction
machinery to ensure no in
direct impacts.

U
n
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e

ly

H
ig

h

Moderate

Swift Parrot, Painted
Honeyeater, Grey-headed
Flying-fox, Giant Burrowing
Frog

Vegetation
removal.

Earthworks and
trenching.

Machinery and
vehicle
movements.

Habitat loss through the removal of
scattered remnant trees (mostly
eucalypts) and EVCs (e.g. Box Ironbark
Forest) that provide suitable over-
wintering (foraging) habitat for Swift
Parrot (rare visitor).

Loss of foraging habitat for Painted
Honeyeater (vagrant visitor) and Grey-
headed Flying-fox (recoded during the
current surveys and is likely to fly over
the project area on occasions).

Project emissions (noise, dust, light)
resulting in species displacement.

Removal and disturbance of very low-
quality habitat for Giant Burrowing
Frog (however the species was not
detected during targeted surveys).

C,O Although an individual Grey-
headed Flying-fox was
recorded within the project
area, Swift Parrot, Painted
Honeyeater and Giant
Burrowing Frog were not
detected.

Presence of receptor is
possible.

Species viability is unlikely to
be impacted over the project
life.

EPBC Act listed species.

Habitat for these species within
the project area is not considered
to be of high quality, with the
project locality and region
supporting significantly larger
areas of similar and higher
quality habitat for these species.

Impacts will be localised and
medium to long-term in nature.

U
n
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e

ly
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ig

h

Moderate

Not required

U
n
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e
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H
ig

h

Moderate

Australian Grayling
(Mitchell River)

Construction and
removal of dams.

Altered
hydrological
regime from
surface water
management
infrastructure.

Ground disturbing
works leading to

Reduced water quality (turbidity,
hydrocarbons, heavy metals).

Loss of aquatic habitat through loss of
containment (e.g., hazardous
materials and/or chemical spills).

Reduced environmental flows to
Mitchell River and Perry River
catchments.

C,O Australian Grayling
confirmed during the recent
targeted surveys.

No other significant aquatic
species have been detected
within the project area.
Given the habitats present
there is a low likelihood for
any other significant aquatic

Confirmed Australian Grayling
(EPBC Act listed) population
along Mitchell River.

Habitat for these species within
the project area is not considered
to be of high quality, with the
project locality and region
supporting significantly larger
areas of similar and higher
quality habitat for these species.
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Avoid and minimise poor
water quality entering the
Mitchell River. Maintain
hydrological regime of
Mitchell River
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Low
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erosion and
sedimentation of
tributaries flowing
into Mitchell River

Removal of minor
watercourses

species occurring within the
study area.

Species viability is unlikely to
be impacted over the project
life.

Latham’s Snipe, Rufous
Fantail, Eastern Great
Egret, Little Tern, Red-
necked Stint and Sharp-
tailed Sandpiper

Vegetation
removal.

Ground disturbing
works leading to
erosion and
sedimentation.

Direct fauna mortality (vegetation
clearing).

Loss of habitat through removal of low
quality wetland habitat (i.e. farm dams
and waterways).

C,O While Rufous Fantail was
recorded during the detailed
surveys, none of the other
species were detected on-
site through field surveys

Species has been recorded at
other wetlands within the
locality (e.g. Gippsland
Lakes).

Species viability is unlikely to
be impacted over the project
life.

The species are EPBC Act listed.

Habitat for this species within the
project area is not considered to
be of high quality or
consequence, with the project
locality and region supporting
significantly larger areas of
similar and higher quality habitat
for these species.

Any impacts will be localised and
medium to long term in nature.
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Moderate

Not required
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e
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State

Forest Red Gum Grassy
Woodland

Vegetation
removal.

The project will result in the loss of
14.54 hectares of this ecological
community.

Spread of weeds and pest animal
species.

C,O Ecological community
detected through field
surveys.

Impact pathway exists.

There is the potential for the
ecological community to be
impacted over the project
life.

The ecological community is FFG
Act listed.

Impacts will be localised and
permanent in nature.

The area to be removed
represents a small proportion of
the extent within the project
locality. Less than 1000 hectares
of this community is predicted to
occur throughout its range
(DEWHA 2008a). A
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High

Additional avoidance as
part of project
micrositing
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e

High

Slender Wire-lily, Blue mat-
rush, Sandfly Zieria

Vegetation
removal.

Removal of suitable for the Slender
wire-lily, Blue Mat-rush and Sandfly
Zieria.

C,O Species detected through
field surveys.

Impact pathway exists.

There is the potential for
species viability within the
project area to be impacted
over the project life.

Impacts will be localised and
permanent in nature.
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Major

Additional avoidance as
part of project
micrositing
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Slender Tick-trefoil Vegetation
removal.

Removal of potentially suitable habitat
for Slender Tick-trefoil.

Species was detected
through field surveys.

Impact pathway potentially
exists.

Any potential impacts will be
localised and permanent in
nature.

P
o

ss
ib

le

M
in

o
r

Low

Additional avoidance as
part of project
micrositing
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State significant flora
species (e.g. Purple Diuris)
with the potential to occur

Vegetation
removal.

Direct removal.

Habitat loss through removal of
suitable habitat.

C,O Species not detected through
field surveys.

Presence of receptor is
theoretically possible

The extent of habitat removal
potentially supporting small
numbers of individuals is
unlikely to impact species
viability over the project life

Given these species were not
detected through targeted
surveys, any populations within
the project footprint are
expected to be small

Impacts will be localised and
permanent in nature
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Moderate

Additional avoidance as
part of project
micrositing
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ig

h

Moderate

Yellow-bellied Sheathtail
Bat)

Vegetation
removal.

Ground
disturbance,
machinery and
vehicle
movements.

Loss of foraging and nesting habitat
(i.e. hollow-bearing trees) through
removal of hollow-bearing trees and
160.30 hectares of native vegetation.

Direct fauna mortality (vegetation
clearing).

Project emissions (noise, dust, light)
resulting in species displacement

C,O Species detected through
targeted surveys.

Impact pathway exists.

There is the potential for
species viability to be
impacted over the project
life.

The species is FFG Act listed

Habitat for this species within the
project area is not considered to
be of high quality, with the
project locality and region
supporting significantly larger
areas of similar and higher
quality habitat for these species.

Impacts will be localised and
medium to long term in nature. P
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er
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Moderate

Avoid the removal of
hollow-bearing trees as
part of project
micrositing
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e
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Masked Owl and Powerful
Owl

Vegetation
removal.

Earthworks and
trenching.

Machinery and
vehicle
movements.

Habitat loss through removal of
suitable habitat.

Direct fauna mortality (entrapment,
vehicle collision, vegetation clearing).

Project emissions (noise, dust, light)
resulting in species displacement.

C,O Species not detected through
field surveys, although
suitable habitat exists.

Presence of receptor is
theoretically possible.

Species viability is unlikely to
be impacted over the project
life.

The species are FFG Act listed.

Habitat for this species within the
project area is not considered to
be of high quality, with the
project locality and region
supporting significantly larger
areas of similar and higher
quality habitat for these species.

Impacts will be localised and
medium to long term in nature. P
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ss
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le
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ig

h

High

Avoid the removal of
hollow-bearing trees as
part of project
micrositing
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High

State significant fauna
species with the potential
to occur (15 species – see
Appendix 3.2 for species).

Vegetation
removal.

Earthworks and
trenching.

Machinery and
vehicle
movements.

Habitat loss through removal of
suitable habitat.

Direct fauna mortality (entrapment,
vehicle collision, vegetation clearing).

Project emissions (noise, dust, light)
resulting in species displacement.

C,O Species not detected through
field surveys, although
suitable habitat exists for
State significant species.

Presence of receptor is
theoretically possible.

Species viability is unlikely to
be impacted over the project
life.

The species are FFG Act listed.

Habitat for this species within the
project area is not considered to
be of high quality, with the
project locality and region
supporting significantly larger
areas of similar and higher
quality habitat for these species.

Impacts will be localised and
medium to long term in nature. P
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High

Avoid the removal of
hollow-bearing trees as
part of project
micrositing
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Regional
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Emu and Eastern Long-
necked Turtle

Vegetation
removal.

Earthworks and
trenching.

Machinery and
vehicle
movements.

Direct fauna mortality (entrapment,
vehicle collision, vegetation clearing).

Habitat loss through removal of known
wetland/aquatic habitat for the
Eastern Long-necked turtle and
disturbance of large areas of suitable
habitat for Emus, including forest and
woodland, wetland/aquatic habitat
and disturbed land.

Habitat fragmentation.

C,O Species detected through
field surveys.

Potential impact pathway
exists.

The species are of regional
significance.

Habitat for these species within
the project area is not considered
to be of high quality, with the
project locality and region
supporting significantly larger
areas of similar and higher
quality habitat for these species.

Impacts will be localised and
medium to long term in nature. Li
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High

Not required
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High

Eastern Pygmy-Possum,
Nankeen Night Heron,
Royal Spoonbill, Azure
Kingfisher, Spotted Quail-
thrush, Dendy’s Toadlet

Vegetation
removal.

Earthworks and
trenching.

Machinery and
vehicle
movements.

Direct fauna mortality (entrapment,
vehicle collision, vegetation clearing).

Habitat loss and fragmentation.

C,O Species not detected through
field surveys, but have a
moderate likelihood of
occurring.

Presence of receptor is
theoretically possible.

Species viability is unlikely to
be impacted over the project
life.

The species are of regional
significance.

Habitat for these species within
the project area is not considered
to be of high quality, with the
project locality and region
supporting significantly larger
areas of similar and higher
quality habitat for these species.

Impacts will be localised and
medium to long term in nature. U

n
lik

e
ly

H
ig

h

Moderate

Not required

U
n

lik
e

ly

H
ig

h

Moderate

Other ecological values

Remnant vegetation (EVCs) Vegetation
removal.

Direct removal of eight EVCs, including
Aquatic Herbland, Box Ironbark Forest,
Lowland Forest, Lowland Herb-rich
Forest, Plains Grassy Forest, Plains
Grassy Wetland, Plains Grassy
Woodland and Valley Grassy Forest

Spread and/or introduction of weeds and

pest species

C,O EVCs identified and mapped
through field surveys.

There is the potential to
further degrade and/or
reduce the viability of
remnant EVCs within the
project area.

The bioregional conservation
status of the EVCs range from
Depleted to Endangered.

The proposed clearing extents
for the majority of affected EVCs
are low in contrast to the known
extent of those EVCs in the
region.

Impacts will be localised and
permanent in nature. A

lm
o

st
C

er
ta

in

M
o

d
er

at
e

High

Additional avoidance as
part of project
micorsiting

Li
ke

ly

M
o

d
er

at
e

High

Remnant vegetation
(hollow-bearing trees)

Vegetation
removal.

Direct removal of 331 large scattered
trees and 373 large trees in patches of
vegetation. Of these, 704 Large Trees
78 of them have a DBH of 120+
centimetres, and a proportion of these
large mature trees support hollows.

C,O Detected through field
surveys.

Potential impact pathway
exists.

There is the potential to
further degrade and/or
reduce the extent within the
project locality.

Impacts will be localised and
permanent in nature.

A
lm

o
st

C
er

ta
in

M
o

d
er

at
e

High

Additional avoidance as
part of project
micorsiting. Creation of
hollows in trees,
provision of nest boxes,
rehabilitation of area
using site indigenous
species

Li
ke

ly

M
o

d
er

at
e

High
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Wetlands and waterways
(e.g. ephemeral tributaries)

Vegetation
removal.

Direct removal of 6.10 hectares of
DELWP mapped ‘Current Wetlands’,
0.28 hectares of Plains Grassy Wetland
and impacts to ephemeral tributaries.

C,O Detected through field
surveys.

Potential impact pathway
exists.

There is the potential to
further degrade and/or
reduce the viability of the
wetlands and ephemeral
waterways.

The area to be removed
represents a negligible
proportion of the total extent of
DELWP Mapped ‘Current
Wetland’ and Plains Grassy
Wetland within the Gippsland
Plain bioregion.

The bioregional conservation
status of Plains Grassy Wetland is
Endangered.

A
lm

o
st

C
er

ta
in

M
in

o
r

Moderate

Additional avoidance as
part of project
micorsiting

Li
ke

ly

M
in

o
r

Moderate

Downstream waterways
(potential habitat of listed
aquatic species) and
wetlands (Gippsland Lakes)

Ground disturbing
works leading to
erosion and
sedimentation.

Loss of habitat through reduced water
quality (turbidity, hydrocarbons, heavy
metals).

C,O Potential impact pathway
exists

Gippsland Lakes is a Ramsar site.

Impacts extend outside of the
project footprint and are
medium to long term in nature.

Surface water management
infrastructure will capture the
majority of sediment laden run-
off.

Surface water management on
site will result in a reduced
sediment load to the Mitchell
and Perry Rivers.

U
n

lik
e

ly

M
o

d
er

at
e

Low

Prevent sedimentation
into Mitchell River. A
number of best practice
mitigation measures such
as sediment wetlands,
retardation features and
ongoing monitoring and
surveillance to ensure
that erosion and
sedimentation is avoided
and controlled. A
detailed Water
Management Plan, which
includes detailed water
quality maintenance and
sedimentation
prevention measures will
be prepared and
implemented as part of
the project. This will form
part of the project
Environmental
Management System. U

n
lik

e
ly

M
o

d
er

at
e

Low

Groundwater Dependent
Ecosystems: Segment of
lower Moilun Creek
potentially supporting
modelled Swamp
Scrub/Warm and
Temperate
Rainforest/Billabong
Wetland Mosaic.

Ground water
mounding leading
to waterlogging
and impacts to
remnant native
vegetation (GDEs)
and waterways.

Altered hydrological regime resulting
in changes to the extent and condition
of EVCs.

C, O Detected though monitoring
of ground water and
potential mounding, together
with monitoring of EVC and
wetland health.

Reduction in vegetation extent
and quality.

There are no river segments,
wetlands or patches of
vegetation (EVCs) that could
potentially change from non-
GDEs to GDEs as a result of
mounding.

P
o

ss
ib

le

M
o

d
er

at
e

Moderate

Prevent impacts on
identified EVCs and
wetlands / waterways
associated with
mounding.

P
o

ss
ib

le

M
o

d
er

at
e

Moderate

Groundwater Dependent
Ecosystems: Small areas of
Plains Grassy Woodland,
Dry Valley Forest and Plains
Grassy Forest. Mostly
associated with the riparian
areas of the lower reach of
Moilun Creek.

Ground water
mounding leading
to waterlogging
and impacts to
remnant native
vegetation (GDEs)
and waterways.

Altered hydrological regime resulting
in change in several EVCs where it
leads to a reduction in the extent and
quality of native vegetation, and/or
waterways and wetlands in the vicinity
of the project area.

Two small (<1 hectare) areas of Plains
Grassy Woodland and Dry Valley
Forest were classified as low risk

C, O Detected though monitoring
of ground water and
potential mounding, together
with monitoring of EVC and
wetland health.

Reduction in vegetation extent
and quality.

There are no river segments,
wetlands or patches of
vegetation (EVCs) that could
potentially change from non-
GDEs to GDEs as a result of
mounding.

U
n

lik
e

ly

M
in

o
r

Low

Prevent impacts on
identified EVCs and
wetlands / waterways
associated with
mounding

U
n

lik
e

ly

M
in

o
r

Low
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N ote s:

1. C – Construction, O – Operation, D – Decommissioning. Note a risk may relate to one or more phases.
2. List standard mitigation that is expected for the project activity. (i.e., features of the project design that enable compliance with applicable standards, and/or industry standard measures) (Table 25).
3. List additional mitigation (if any) required to reduce the risk to an acceptable level, or as far as practicable. Additional mitigation is required in particular for major, high and moderate risk. .

Gippsland Lakes Ramsar
site.

(Austral 2019), as was four hectares of
Plains Grassy Forest. 'At risk'
vegetation was mostly associated with
the riparian areas of the lower reach of
Moilun Creek.

Altered hydrological regime resulting
in change in habitat at Gippsland Lakes
(very unlikely), Mitchell River, Moulin
Creek to the extent that the site no
longer regularly supports listed
migratory and/or threatened bird
species, and/or leads to a reduction in
the extent of native vegetation, and/or
resulting in a change in ecological
character (habitat and/or food
availability) that exceeds the Limit of
Acceptable Change (LAC) for critical
components, processes and services to
the extent that the Gippsland Lakes no
longer meet criteria for listing as a
Ramsar site.

Exceeding or not meeting the
Limit of Acceptable Change could
indicate a change in ecological
character (EC) of the Ramsar site.
However, exceeding or not
meeting a LAC does not
necessarily mean there has been
a change in ecological condition,
but may require the need further
investigation to determine if
there has been.

Given the distance from the mine
site and the Gippsland Lakes, and
based on the detailed
information provided in the
specialist groundwater and
surface water investigations
relating to the project (EMM
2020; Water Technology 2020a),
there is a very low likelihood that
the Gippsland Lakes will be
impacted by the project.
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10 RESIDU ALIMPACTS

The residual risk rating to each ecological value is provided above (Table 26). The implementation of measures

to avoid and minimise impacts on ecological values will result in the following residual impacts across the

project area:

 Removal of a total of 160.30 hectares of remnant vegetation separated into patches (excluding 6.10

hectares of DELWP mapped ‘current wetlands’) and an additional 461 scattered trees. The majority

of the vegetation is highly modified and isolated (i.e. not large consolidated areas of remnant habitat);

 Removal of 1.74 hectares (out of a total of 14.06 hectares within the project area) of the nationally

significant GRGGW ecological community;

 Removal of 14.54 hectares (out of a total of 47.05 hectares within the project area) of the State

significant Forest Red Gum Grassy Woodland ecological community;

 Removal of three State significant flora species (Slender Wire-lily (33 plants), Blue Mat-rush (three

plants) and Sandfly Zieria (10 plants);

 Removal of known habitat for the following fauna species of State and regional significance:

o Grey-headed Flying Fox – remnant woodland and forest

o Yellow-bellied Sheathtail Bat - 461 scattered trees and 160.30 hectares of remnant vegetation

o Masked Owl - 461 scattered trees and 160.30 hectares of remnant vegetation

o Emu - Forest and woodland, wetland/ aquatic habitat and disturbed land

o Eastern Long-necked Turtle – wetland/ aquatic habitat

 Removal of potential habitat for a range of flora and fauna species of national, State and regional

significance;

 Removal of hollow-bearing trees used by a range of fauna species; and,

 Potential reduced flows to Mitchell River following surface water extraction which may lead to

localised impacts to the aquatic values along the River.

10.1 Com m onwe a lth O ffse tRe quire m e nts

The Australian Government’s EPBC Act Environmental Offsets Policy (SEWPaC 2012a) outlines a framework

for the use of environmental offsets under the EPBC Act, including when they can be required, how they are

determined and the framework under which they operate. Clear guidelines on what constitutes a suitable

offset are provided and must be considered as part of any proposed offset strategy.

The actual extent of required offsets for Gippsland Red Gum (Eucalyptus tereticornis subsp. mediana) Grassy

Woodland and Associated Native Grassland (GRGGW) under the EPBC Act will be determined by DoAWE as

part of the approval conditions under the bilateral agreement.

There will be a requirement to offset the proposed removal of 1.74 hectares of the EPBC Act-listed Gippsland

Red Gum (Eucalyptus tereticornis subsp. mediana) Grassy Woodland and Associated Native Grassland

(GRGGW). A suitable offset site supporting this listed ecological community is currently being sourced and

based on recent investigations there are several sites that would constitute a suitable offset. Once the site

has been confirmed a detailed assessment of the suitability of this site in accordance with the EPBC Act offsets
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policy (SEWPaC 2012a), which provides the details of the offsetting approach for MNES, including an Offset

Assessment Guide and offset calculator (SEWPaC 2012b). The Offset Assessment Guide offset calculator

(SEWPaC 2012b) will be completed to determine the area of offset required to adequately compensate for

the removal of GRGGW as part of the project. However, based on a desktop and field assessment and a

preliminary assessment of potentially suitable areas in the surrounding area (i.e. within the geographical

distribution of GRGGW) there are suitable offset sites available that meet the of required offset for the project

(e.g. the estimate is in the order of 8-10 hectares of GRGGW based on the preliminary analysis in the EPBC Act

offset calculator) (Ecology and Heritage Partners 2020) (Appendix 7). Discussions with landowners

surrounding the project area has occurred and once a suitable offset for the EPBC Act-listed GRGGW is

confirmed / secured, then a Commonwealth Offset Management Plan that includes detailed management

actions that will be undertaken to compensate for any permitted removal of GRGGW will be prepared to the

satisfaction of DoAWE.

10.2 Sta te O ffse tRe quire m e nts

The Guidelines (DELWP 2017) require offsetting as the final step in considering the impacts of development

on native vegetation. Emphasis is placed on avoiding and minimising impacts, and only after these steps have

been taken should offsets be considered. Based on the extent of vegetation losses within the surveyed

sections of the project footprint, the project falls under the Detailed Assessment Pathway and the State offset

requirement is 1.001 General Habitat Units (GHU) with a minimum Strategy Biodiversity Value of 0.253, along

with 704 Large Trees and Species Habitat Units (SHUs) for the following species (See Native Vegetation

Removal Report in Appendix 6):

 Australian Grayling 29.022 SHUs

 Flinders Pygmy Perch 57.384 SHUs

 Sticky Wattle 91.822 SHUs

 Yellow-wood 38.066 SHUs

 Thick-lip Spider-orchid 46.310 SHUs

 Purple Diuris 97.984 SHUs

 Bushy Hedgehog -grass 102.384 SHUs

 Rough-grain Love-grass 98.544 SHUs

 Slender Violet-bush 66.713 SHUs

 Slender Wire-lily 102.384 SHUs

 Star Cucumber 28.253 SHUs

 One-flower Early Nancy 97.589 SHUs

 Limestone Blue Wattle 87.710 SHUs

 Thin-leaf Daisy-bush 56.891 SHUs

 Forest Red-box 94.130 SHUs

 Heath Spider-orchid 40.354 SHUs

As outlined above, the offset requirements include both proposed rail siding options (i.e. Bairnsdale rail siding

and the road upgrade at Racecourse Road roundabout option, and the Fernbank East option). Consequently,

the State offset requirement for the project outlined above is the worst case, and it is likely that should the

Fernbank East option (which is the preferred option) be approved / chosen then there is likely to be a reduction

of the following SHUs:

 Thick-lip Spider-orchid 0.86 SHUs

 Purple Diuris 3.08 SHUs

 Bushy Hedgehog -grass 3.08 SHUs

 Rough-grain Love-grass 3.08 SHUs

 Slender Violet-bush 0.47 SHUs

 Slender Wire-lily 3.079 SHUs

 One-flower Early Nancy 2.32 SHUs

 Forest Red-box 0.91 SHUs
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As a result of a Species Search request to the DELWP Victorian Native Vegetation Offset Register (NVOR) (13

March 2020), it can be confirmed that the majority of the required offsets for the project can be met through

the purchase of credits over the NVOR. It is important to note that given the mining operations will be staged

over several years (as outlined in a works plan), it is likely that the offsets will be secured over time, prior to

each stage commencing and vegetation removal occurring. A breakdown of the GHUs and SHUs required for

each stage is provided in the Offset Management Strategy for the project (Ecology and Heritage Partners

2020).

Several potential offset sites (approximately eight properties) where modelled habitat for multiple species

occurs over the property were assessed from roadsides on 6 and 7 September 2019 to obtain information on

the suitability of each site, and to determine known and potential threats that would need to be managed.

Kalbar will continue to liaise with prospective landowners (particularly where there is an opportunity to secure

several types and number of SHUs on individual properties) to meet the offset requirements for the project.

There is also an opportunity to secure offsets on Crown land if there is evidence of demonstrable additionality

which constitutes actions that are above the expected role of a public land manager. That is, the Guidelines

(DELWP 2017) (Section 9.1.7, Page 28) state the following:

Existing Crown land must meet the following eligibility requirements to be an offset:

 The offset site is reserved land, and can be management for conservation objectives;

 The offset is only used either:

o Offset clearing on Crown land, or

o To provide species offsets that are not avalaible on freehold land.

Although the project has a large offset requirement under the Guidelines (i.e. SHUs for multiple species and

comparatively large number of SHUs for most of these species), based on available information, there is a high

level of confidence Kalbar can meet the offset obligations under the Guidelines for the project.
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11 LEGISLATIVEIMPLICATIO N S

This section identifies the implications of biodiversity policy on the proposed activity, based on the impacts

identified in Section 7. A summary of the key legislation and policy is provided in Section 2.

Ta b le 27.Summary of legislative implications.

Le g isla tion/Polic y Im plic a tions

Environment Protection and

Biodiversity Conservation Act

1999

The significant impact assessments identified that the proposed activity is likely to lead to a

significant impact on the GRGGW ecological community. As the project is subject to the bilateral

agreement, issues of concern to the Commonwealth are included in the EES Scoping

Requirements, and MNES include the following.

 Ramsar wetlands (Sections 16 and 17B)

 Listed threatened species and communities (Sections 18 and 18A)

 Listed migratory species (Sections 20 and 20A)

 Nuclear actions (Sections 21 and 22A)

Except for nuclear actions, a Significant Impact Assessment of these MNES are outlined in

Appendix 5.

There will be a requirement to offset the proposed removal of 1.74 hectares of the EPBC Act-

listed Gippsland Red Gum (Eucalyptus tereticornis subsp. mediana) Grassy Woodland and

Associated Native Grassland (GRGGW). A suitable offset site supporting this listed ecological

community is currently being sourced and based on recent investigations there are several sites

that would constitute a suitable offset. Once the site has been confirmed a detailed assessment

of the suitability of this site in accordance with the EPBC Act offsets policy (SEWPaC 2012a),

which provides the details of the offsetting approach for MNES, including an Offset Assessment

Guide and offset calculator (SEWPaC 2012b). The Offset Assessment Guide offset calculator

(SEWPaC 2012b) will be completed to determine the area of offset required to adequately

compensate for the removal of GRGGW as part of the project. However, based on a desktop and

field assessment and a preliminary assessment of potentially suitable areas in the surrounding

area (i.e. within the geographical distribution of GRGGW) there are suitable offset sites available

that meet the of required offset for the project (e.g. the estimate is in the order of 8-12 hectares

of GRGGW based on the preliminary analysis in the EPBC Act offset calculator) (Ecology and

Heritage Partners 2020) (Appendix 7). Discussions with landowner surrounding the project area

has occurred and once a suitable offset for the EPBC Act-listed GRGGW is confirmed / secured,

then a Commonwealth Offset Management Plan, that includes detailed management actions

that will be undertaken to compensate for any permitted removal of GRGGW will be prepared.

Based on the Significant Impact Assessment it is highly unlikely that the project will result in a

Significant Impact to listed flora and fauna species, Ramsar Wetlands or migratory species (DoE

2013, DoEE 2017) (Appendix 5).
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Le g isla tion/Polic y Im plic a tions

Environment Effects Act 1978

The findings presented in this report will be incorporated into the project EES. The assessment

findings validate the decision of the Victorian Minister for Planning to apply the EES process,

based on the extent of native vegetation removal proposed and known/potential impacts on

ecological communities and species of State significance.

The Minister will then review the EES documentation and may appoint an inquiry to evaluate the

effects of the project, potentially involving:

 A desktop review of written submissions;

 A conference of submitters and review of submissions; or,

 A formal panel hearing.

The Minister will then make one of the following determinations:

 The project will have an acceptable level of environmental effects;

 The project will not have an acceptable level of environmental effects; or,

 The project would need major modifications and/or further investigations to establish that
acceptable outcomes would be achieved.

The Minister’s assessment will be considered by Decision-makers when deciding whether to
approve the project under Victorian law.

Planning and Environment

Act 1987

If approved, the project will be exempt from requiring a planning permit for the removal,

destruction or lopping of native vegetation, as the activity will be undertaken in accordance with

a Work Plan under the Mineral Resources (Sustainable Development) Act 1990. The assessment

and offsetting of vegetation losses will be undertaken in accordance with the Guidelines (DELWP

2017) as part of the EES process.
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Le g isla tion/Polic y Im plic a tions

Guidelines for the removal,

destruction or lopping of

native vegetation (DELWP

2017)

Based on the extent of vegetation losses within the surveyed sections of the project footprint,

the project falls under the Detailed Assessment Pathway and the State offset requirement is

1.001 General Habitat Units (GHU) with a minimum Strategy Biodiversity Value of 0.253, along

with 704 Large Trees and SHUs for the following 16 species:

 Australian Grayling 29.975 SHUs

 Flinders Pygmy Perch 60.031 SHUs

 Sticky Wattle 92.054 SHUs

 Yellow-wood 38.170 SHUs

 Thick-lip Spider-orchid 46.867 SHUs

 Purple Diuris 98.059 SHUs

 Bushy Hedgehog -grass 102.403 SHUs

 Rough-grain Love-grass 98.532 SHUs

 Slender Violet-bush 67.568 SHUs

 Slender Wire-lily 102.403 SHUs

 Star Cucumber 28.189 SHUs

 One-flower Early Nancy 97.586 SHUs

 Limestone Blue Wattle 87.671 SHUs

 Thin-leaf Daisy-bush 57.395 SHUs

 Forest Red-box 94.446 SHUs

 Heath Spider-orchid 40.749 SHUs

A detailed Offset Management Strategy has been prepared to satisfy the requirements under

the Guidelines (DELWP 2017) (Ecology and Heritage Partners 2020). The required offsets can be

sourced and can most likely be secured through the combination of currently listed credits under

DELWP’s Native Vegetation Offset Register and properties with the required credits that have

been identified but have not yet been registered on title via a Section 69 Agreement under the

Conservation, Forest and Lands Act 1987, an agreement with Trust for Nature as an offset

covenant under Section 3A of the Victorian Conservation Trust Act 1972.

Flora and Fauna Guarantee

Act 1988

The project footprint encompasses several FFG Act listed values, including 14.54 hectares of the

Forest Red Gum Grassy Woodland ecological community, known habitat for the Yellow-bellied

Sheathtail Bat and potential habitat for six listed flora species (Appendix 2.2) and 14 listed fauna

species (Appendix 3.2).

The permitting provisions of the FFG Act do not apply to the project as it is subject to the EES

process, and if approved, a subsequent Work Plan will be prepared in accordance with the

Mineral Resources Development Act 1990.

Public land outside the licenced area that support native vegetation proposed for removal,

including roadsides with FFG Act-Listed vegetation communities and ‘Protected Flora’ species

will require an FFG Act Protected Flora permit.
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Le g isla tion/Polic y Im plic a tions

Mineral Resources

(Sustainable Development)

Act 1990

A Work Plan will need to be prepared as the proposed development does not meet any of the

exemptions listed in Section 2.6. The Work Plan will need to comply with the requirements of

the Act, and include a detailed Rehabilitation Plan which addresses the following:

 Assessment of pre- and post-mining flora and fauna;

 Provision of habitat corridors;

 Weed management; and,

 Monitoring of flora and fauna (including weeds).

For a Work Plan to be approved by the DEDJTR, the Department must be satisfied that “all

necessary planning consents and approvals”, including where Victoria’s native vegetation policy

requires action, have been addressed (DPI 2009).

Catchment and Land

Protection Act 1994

Several weeds listed as noxious under the CaLP Act were recorded during the assessment

(Section 5.1.2.1). Similarly, there is evidence that the project area is currently occupied by

several pest fauna species listed under the CaLP Act (Section 5.1.2.2). Landowners are

responsible for the control of any infestation of noxious weeds and pest fauna species. To meet

CaLP Act requirements listed noxious weeds and pests must be appropriately controlled

throughout the project area to minimise their spread and impact on ecological values.
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12 CO N CLU SIO N

The Fingerboards Mineral Sands Project involves mining of mineral sands from the Fingerboards resource,

which lies within the more extensive Glenaladale deposit in East Gippsland, Victoria. The proposed mine will

require the direct disturbance of approximately 1,533 hectares of land, the majority of which has been

previously modified by agricultural activities and other anthropogenic processes.

Desk-based assessments and detailed field surveys identified a range of ecological values within the surveyed

sections of the project footprint and project area. Native vegetation and aquatic features contribute to local

habitat connectivity and provide known and potential habitat for species and ecological communities of

conservation significance).

The construction and operational phases of the project involve activities and associated processes which will,

or have the potential to, lead to the loss, reduction or reduced viability of ecological values within the project

area. Proposed actions including land clearing, the development of roads, pipelines and powerlines,

disturbance to waterbodies, use of vehicles/ machinery and a general increase in human activity are associated

with several threatening processes (Section 7.1). Mitigation measures have been developed to address the

key threatening processes that have been identified (Section 8).

A risk assessment was completed to compare the likelihood and consequences of impacts associated with the

project between un-mitigated and mitigated scenarios, allowing for the identification of residual impacts. The

assessment focussed on reviewing unmitigated and mitigated impacts within each ecological value. The

results of significant impact assessments (Appendix 5) have also been incorporated into the risk assessment,

with mitigated and unmitigated impacts assessed for each ecological community and species of conservation

significance known or likely to occur within the project area (Table 26).

Within the project area the consequence and risk ratings attributed to the proposed impact to the EPBC Act-

listed GRGGW, remnant EVCs and scattered trees is high for pre- and post-mitigation measures. These areas

will be offset (and management undertaken to improve the quality of native vegetation) in accordance with

the provisions of the EPBC Act and the State Guidelines, while rehabilitation will occur across part of the project

area with site indigenous flora species, including a large area of GRGGW (Landloch Pty Ltd 2020).

Following the implementation of measures to avoid and minimise impacts on ecological values, the following

residual impacts are likely to occur within the current project footprint as a result of the project:

 Removal of 160.30 hectares of remnant patches (excluding 6.10 hectares of DELWP mapped ‘current

wetlands’);

 Removal of 373 Large Trees in patches of native vegetation and 461 scattered trees (331 scattered

large trees and 130 scattered small trees) as defined under the Guidelines (DELWP 2017);

 Removal of 1.74 hectares (out of a total of 14.06 hectares within the project area) of the nationally

significant GRGGW ecological community;

 Removal of 14.54 hectares (out of a total of 47.05 hectares within the project area) of the State

significant Forest Red Gum Grassy Woodland ecological community;

 Removal of three State significant flora species (Slender Wire-lily (33 plants), Blue Mat-rush (three

plants) and Sandfly Zieria (10 plants);

 Removal of known habitat for the following fauna species of national, State and regional significance:

o Grey-headed Flying Fox – remnant woodland and forest

o Yellow-bellied Sheathtail Bat - 160.30 hectares of remnant vegetation and 461 scattered trees
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o Masked Owl - 160.30 hectares of remnant vegetation and 461 scattered trees

o Emu - Forest and woodland, wetland/ aquatic habitat and disturbed land

o Eastern Long-necked Turtle – wetland/ aquatic habitat

 Removal of potential habitat for a range of flora and fauna species of national, State and regional

significance;

 Removal of hollow-bearing trees used by a range of fauna species; and,

 Potential reduced flows to Mitchell River following surface water extraction which may lead to

localised impacts to the aquatic values along the River.

Biodiversity offsets are required to compensate for residual impacts associated with the proposed activity.

There will be a requirement to offset the proposed removal of 1.74 hectares of the EPBC Act-listed GRGGW.

A suitable offset site(s) supporting this listed ecological community is currently being sourced and based on

recent investigations there are several sites that would constitute a suitable offset. As part of the approval

conditions under the bilateral agreement the actual extent of required GRGGW offsets under the EPBC Act

will be in accordance with the Environmental Offsets Policy (DSEPaC 2012a) and calculated using DoAWE’s

Offsets Assessment Guide: For use in determining offsets under the EPBC Act (DSEPaC 2012b). Based on a

preliminary analysis using the EPBC Act offset calculator (Appendix 7) an offset area of 8-10 hectares of

GRGGW would be required to compensate for the removal of 1.74 hectares of the listed ecological community.

Discussions with landowners surrounding the project area have occurred and once a suitable offset for the

EPBC Act-listed GRGGW is confirmed / secured, then a Commonwealth Offset Management Plan that includes

detailed management actions that will be undertaken to compensate for any permitted removal of GRGGW

will be prepared to the satisfaction of DoAWE.

The Guidelines (DELWP 2017) require offsetting as the final step in considering the impacts of development

on native vegetation. Emphasis is placed on avoiding and minimising impacts, and only after these steps have

been taken should offsets be considered. Based on the extent of vegetation losses within the surveyed

sections of the project footprint, the project falls under the Detailed Assessment Pathway and the State offset

requirement is 1.001 General Habitat Units (GHU) with a minimum Strategy Biodiversity Value of 0.253, along

with 704 Large Trees and Species Habitat Units (SHUs) for the following species (see Native Vegetation

Removal Report in Appendix 6):

 Australian Grayling 29.022 SHUs

 Flinders Pygmy Perch 57.384 SHUs

 Sticky Wattle 91.822 SHUs

 Yellow-wood 38.066 SHUs

 Thick-lip Spider-orchid 46.310 SHUs

 Purple Diuris 97.984 SHUs

 Bushy Hedgehog -grass 102.384 SHUs

 Rough-grain Love-grass 98.544 SHUs

 Slender Violet-bush 66.713 SHUs

 Slender Wire-lily 102.384 SHUs

 Star Cucumber 28.253 SHUs

 One-flower Early Nancy 97.589 SHUs

 Limestone Blue Wattle 87.710 SHUs

 Thin-leaf Daisy-bush 56.891 SHUs

 Forest Red-box 94.130 SHUs

 Heath Spider-orchid 40.354 SHUs

As outlined above, the offset requirements include both proposed rail siding options (i.e. Bairnsdale rail siding

and the road upgrade at Racecourse Road roundabout option, and the Fernbank East option). Consequently,

the State offset requirement for the project outlined above is the worst case, and it is likely that should the



128
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Fernbank East option (which is the preferred option) be approved / chosen then there is likely to be a reduction

of the following SHUs:

 Thick-lip Spider-orchid 0.86 SHUs

 Purple Diuris 3.08 SHUs

 Bushy Hedgehog -grass 3.08 SHUs

 Rough-grain Love-grass 3.08 SHUs

 Slender Violet-bush 0.47 SHUs

 Slender Wire-lily 3.079 SHUs

 One-flower Early Nancy 2.32 SHUs

 Forest Red-box 0.91 SHUs

As a result of a Species Search request to the DELWP Victorian Native Vegetation Offset Register (NVOR) (13

March 2020), it can be confirmed that the majority of the required offsets for the project can be met through

the purchase of credits over the NVOR. It is important to note that given the mining operations will be staged

over several years (as outlined in a works plan), it is likely that the offsets will be secured over time, prior to

each stage commencing and vegetation removal occurring. A breakdown of the GHUs and SHUs required for

each stage is provided in the Offset Management Strategy for the project (Ecology and Heritage Partners

2020).

There is also an opportunity to secure offsets on Crown land if there is evidence of demonstrable additionality

which constitutes actions that are above the expected role of a public land manager. That is, the Guidelines

(DELWP 2017) (Section 9.1.7, Page 28) state the following:

Existing Crown land must meet the following eligibility requirements to be an offset:

 The offset site is reserved land, and can be management for conservation objectives;

 The offset is only used either:

o Offset clearing on Crown land, or

o To provide species offsets that are not avalaible on freehold land.

Although the project has a large offset requirement under the Guidelines (i.e. SHUs for multiple species and

comparatively large number of SHUs for most of these species), based on available information, there is a high

level of confidence Kalbar can meet the offset obligations under the Guidelines for the project. Several

potential offset sites (approximately eight properties) where modelled habitat for multiple species occurs over

the property were assessed from roadsides on 6 and 7 September 2019 to obtain information on the suitability

of each site, and to determine known and potential threats that would need to be managed. Kalbar will

continue to liaise with prospective landowners (particularly where there is an opportunity to secure several

types and number of SHUs on individual properties) to meet the offset requirements for the project.



129
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

REFEREN CES

Austral Research and Consulting 2020. Groundwater Dependent Ecosystem Impact Assessment. Unpublished

report prepared for Ecology and Heritage Partners Pty Ltd, Melbourne, Victoria.

Australian Government 2011. Survey Guidelines for Australia’s Threatened Fish. Guidelines for detecting fish

listed as threatened under the Environment Protection and Biodiversity Conservation Act 1999.

Department of Sustainability, Environment, Water, Population and Communities, Canberra.

Backhouse, G., Jackson, J. and O’Connor, J. 2008. National Recovery Plan for the Australian Grayling

Prototroctes maraena. Department of Sustainability and Environment, Melbourne.

Bennett, AF 1990. Habitat corridors: Their role in wildlife management and conservation, Arthur Rylah

Institute for Environmental Research, Melbourne.

Bilney, R.J. 2015. Observations of giant burrowing frogs 'Heleioporus australiacus' (Limnodynastidae) in the

Mitchell River catchment, East Gippsland, Victoria [online]. Victorian Naturalist, Vol. 132, No. 5, Oct

2015: 128-133.

BirdLife 2017. BirdLife Australia’s Bittern Survey Guide Guidelines for surveying Australasian and Australian

Little Bitterns. [www Document]. URL: http://birdlife.org.au/documents/AB-Bitternsurveyguide.pdf

Bowles, A.E. 1997, 'Responses of wildlife to noise', in RL Knight and KJ Gutzwiller (eds), Wildlife and

Recreationists: Coexistence through Management and Research, Island Press, Washington D.C.

Bureau of Meteorology 2016. Temperature, humidity, wind, and rainfall observations from Bairnsdale Airport

(Station 085279). [www Document]. URL:

http://www.bom.gov.au/products/IDV60801/IDV60801.94912.shtml.

Briggs, J.D. and Leigh, J.H. 1996. Rare or Threatened Australian Plants. CSIRO Australia & Australian Nature

Conservation Agency.

Carter, O. and N. Walsh 2010. National recovery plan for the Dwarf Kerrawang Rulingia prostrata. East

Melbourne, Victoria: Department of Sustainability and Environment.

Churchill, S. 1998. Australian Bats. Reed New Holland, Sydney NSW.

Coffey Environments Australia 2015. Glenaladale Mineral Sands Project, Baseline Report. Unpublished report

prepared for Kalbar Operations Pty Limited.

Coffey Environments Australia 2019. Fingerboards Mineral Sands Project – Groundwater and surface water

impact assessment. 754-ENAUABTF11607AI. Unpublished report for Kalbar Operations Pty Limited, 3

May 2019.

DEDJTR 2017. Technical Guideline Design and Management of Tailings Storage Facilities Earth Resources

management of tailings storage facilities.

DELWP 2011. Survey Standards: Giant Burrowing Frog, Heleioporus australiacus. [www Document]. URL:

https://www.forestsandreserves.vic.gov.au/__data/assets/pdf_file/0026/29267/4-Giant-Burrowing-

Frog-Survey-Standards-FINALv1.0_2MAY11.pdf. Department of Environment, Land, Water and

Planning, Melbourne, Victoria.



130
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

DELWP 2017. Guidelines for the removal, destruction or lopping of native vegetation. Department of

Environment, Land, Water and Planning, Melbourne, Victoria.

DELWP 2018a. Scoping Requirements for Fingerboard Mineral Sands Project: Environment effects Statement.

Department of Environment, Land, Water and Planning, Melbourne, Victoria.

DELWP 2018b. Victorian Biodiversity Atlas. Sourced from GIS layers: “VBA_FLORA25”, “VBA_FLORA100”,

“VBA_FAUNA25”, “VBA_FAUNA100”. Victorian Department of Environment, Land, Water and Planning,

Melbourne, Victoria.

DELWP 2018c. Assessor’s handbook Applications to remove, destroy or lop native vegetation. Version 1.1.

October 2018. Victorian Department of Environment, Land, Water and Planning, Melbourne, Victoria.

DELWP 2019. Flora and Fauna Guarantee Act 1988 Protected Flora List – November 2019. Melbourne, Victoria.

DELWP 2020a. NatureKit Map [www Document]. URL:

<http://maps.biodiversity.vic.gov.au/viewer/?viewer=NatureKit>. Department of Environment, Land,

Water and Planning, Melbourne, Victoria.

DELWP 2020b. Native Vegetation Information Management Tool [www Document]. URL:

<http://nvim.depi.vic.gov.au/>. Department of Environment, Land, Water and Planning, Melbourne,

Victoria.

DELWP 2020c. Ecological Vegetation Class (EVC) Benchmarks for each Bioregion [www Document]. URL:

<http://www.depi.vic.gov.au/environment-and-wildlife/biodiversity/evc-

benchmarks#bioregionname>. Department of Environment, Land, Water and Planning, Melbourne,

Victoria.

DELWP 2020d. Planning Maps Online [www Document]. URL: <http://services.land.vic.gov.au/maps/pmo.jsp>.

Department of Environment, Land, Water and Planning, Melbourne, Victoria.

DELWP 2020e. Planning Schemes Online [www Document]. URL: http://planningschemes.dpcd.vic.gov.au.

Department of Environment, Land, Water and Planning, Melbourne, Victoria.

DEPI 2014. Advisory List of Rare or Threatened Plants in Victoria. Victorian Department of Environment and

Primary Industries, Melbourne, Victoria.

DEWHA 2008a. Commonwealth Conservation Advice on Gippsland Red Gum (Eucalyptus tereticornis subsp.

mediana) Grassy Woodland and Associated Native Grassland. Threatened Species Scientific Committee.

Commonwealth, Canberra, ACT.

DEWHA 2008b. National Framework and Guidance for Describing the Ecological Character of Australian

Ramsar Wetlands. Commonwealth, Canberra, ACT.

DEWHA 2010a. Survey Guidelines for Australia’s Threatened Birds. Department of the Environment, Water,

Heritage and the Arts, Canberra, ACT.

DEWHA 2010b. Survey Guidelines for Australia’s Threatened Frogs. Department of the Environment, Water,

Heritage and the Arts, Canberra, ACT.

DEWHA 2010c. Gippsland Red Gum Grassy Woodland and Associated Native Grassland A nationally

threatened ecological community Environment Protection and Biodiversity Conservation Act 1999.

Policy Statement 3.22. Department of the Environment, Water, Heritage and the Arts, Canberra, ACT.



131
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

DoE 2013. Significant Impact Guidelines 1.1. Matters of National Environmental Significance. Department of

the Environment, Canberra, ACT Commonwealth, Canberra, ACT.

DoAWE 2020a. Protected Matters Search Tool: Interactive Map [www Document]. URL:

<http://www.environment.gov.au/epbc/pmst/>. Department of Agriculture, Water and Environment,

Canberra, ACT.

DoAWE 2020b. Species Profile and Threats Database [www Document]. URL:

<http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl/>. Department of Agriculture, Water

and Environment, Canberra, ACT.

DoEE 2016. Conservation Advice: Petauroides Volans Greater Glider. [www Document]. URL:

<http://www.environment.gov.au/biodiversity/threatened/species/ >. Department of the Environment

and Energy, Canberra, ACT.

DoEE 2017. EPBC Act Policy Statement 3.21. Industry guidelines for avoiding, assessing and mitigating impacts

on EPBC Act listed migratory shorebird species.

DPI 2008. Code of practice for mineral exploration – Standards, procedures and practical guidance under the

Mineral Resources (Sustainable Development) Act 1990. Melbourne, Victoria.

DPI 2009. Native Vegetation management guide for the earth resources industries. Melbourne, Victoria.

DSDBI 2014. "Native Vegetation Guide for Mines and Quarries." Accessible from

http://www.energyandresources.vic.gov.au/earth-resources/licensing-and-

approvals/minerals/guidelines-and-codes-of-practice/native-vegetation-guide-for-mines-and-quarries.

Department of State Development, Business and Innovation.

DSE 2003a. Flora and Fauna Action Statement No. 57. Gaping Leek-orchid Prasophyllum correctum. Flora and

Fauna Guarantee Act 1988. Department of Sustainability and Environment, Victoria.

DSE 2003b. Flora and Fauna Action Statement No. 169. Swift Parrot Lathamus discolor. Flora and Fauna

Guarantee Act 1988. Department of Sustainability and Environment, Victoria.

DSE 2003c. Flora and Fauna Action Statement No. 193. Painted Honeyeater Grantiella picta. Flora and Fauna

Guarantee Act 1988. Department of Sustainability and Environment, Victoria.

DSE 2003d. Flora and Fauna Action Statement No. 61. Giant Burrowing Frog Heleioporus australiacus. Flora

and Fauna Guarantee Act 1988. Department of Sustainability and Environment, Victoria.

DSE 2003e. Flora and Fauna Action Statement No. 124. Masked Owl Tyto novaehollandiae novaehollandiae.

Flora and Fauna Guarantee Act 1988. Department of Sustainability and Environment, Victoria.

DSE 2004a. Vegetation quality assessment manual: Guidelines for applying the habitat hectares scoring

method. Version 1.3. Department of Sustainability and Environment, Victoria.

DSE 2004b. Draft Strategic Plan for management of Phytophthora cinnamomi in Victoria. Department of

Sustainability and Environment, Melbourne, Victoria.

DSE 2004c. Flora and Fauna Action Statement No. 92. Powerful Owl Ninox strenua. Flora and Fauna

Guarantee Act 1988. Department of Sustainability and Environment, Victoria.



132
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

DSE 2008. Flora and Fauna Action Statement No. 229. Swamp Everlasting Xerochrysum palustre. Flora and

Fauna Guarantee Act 1988. Department of Sustainability and Environment, Victoria.

DSE 2009. Advisory list of Threatened Invertebrate Fauna in Victoria. Department of Sustainability and

Environment, Melbourne, Victoria.

DSE 2013. Advisory List of Threatened Vertebrate Fauna in Victoria. Department of Sustainability and

Environment, Melbourne, Victoria.

EGCMA 2013. East Gippsland Regional Catchment Strategy 2013-2019. [www Document]. URL:

http://www.egcma.com.au/file/file/East%20Gippsland%20Regional%20Catchment%20Strategy%2020

13-2019.pdf

East Gippsland Shire Council 1995. East Gippsland Forest Management Plan. [www Document]. URL:

http://www.eastgippsland.vic.gov.au/files/assets/public/documents/plancom_directorate/urban_desi

gn_frameworks/east_gippsland_forest_management_plan_1995.pdf

East Gippsland Shire Council 2012. East Gippsland Roadside Vegetation Strategy. [www Document]. URL:

http://www.eastgippsland.vic.gov.au/files/assets/public/documents/plancom_directorate/urban_desi

gn_frameworks/roadside_vegetation_strategy_2012.pdf

Ecology and Heritage Partners 2020. Offset Management Strategy for the proposed Fingerboards Mineral

Sands Project, Glenaladale, Victoria. Unpublished report by Ecology and Heritage Partners Pty Ltd for

Kalbar Operations Pty Limited. April 2020.

EMM 2020. Fingerboards Groundwater Modelling Report In support of the Environment Effects Statement.

Prepared for Kalbar Operations Pty Limited. Report no. S17202 RP1, April 2020.

eWater 2016. Victorian Australian River Assessment System (AUSRIVAS). [www Document]. URL:

http://ausrivas.ewater.com.au/index.php/home.

Fahrig, L. 2002. 'Effect of habitat fragmentation on the extinction threshold: a synthesis', Ecological

Applications, vol. 12, no. 2, pp. 346-51.

Goldingay, R.L. 2009, 'Characteristics of tree hollows used by Australian birds and bats', Wildlife Research, no.

36, pp. 394-409.

Grey, M.J., Clarke, M.F. and Loyn, R.H. 1998, 'Influence of the Noisy Miner Manorina melanocephala on avian

diversity on avian diversity and abundance in Grey Box woodland', Pacific Conservation Biology, no. 4,

pp. 55-69.

Kalbar Ltd 2020. Fingerboards Mineral Sands Project - Draft Mine Rehabilitation and Closure Plan under the

Mineral Resources (Sustainable Development) (Mineral Industries) Regulations 2019. Unpublished

report prepared by Kalbar Operations Pty Limited.

Katestone 2018. Fingerboards Mineral Sands Project: Stage Two Air Quality and Greenhouse Gas Assessment.

Report prepared by Katestone Environmental Pty Ltd for Kalbar Operations Pty Limited.

Landloch 2020. Fingerboards Mineral Sands Project: Rehabilitation. Unpublished report for Kalbar Operations

Pty Limited., April 2020.

Lazenby, B.T. 1999. Vegetation associations and spatial relations in the New Holland Mouse, Pseudomys

novaehollandiae (Rodentia: Muridae) in Tasmania. Hons. Thesis. Tasmania: University of Tasmania.



133
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Longcore, T. and Rich, C., 2004. 'Ecological Light Pollution', Frontiers in Ecology and the Environment, vol. 2,

no. 4, pp. 191-8.

Lumsden L. and Platt S. 1991. Bats in Rural Victoria - Land for Wildlife Notes. ISSN 1440-2246. [www

Document]. URL: http://www.swifft.net.au/resources/12_bats%20in%20rural%20Victoria.pdf

Marchant S. and Higgins P.J. (eds) 1990. Handbook of Australian, New Zealand and Antarctic Birds. Volume

One – Ratites to Ducks. Oxford University Press. Melbourne.

Marshall Day Acoustics 2018. Fingerboards Mineral Sands EES Noise and Vibration Assessment. Report

prepared by Marshall Day Acoustics for Kalbar Operations Pty Limited.

McAlpine, C.A., Fensham, R.J. and Temple-Smith, D.E. 2002, 'Biodiversity conservation and vegetation

clearance in Queensland: principles and thresholds', The Rangeland Journal, vol. 24, no. 36-55.

Menkhorst, P., C. Dickman, M. Denny, K. Aplin, D. Lunney and M. Ellis 2008. Pseudomys novaehollandiae -

IUCN 2010. IUCN Red List of Threatened Species. Version 2010.4. www.iucnredlist.org.

Moenting, A.E. and Morris, D.W. 2006, 'Disturbance and habitat use: is edge more important than area?',

Oikos, vol. 115, no. 1, pp. 23-32.

Natural Resource Management Ministerial Council 2006. Australian Weeds Strategy – A national strategy for

weed management in Australia. Australian Government Department of the Environment and Water

Resources, Canberra ACT

OEH 2017. Yellow-Bellied Sheathtail-Bat Profile. [www Document]. URL:

http://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10741. Office of

Environment and Heritage, New South Wales.

Penman, T.D., Lemckert, F.L. and Mahony, M.J. 2008a. Spatial ecology of the giant burrowing frog (Heleioporus

australiacus): implications for conservation prescriptions. Australian Journal of Zoology 56: 179-186.

Richardson, E., Irvine, E., Froend, R., Book, P., Barber, S. and Bonneville, B. 2011. Australian Groundwater

Dependent Ecosystems Toolbox Part 1: Assessment Framework, National Water Commission, Canberra.

Royal Botanic Gardens Victoria 2017. VicFlora Database. URL: https://vicflora.rbg.vic.gov.au/

Saunders, D.L. and C.L. Tzaros 2011. National Recovery Plan for the Swift Parrot (Lathamus discolor). Birds

Australia, Melbourne.

SEWPaC 2010. Gippsland Lakes Ramsar Site Ecological Character Description. Commonwealth Department of

Environment, Water, Population and Communities Canberra, ACT.

SEWPaC 2011. Survey Guidelines for Australia’s Threatened Mammals. Commonwealth Department of

Environment, Water, Population and Communities, Canberra, ACT.

SEWPaC 2012a. Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets

Policy. Commonwealth Department of Environment, Water, Population and Communities, Canberra,

ACT.

SEWPaC 2012b. Offsets Assessment Guide: For use in determining offsets under the Environment Protection

and Biodiversity Conservation Act 1999 (2 October 2012). Microsoft Excel spreadsheet developed by the

Department of Sustainability, Environment, Water, Population and Communities, Canberra.



134
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

SEWPaC 2013. Survey Guidelines for Australia’s Threatened Orchid. Guidelines for detecting orchid listed as

threatened under the Environment Protection and Biodiversity Conservation Act 1999. Commonwealth

Department of Environment, Water, Population and Communities, Canberra, ACT.

Standards Australia 2004. Bunding for the fuel storage area (fuel farm) will be in accordance with Australian

Standard 1940:2004. Standards Australia.

Thackway, R. and Cresswell, I.D. 1995, An Interim Biogeographic Regionalisation of Australia, Australian Nature

Conservation Agency, Canberra.

Turner, V. and Ward, S.J. 1995, 'Eastern Pygmy-possum', in R Strahan (ed.), The Mammals of Australia, Reed

New Holland, Sydney, pp. 217-8.

VEAC (Victorian Environmental Assessment Council) 2011. Remnant Native Vegetation Investigation, Final

Report. Melbourne, Victoria.

Viridans 2014a. Flora Information System. Viridans Biological Databases, Bentleigh East Victoria.

Viridans 2014b. Atlas of Victorian Wildlife. Viridans Biological Databases, Bentleigh East Victoria.

Water Technology 2020a. Fingerboards Mineral Sands: Surface Water Assessment – Site Study. Kalbar

Operations Pty Limited. Bairnsdale, Victoria. Unpublished report by Water Technology for Kalbar

Operations Pty Limited.

Water Technology 2020b. Fingerboards Mineral Sands: Surface Water Assessment – Regional Study. Kalbar

Operations Pty Limited. Bairnsdale, Victoria. Unpublished report by Water Technology for Kalbar

Operations Pty Limited.

Wilson, B. and Laidlaw, S. 2003. Habitat characteristics for New Holland mouse Pseudomys novaehollandiae in

Victoria. Australian Mammalogy. 25. no. 1, pp. 1-11.

WGCMA 2003. West Gippsland Native Vegetation Plan 2003. [www Document]. URL:

http://www.wgcma.vic.gov.au/wp-content/uploads/2016/04/2003-Native-Vegetation-Plan.pdf

WGCMA 2012. West Gippsland Regional Catchment Strategy 2013-2019. [www Document]. URL:

http://www.wgcma.vic.gov.au/wp-content/uploads/2015/01/RCSpart1.pdf.

WGCMA 2014. West Gippsland Waterway Strategy, 2014-2020. West Gippsland Catchment Management

Authority. https://www.wgcma.vic.gov.au/wp-content/uploads/2015/01/WaterStrategy2014-2022-

web-pt1.pdf.



135
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

FIGU RES



PerryRiver

Cli
fto

n C
ree

k

Pr
os

pe
ct C

ree

k

Mitchell River

Lin
de

no
w 

- G
len

ala
da

le 
Rd

Main St

Bullumwaal Rd

Main Rd

Princes Hwy

Bairnsdale - Dargo Rd

Be
ng

wo
rd

en
 R

d

Forge Creek Rd
Lindenow - Glenaladale Rd

Wy Yung - Calulu Rd

Fe
rnb

an
k -

 G
len

ala
da

le 
Rd

Bullumwaal Rd

Lin
de

no
w 

- M
ee

rlie
u R

d

Fernbank - Lindenow South Rd

Beverleys Rd

Ro
de

ric
ks

Rd

Fernbank - Stockdale Rd

Moormurng
Flora and

Fauna Reserve
The Billabong

Flora and
Fauna Reserve

Melwood
Education

AreaMitchell River
National Park

Wy Yung I17
Bushland
Reserve

Providence
Ponds Flora and
Fauna Reserve

Fernbank Nature
Conservation

Reserve

Saplings
Morass Flora and

Fauna Reserve

MUNRO

PERRY
BRIDGE

HILLSIDE
(BAIRNSDALE)

LINDENOW
SOUTH

WY YUNG

WALPA LINDENOW

FLAGGY CREEK

FORGE CREEK

GOON NURE

COBBANNAH MERRIJIG
(BAIRNSDALE)

IGUANA CREEK

MOUNT TAYLOR

CLIFTON
CREEK

GLENALADALE WUK WUK

MELWOOD

CALULU

WOODGLEN

ELLASWOOD

FERNBANK

BAIRNSDALE

MEERLIEU BENGWORDEN

Gippsland Lakes

7308_Fig01_StudyArea 12/09/2019 jyuan

¹ 0 4,0002,000

Metres

Figure 1
Location of the project area
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

!( _̂
Melbourne Walpa

East
Gippsland (S)

Legend
Project Area
Railway
Major Road
Collector Road
Minor Road
Proposed Road
Minor Watercourse
Major Watercourse
Permanent Waterbody
Land Subject to Inundation
Wetland/Swamp
Current Wetlands (DELWP)
Parks and Reserves
Ramsar wetland
Crown Land

!

! !

!! Localities
Approximate Extent of 2014
Bushfire



!!.!!.!!.!!.
!!.

!!. !!.
!!.

!!.

!!.
!!.!!.

!!.

!!. !!.
!!.

!!.

!!.

!!.

!!.
!!.!!.

!!. !!. !!.

!!.

!!.

!!.

!!.

!!.

!!.

!!.!!.

")

") ")

") ")
")

")

")

")

")

")")

")

")

")

")

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(

_̂

_̂

_̂

((

((
(

( (

((

ÛÚ ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚÛÚÛÚ

ÛÚ

ÛÚ
ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

!@!@

!@!@

!@

!@
!@

!@!@

Pe
rry

Riv
e r

Mitchell River

DF23

7

2122

23

32

C23
C24

C10

F7

Site 1

Site 2

Site 3

1 2
3

4

5

6

7

9

13

14

16

18

19

20

21
22 C21

C14 C19
C20

C17

C15

C08
C07

C11

C05

C04

C01

C03

124
5

6
8

9

10
1112

13

14 15
16

17

18

19

20

24 25

26
27

28

29

30

31

33 PW2
LF1

LF2

DF3W1

DF1

PW3PW1

A1

A2

A3

A4

7308_Fig05_Survey_Effort_MB 12/09/2019 jyuan

¹ 0 1,800900

Meters

Figure 5a
Survey Effort
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Land Not Surveyed
Aquatic Habitat Assessment -
Assessed Waterways

ÛÚ
Masked Owl Call Playback /
Spotlighting Surveys

!@
Giant Burrowing Frog Survey
Sites

( Aquatic Surveys
_̂ Targeted Fish Surveys
!( Primary Survey Sites

")
Remote Camera Sites (Outside
Primary Survey Sites)

!!.
Aquatic Habitat Assessment -
Survey Sites

Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS
User Community



!!.!!.

!!.

!!.

!!.

!!.

!!.

!!. !!.

!!.

!!.

!!.

!!.

!!.

!!. !!.

")

")

")
")

")

")

")

")

!(

!(

!(

!(

!(

!(

(

(

(

(
(

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

!@

!@

!@

!@
!@

F9

F6

F7

F8

F9

F6
F7

1

20

21

22

23

PERRY GULLY

SIMPSON
GULLY

LUCAS CREEK

C08

C07

C11C10

C05

C04

C01

C03

4

5

20

21

22

23
24

25

26

27

29

30

31

32 33 PW2

LF1

PW1

A2

A3

A4

7308_Fig05_Survey_Effort_MB 12/09/2019 jyuan

¹ 0 500250

Meters

Figure 5b
Survey Effort
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Land Not Surveyed
Aquatic Habitat Assessment -
Assessed Waterways

ÛÚ
Masked Owl Call Playback /
Spotlighting Surveys

!@
Giant Burrowing Frog Survey
Sites

( Aquatic Surveys
!( Primary Survey Sites

")
Remote Camera Sites (Outside
Primary Survey Sites)

!!.
Aquatic Habitat Assessment -
Survey Sites

Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS
User Community



!!.

!!.
!!.!!.

!!. !!.

!!.

!!.

!!.

!!.
!!.

!!.

!!.
!!.

!!.

!!.

!!.

!!.

!!.

")

")
")

")
")

")

")

")

")
")

!(

!(

!(

!(

!(

!(

!(

_̂

_̂

_̂

(
(

(
(

(

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ
ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

ÛÚ

!@

!@

!@
!@

!@

Mitchell River

F2

F4

F5

F1

F3F4

F5

Site 1

Site 2

Site 3

7

8

9

10
11

12

13

14

15

17
PERRY GULLY

LUCAS CREEK

SIMPSON GULLY

C23

C21
C24

C14
C19

C20

C17

C15

C11

1
23

6 7

8

9

10

11
12

13

14 15

16

17

18

19

20

LF2

DF3

DF2

W1

DF1

PW3

A1

7308_Fig05_Survey_Effort_MB 12/09/2019 jyuan

¹ 0 500250

Meters

Figure 5c
Survey Effort
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Aquatic Habitat Assessment -
Assessed Waterways

ÛÚ
Masked Owl Call Playback /
Spotlighting Surveys

!@
Giant Burrowing Frog Survey
Sites

( Aquatic Surveys
_̂ Targeted Fish Surveys
!( Primary Survey Sites

")
Remote Camera Sites (Outside
Primary Survey Sites)

!!.
Aquatic Habitat Assessment -
Survey Sites

Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS
User Community



nmnmnmnmnmnmnmnmnm
nmnm

nm
nmnm

nmnmnmnmnmnmnmnmnmnmnmnm
nm

nm

nm
nmnmnmnmnmnmnmnmnmnm nmnm

nmnmnm
nmnmnmnmnmnm
nm
nmnmnmnmnmnmnmnmnm
nm nmnmnm

nm

nmnmnmnmnmnm nmnmnmnmnmnmnm
nmnmnm

nmnmnm
nmnmnmnmnmnmnmnmnmnmnmnmnmnm

nm
nmnmnm

nmnmnmnmnm
nmnmnmnm

nm
nmnmnmnmnm

nmnmnmnmnmnm
nm

nm

nm
nm
nmnmnmnm

nmnm

nm
nmnm
nmnmnmnmnmnm
nmnmnmnmnmnmnmnmnmnm

nm
nmnmnm

nmnmnmnm
nm

nmnmnmnmnmnmnmnmnmnm

nmnmnm

nmnmnmnmnmnmnm

nmnm

nm
nm

nm

nmnmnmnmnm
nmnmnmnmnmnmnmnm

nmnmnm
nmnmnm
nmnmnmnmnm

nmnm nmnmnm

nmnmnmnm
nmnm

nm
nm nmnmnmnmnm

nmnmnm
nmnm

nm
nmnm

nmnmnmnm
nm

nmnmnmnmnmnmnmnmnm

nmnmnm
nm nm

nm
nm

nm nmnmnmnm
nm

nmnm

nmnmnmnm
nmnmnmnm
nmnmnmnm

nm
nmnm

nm

nm
nm
nm
nmnm
nm

nmnmnmnm
nmnm

nmnm
nm
nmnm
nm
nmnmnmnmnmnm
nmnmnm
nmnmnm
nm
nm
nm

nmnmnmnmnm

nmnmnm

nmnm
nm

nm

nmnmnmnmnmnmnmnmnmnmnmnmnm

nmnm
nmnmnm

nm nmnm nm
nmnm
nmnmnmnm

nmnmnm
nmnm

nmnmnmnm
nmnmnmnmnm

nmnm
nmnmnmnm

nmnmnm nmnmnmnm

nm nmnmnmnm
nmnm!(nmnm

nmnm!(

nm
nmnmnm!(!(!(!(!(nmnm

!(!(

!(nm
!(!(!(

!(!(!(nm!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!( nm

!(!(!(!(!(!(nmnm!(!(
!(!(!(!(!(!(!(!(!(
!(!(!(!(nm

nm
nmnmnmnmnmnmnmnmnm

nmnmnm!(!(nmnm
nmnmnmnmnmnm
nmnm nmnmnm

nmnmnmnmnmnmnm
nmnm

nm
nmnmnm
nmnmnmnmnmnm
nmnmnmnmnmnmnmnmnm
nmnmnmnmnmnm
nm

nmnm
nmnmnmnmnmnm

nm
nmnmnmnmnm
nmnm
nmnmnmnm

nm
nmnmnm
nmnmnmnmnmnm

nmnmnm
nmnmnm nmnmnmnmnmnmnm

nmnm

nmnm
nmnmnm
nm

nm

nmnmnm
nm
nmnm

nm
nm

nmnm
nm

nmnm
nmnmnmnm
nmnm

nmnm

nmnmnmnm
nmnmnm
nm

nm
nm

nmnm

nm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(nm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!( !( nm!(!(nm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(nmnm!(nm!(nm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(nmnmnm
nm

nmnm

nm!(!(!(!(!(!(!(nm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

nmnmnm
nm!(!(!(!(!(!(!(!(nm
!(nm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(nm!(nm!(!(!(

!(!(
!(!(!(!(!(nm!(!(!(nmnm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(

!(!(!(!(!(

nm!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(nm!(
!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(!(nm
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(
!(!(

!(

!(!(!(
!(!(nm!(!(!(!(!(
nmnm!(!(!(!(!(!(!(

!(!(!(!(!(
!(!(nm !(!(!(!(!(!(

nm !(!(
!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(
!(!(!(!(

!(!(!(!(!(
!(!(!(
!(
nm

!(!(
!(!(!(
nm

!(

!(
!(

!(!(!(!(!(
!(

!(!(!(!(!(!(!(!(nm
!(
!(!(

!(!(
!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(!(!(!(!(!(!(

!(!(!(nm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(
!(!(!(!(!(
!(!(!(!(!(
!(

!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(

nmnmnmnmnmnmnmnm
nmnmnmnm

nmnmnmnmnmnmnmnmnm!(nmnm!(!(!(!(!(!(!(nm!(!(!(!(!(
!(!(!(!(nmnmnmnmnmnmnmnm
!(!(!(!(nmnmnmnm!(nmnmnm

nmnmnm
nmnmnmnmnmnmnmnmnmnmnmnmnm
nm
nmnmnmnm!(nm!(nmnmnmnmnm!(!(
nmnm
nmnmnm
nmnm

nmnmnmnmnmnm!(nm
nmnmnmnm!(!(nmnmnmnmnmnmnmnmnm!(!(!(nm!(!(!(!(!(

!(!(!(!(!(!(!(!(nmnm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(nm!(!(!(!(
!(!(!(nmnmnmnmnmnmnmnmnmnmnm

nm!(!(!(!(!(!(!(!(!(nmnmnmnmnm

nm!(!(nmnmnmnmnmnmnmnm!(nmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnm!(nmnmnmnmnmnmnmnmnmnmnmnmnm!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(!(

!(!(nmnm

nmnm
nm#0

#0#0#0"/
$1$1$1$1$1$1

!.

"/
$1

"/

"/

"/

"/

"/

!.!.

GF

Lin
de

no
w 

- G
len

ala
da

le 
Rd

Main St

Main Rd

Bullumwaal Rd

Princes Hwy

Bairnsdale - Dargo Rd

Be
ng

wo
rd

en
 R

d

Gippsland
Lakes

Ramsar site

7308_Fig06_EcoFeat_OV 18/03/2020 melsley

¹ 0 3,0001,500

Metres

Figure 6 Overview
Ecological Features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint

nm Scattered Trees
!( Trees within a patch

Significant Fauna
!. Australian Grayling (fish)
GF Grey-headed Flying-fox
"/ Yellow-bellied Sheathtail Bat

Significant Flora
!. Slender Tick-trefoil
#0 Slender Wire-lily
"/ Blue Mat-rush
$1 Sandfly Zieria

Ecological Vegetation Classes
DELWP Mapped Wetland
Lowland Forest
Riparian Shrubland
Valley Grassy Forest
Plains Grassy Woodland
Box Ironbark Forest
Plains Grassy Wetland
Sedge Wetland
Plains Grassy Forest
Dry Valley Forest
Aquatic Herbland
Lowland Herb-rich Forest
Planted

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

!( _̂
Melbourne Walpa

East
Gippsland (S)



$1$1

$1$1
$1

$1

$1

Boundary No 34 Trk

California Creek Rd

LHRF2

LHRF2
DELWP Wet

LHRF3

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6a
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint

Significant Flora
$1 Sandfly Zieria

Ecological Vegetation Classes
DELWP Mapped Wetland
Lowland Herb-rich Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



Ka
na

ng
ra 

Trk

Permit Trk

LHRF2 DELWP Wet

DELWP Wet

LHRF1

LHRF1

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6b
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint

Ecological Vegetation Classes
DELWP Mapped Wetland
Lowland Herb-rich Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

nm

nm
nm

E

E

E
E

Bo
un

da
ry 

34
 Tr

k

Limpyers Rd

141

142

150
151

LHRF4

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6c
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint
Land not Surveyed

nm Scattered Large Tree
nm Scattered Small Tree
E Direct impact

Ecological Vegetation Classes
Lowland Herb-rich Forest

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

nm

nm
nm

nm

nm

!(
!(

!(

!(

!(

!(

!(

!(
!(
!(
!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(!(

E

E

E
E

E

E

EE

E

E

E
E
E

E
EEEE
E

E
E

E
E

EE
E
EEE

#0

#0

#0
"/

"/

Lim
py

ers
 R

d

Boundary No 34 Trk

California Creek Rd

112

113

150 151

152

153

1535 1536

1537

1538

1539
1540

1541
1542

15431544
1545 1546

1547
1548
1549

1550

1551

1552
1553

1554
1555
1556 1557

AH1

LHRF2

LHRF4

LHRF1 AH1

LHRF5

LHRF5
LHRF6

AH1

LHRF5

LHRF7

LHRF4

AH1 AH1

LHRF1

DELWP Wet

LHRF1

LHRF1

LHRF3

LHRF3

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6d
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint

nm Scattered Large Tree
nm Scattered Small Tree
!( Large Tree within a patch
E Direct impact

E Indirectly impacted trees
Significant Flora
#0 Slender Wire-lily
"/ Blue Mat-rush

Ecological Vegetation Classes
DELWP Mapped Wetland
Aquatic Herbland
Lowland Herb-rich Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

!(!(!( !( !( !(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(!(!(

E

E

E

E

E
E
E

E

E

E
E
EE

E

EE

E

E

EEE

#0
#0

"/

"/

Lim
py

ers
 R

d

Permit Trk

112

1504

1505

1506

1507

1508

1509

1510

1511 1512

151915201521
1522

1523

1524
1525

1526 1527

1528
1529

1530

15311532
1533

1534

1535 1536

1537

1538
LHRF4

LHRF1

AH1

LHRF5LHRF5

LHRF4

LHRF4

LHRF1

DELWP Wet

LHRF1

LHRF1

LHRF1

LHRF1

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6e
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint

nm Scattered Small Tree
!( Large Tree within a patch
E Direct impact

Significant Flora
#0 Slender Wire-lily
"/ Blue Mat-rush

Ecological Vegetation Classes
DELWP Mapped Wetland
Aquatic Herbland
Lowland Herb-rich Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



Bo
un

da
ry 

34
 Tr

k

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6f
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint
Land not Surveyed

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

nm

nm nm

nm

nm
nm

nm
nm

nm

nm

nm
nm

nm !(

!(

!(!(
!(

!( !(!(

!(
nm

!(
nm!( !(!(

E

E

E E

E

E E

E
E

E

E

E E

E E

E

EEE

E EE
E

E
EEEEE

116

133
134

135

136 137

138139
140

143

144 145

1207

1208
1209

1210

1211 1212

12131214

1215 1216

1217
1218

1219
1220

PGW1

PGW1 AH1

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6g
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint
Land not Surveyed

nm Scattered Large Tree
nm Scattered Small Tree
!( Large Tree within a patch
E Direct impact

Ecological Vegetation Classes
Plains Grassy Woodland
Aquatic Herbland
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

nm

nm

nm

nm

nm

nm

nm

nm
nm
nm

nm

nm
nm

nm

nm

nm

nm nm

nm

nm

nm
nm

nm

nmnm

nm

nm
nm

nm

nm
nm

nm
nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm
nm

nm

nm

nm

nm

nm

nm

!(!(!(

!(

!(

!(

!(

!(

nm
!(

nm

!(
!(!(

!(

!(
!(

!(

!(

!(!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(
!(!(

E

E
E

E

E

E

E
E
E

EE
E

EE

E

E

E

E E

E

E
EE

E

EE

E

EE

E

E
E

E
E

E

E

E

E

E

E

E

E

E
E

E

E

EEE

E
E
E

E

E

E
E
E
EEE

E

EEE

E

EEE
E

E

EEE
E

E
E

EEE

"/

115

117
118

119

120

121

122
123

124125126
127

128129

130

131

132

133
134

135

146147
148

149

154

155

156

157158

159

160
161

162163

359
360

365

366367

368

369

370

371

372 373

374

375

1172 1173

1174
1176

1177
1178

1179

1180

1181

1182

1183
1184

1185

1186

1187
1188

1189

1190

1191

1192
1193

11941195

1196
1197

1198

1199
1200

1201

1202

1203
1204 1205

1206

AH2

AH1

PGW3
PGW1

PGW1

PGW4PGW1

AH1

PGW5

AH2

AH1

PGW3

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6h
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint

nm Scattered Large Tree
nm Scattered Small Tree
!( Large Tree within a patch
E Direct impact

E Indirectly impacted trees
Significant Fauna
"/ Yellow-bellied Sheathtail Bat

Ecological Vegetation Classes
Plains Grassy Woodland
Aquatic Herbland
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

nmnm

nm

nm

nm

nm

nm

nm

nm

!(
!(

!(
!(!(

!(!(!(
!(

!(
!(!(!(!(

!(
!(

!( nm !( !( !( !(!(

!(!( !(!(
!(

!(!(
!(!( !(

!(!( !(!(!(

!( !( !(
!( !(

!(

!( !(
!(

!(!(

!(

E

E

E

E

E
E

Limpyers Rd

346

347348

359360

361

362

363
364

1454

14551456

1457

1458

1459
146014611462146314641465

1466

1467

1468

1469
1470 1472 1473

1474

1475

1476
1477

1478

1479

1480
1481 1482

1483
1485 1486

1487
1488

1489 1492

1493

1494
1495

1496

1497

1513 1514

1515

1516 1517
1518

AH1

LHRF4

AH2

AH2

PGW4

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6i
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Project Footprint
Vegetation proposed to be
avoided

nm Scattered Large Tree
nm Scattered Small Tree
!( Large Tree within a patch
E Direct impact

E Indirectly impacted trees
Ecological Vegetation Classes

Plains Grassy Woodland
Aquatic Herbland
Lowland Herb-rich Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6j
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6k
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Woodland and Associated
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Lowland Forest
Valley Grassy Forest
Plains Grassy Woodland
Plains Grassy Forest
Aquatic Herbland
Planted
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

nm

nm

nm

nm
nmnm

nm

nm

nm nm

nmnm

nm

nm
nm

nm

nm
nm

nm

!(
!(
!(

!(
!(

nm

nm

!(

!(

!(
!(

E

E
E

E

E
EE

E
E

E E

EE

E

EE

E

EE

E

E
E
E
EE

E
E

E

E

E
E

Lucas Creek

114

260
262

266
267

268 269

270

271

272
273

274

398

399

400

401

402

403
404
405

406
407

408

1434

1435

1436

1437

PGW3

AH2

AH2

PGWE1

PGW9

PGW1

PGW7

LF2

LF2

PGW1LF3

PGW1LF3

LF3

VGF11

VGF11

PGW8

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6l
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Aquatic Herbland
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6m
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6n
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6o
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Plains Grassy Forest
Aquatic Herbland
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6p
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Planted
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6q
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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E Indirectly impacted trees
Ecological Vegetation Classes
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Plains Grassy Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6r
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Aquatic Herbland
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6s
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6t
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6u
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6v
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Plains Grassy Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6w
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6x
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6y
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6z
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



!(

nm

!(

!(

!(

Fernbank - Glenaladale Rd

Friday Creek Rd

431

432

435
436

437

DVF2

LF1

DVF1

DVF1

DVF1

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6aa
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ab
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ac
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ad
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ae
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6af
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

!(!(!(

!(

!(
!(
!( !(

!( !(
!( !(

!(

nm

nm

!(

nm

!(

nm
!(

!(

!(

!(

!(
!(

!(

!(

!(
!(!(

!(

!(

!(!(
!(!( !(!(

!(
!(

!(
!(!(

!(
!( !(

!(
!( !(

!(

!(

!(
!(

!(
!(

!(
!(
!(

!(
!(
!(

!(

!( !(
!(

!(

!(
!(

!( !(
!(

!(
!(

!( !(

nmnm
nm

nm

nm
nmnm
nm

nm

nm

nm

nmnm

nmnm
nm

nmnmnm

nm
nm

nm

nm

!(

nmnm
nm

nm

nmnmnm
nmnm

nmnm

nm
nm

!(
!(

!(

!(

!(

!(
!(

!(!(
!(

!(
!( !(

!(

!(
!(

Chettles Rd

700

784 785
786

787
788

789

790
791 792

793

794
795

796

797

798

799 800
801

802

803

804
805

806
807
808

809

810
813

814

816

817
818

819

820 822
824

825

826

827
828

829
830 831

832

833

834 835

836

838

839

840

841

842

843

844

846

847
848

849
851

852 853

1797

1798

1799
1800

1805

1806

1807

1808
1809 1813

1814
1815

1816

1817

1820

1822

1823

1824
1825

18281831

1832 1834

1835 1836 1837

1838

1840

1841

18421843
1844

1845

1846
1847

1848

1849
1850

PGF9

PGF9
PGF9

PGF9

PGF9
PGF9

PGF9

LF1

LF4

PGW14

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6ag
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
20m haulage road easement
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!( Large Tree within a patch

Gippsland Red Gum Grassy
Woodland and Associated
Native Grassland (GRGGW)

Ecological Vegetation Classes
Lowland Forest
Plains Grassy Woodland
Plains Grassy Forest
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ah
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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!( Large Tree within a patch

Gippsland Red Gum Grassy
Woodland and Associated
Native Grassland (GRGGW)

Ecological Vegetation Classes
Lowland Forest
Plains Grassy Woodland
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nm

nmnm

nm

nm nm

nm

nm

nm
nm

nm
nmnm

nm
nm

nmnm

668

669670

671

672 673

675

676

677 678

679
682683

684

685

688689

DELWP Wet

PGW12

PGW12

PGW12

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6ai
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
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nm Scattered Large Tree
Ecological Vegetation Classes

DELWP Mapped Wetland
Plains Grassy Woodland

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6aj
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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nm Scattered Large Tree
Ecological Vegetation Classes

DELWP Mapped Wetland
Plains Grassy Woodland

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community



nmnm

nm

nm

nm

nm

nm

nm

nm

nmnm

nm

nm

nm
nm

nm

nmnm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm
nm

nmnm

nm

nm

nm

nm

nm

nm
nm

nm

nm

nm

nm

nm
nm

nm

nm

nm

nm

nm

nm

nm

nm
nm

nm

nm

nm

nm
nm

nm

nm

nm

nm

nm

570572

573

574

584

585

586

587

588

589590
591

594

595
596

597

598599

600

601

602

603

604
605

606

607

608

611

612
613

614616
617

618

619

620

621

622623

624

625

626

627
628 629

630

631

634
635

636

637

638

639
642

643

644

645

646647
648 655

7308_Fig06_EcoFeat_MB 15/06/2020 melsley

¹ 0 10050

Metres

Figure 6ak
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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nm Scattered Large Tree

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6al
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Ecological Vegetation Classes
DELWP Mapped Wetland
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Plains Grassy Woodland
Sedge Wetland

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6am
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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avoided
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!( Large Tree within a patch

Gippsland Red Gum Grassy
Woodland and Associated
Native Grassland (GRGGW)

Ecological Vegetation Classes
DELWP Mapped Wetland
Plains Grassy Woodland
Sedge Wetland
Impacted vegetation

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6an
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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!( Large Tree within a patch

Ecological Vegetation Classes
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ao
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area
Vegetation proposed to be
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!( Large Tree within a patch

Ecological Vegetation Classes
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ap
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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!( Large Tree within a patch

Gippsland Red Gum Grassy
Woodland and Associated
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Ecological Vegetation Classes
Lowland Forest
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6aq
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Native Grassland (GRGGW)

Ecological Vegetation Classes
DELWP Mapped Wetland
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Planted

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6ar
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6as
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6at
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
defects or omissions in the information.

Legend
Project Area

Ecological Vegetation Classes
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 6au
Ecological features
Fingerboards Mineral Sands
Project: Flora and Fauna
Assessment

VicMap Data: The State of Victoria does not warrant the
accuracy or completeness of information in this publication
and any person using or relying upon such information does
so on the basis that the State of Victoria shall bear no
responsibility or liability whatsoever for any errors, faults,
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APPEN DIX 1

Appe nd ix1.1– Ra re orThre a te ne d Ca te g orie sforListe d Vic toria nTa xa

Ta b le A1.1.Rare or Threatened categories for listed Victorian taxa.

Ra re orThre a te ne d Ca te g orie s

Conse rva tionSta tusinAustra lia (Ba se d onthe EPBC Ac t)

EX - Extinct: Extinct is when there is no reasonable doubt that the last individual of the species has died.

CR - Critically Endangered: A species is critically endangered when it is facing an extremely high risk of extinction in the wild
in the immediate future.

EN - Endangered: A species is endangered when it is not critically endangered but is facing a very high risk of extinction in
the wild in the near future.

VU - Vulnerable: A species is vulnerable when it is not critically endangered or endangered but is facing a high risk of
extinction in the wild in the medium-term future.

R* - Rare: A species is rare but overall is not currently considered critically endangered, endangered or vulnerable.

K* - Poorly Known: A species is suspected, but not definitely known, to belong to any of the categories extinct, critically
endangered, endangered, vulnerable or rare.

Conse rva tionSta tusinVic toria (Ba se d onDSE2009,DSE2013,DEPI2014)

x - Presumed Extinct in Victoria: not recorded from Victoria during the past 50 years despite field searches specifically for the
plant, or, alternatively, intensive field searches (since 1950) at all previously known sites have failed to record the plant.

e - Endangered in Victoria: at risk of disappearing from the wild state if present land use and other causal factors continue to
operate.

v - Vulnerable in Victoria: not presently endangered but likely to become so soon due to continued depletion; occurring
mainly on sites likely to experience changes in land-use which would threaten the survival of the plant in the wild; or, taxa
whose total population is so small that the likelihood of recovery from disturbance, including localised natural events such
as drought, fire or landslip, is doubtful.

r - Rare in Victoria: rare but not considered otherwise threatened - there are relatively few known populations, or the taxon
is restricted to a relatively small area.

k - Poorly Known in Victoria: poorly known and suspected, but not definitely known, to belong to one of the above categories
(x, e, v or r) within Victoria. At present, accurate distribution information is inadequate.
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Appe nd ix1.2– De fining H a b ita tQ ua lity

Ta b le A1.2.Defining Habitat Quality.

Crite ria ford e fining H a b ita tQ ua lity

High Quality:

 High degree of intactness (i.e. floristically and structurally diverse), containing several important habitat features
such as ground debris (logs, rocks, vegetation), mature hollow-bearing trees, and a dense understorey
component.

 High species richness and diversity (i.e. represented by a large number of species from a range of fauna groups).

 High level of foraging and breeding activity, with the site regularly used by native fauna for refuge and cover.

 Habitat that has experienced, or is experiencing low levels of disturbance and/or threatening processes (i.e. weed
invasion, introduced animals, soil erosion, salinity).

 High contribution to a wildlife corridor, and/or connected to a larger area(s) of high quality habitat.

 Provides known, or likely habitat for one or more rare or threatened species listed under the EPBC Act, FFG Act,
or species considered rare or threatened according to DSE 2009, 2013, DEPI 2014.

Moderate Quality:

 Moderate degree of intactness, containing one or more important habitat features such as ground debris (logs,
rocks, vegetation), mature hollow-bearing trees, and a dense understorey component.

 Moderate species richness and diversity - represented by a moderate number of species from a range of fauna
groups.

 Moderate levels of foraging and breeding activity, with the site used by native fauna for refuge and cover.

 Habitat that has experienced, or is experiencing moderate levels of disturbance and/or threatening processes.

 Moderate contribution to a wildlife corridor, or is connected to area(s) of moderate quality habitat.

 Provides potential habitat for a small number of threatened species listed under the EPBC Act, FFG Act, or species
considered rare or threatened according to DSE 2009, 2013, DEPI 2014.

Low Quality:

 Low degree of intactness, containing few important habitat features such as ground debris (logs, rocks,
vegetation), mature hollow-bearing trees, and a dense understorey component.

 Low species richness and diversity (i.e. represented by a small number of species from a range of fauna groups).

 Low levels of foraging and breeding activity, with the site used by native fauna for refuge and cover.

 Habitat that has experienced, or is experiencing high levels of disturbance and/or threatening processes.

 Unlikely to form part of a wildlife corridor, and is not connected to another area(s) of habitat.

 Unlikely to provide habitat for rare or threatened species listed under the EPBC Act, FFG Act, or considered rare
or threatened according to DSE 2009, 2013, DEPI 2014.
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APPEN DIX 2-FLO RA

Appe nd ix2.1– Flora Re sults

Ta b le A2.1.Flora recorded within the project area.

Fa m ily Sc ie ntific N a m e Com m onN a m e Conse rva tionSta tus1

Amaranthaceae Einadia nutans Nodding Saltbush -

Anacardiaceae
Schinus molle* Pepper Tree -

Tricoryne elatior Yellow Rush-lily -

Apiaceae
Oreomyrrhis eriopoda Caraway -

Daucus carota* Carrot -

Araliaceae Hydrocotyle laxiflora Stinking Pennywort -

Asparagaceae

Lomandra longifolia Spiny-headed Mat-rush -

Laxmannia gracilis Slender Wire-lily r

Lomandra glauca Blue Mat-rush k

Arthropodium strictum s.l. Chocolate Lily -

Asparagus asparagoides* ^ Bridal Creeper -

Asphodelaceae
Stypandra glauca Nodding Blue-lily -

Bulbine bulbosa Bulbine Lily -

Aspleniaceae Asplenium flabellifolium Necklace Fern -

Asteraceae

Hypochaeris radicata* Flatweed -

Arctotheca calendula* Cape weed -

Conyza canadensis s.l. * Canadian Fleabane -

Cassinia longifolia Shiny Cassinia -

Helichrysum luteoalbum Jersey Cudweed -

Carthamus lanatus* ^ Saffron Thistle -

Sonchus oleraceus* Common Sow-thistle -

Euchiton ensifer Clustered Cudweed -

Triptilodiscus pygmaeus Common Sunray -

Xerochrysum viscosum Shiny Everlasting -

Olearia lirata Snowy Daisy-bush -

Lagenophora stipitata Common Bottle-daisy -

Cirsium arvense* ^ Perennial Thistle -

Cirsium vulgare* ^ Spear Thistle -

Chrysocephalum apiculatum s.l. Common Everlasting -

Chrysocephalum semipapposum Clustered Everlasting -

Senecio minimus Shrubby Fireweed -

Leptorhynchos squamatus Scaly Buttons -

Senecio spp. Groundsel -

Senecio quadridentatus Cotton Fireweed -
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Fa m ily Sc ie ntific N a m e Com m onN a m e Conse rva tionSta tus1

Solenogyne dominii Smooth Solenogyne -

Cassinia longifolia Shiny Cassinia -

Cassinia aculeata Common Cassinia -

Cassinia trinerva Three-nerved Cassinia -

Taraxacum Sect. Ruderalia* Garden Dandelion -

Cotula australis Common Cotula -

Boraginaceae Cynoglossum suaveolens Sweet Hound's-tongue -

Brassicaceae Lepidium africanum* Common Peppercress -

Campanulaceae Wahlenbergia communis s.l. Tufted Bluebell -

Caryophyllaceae Stellaria pungens Prickly Starwort -

Casuarinaceae Allocasuarina littoralis Black Sheoak -

Chenopodiaceae Einadia nutans Nodding Saltbush

Convolvulaceae
Dichondra repens Kidney-weed -

Convolvulus angustissimus Blushing Bindweed -

Cupressaceae Cupressus macrocarpa* Monterey Cypress -

Cyperaceae

Eleocharis sphacelata Tall Spike-sedge -

Eleocharis acuta Common Spike-sedge -

Carex appressa Tall Sedge -

Schoenus apogon Common Bog-sedge -

Gahnia sieberiana Red-fruit Saw-sedge -

Dennstaedtiaceae Pteridium esculentum Austral Bracken -

Dilleniaceae Hibbertia obtusifolia Grey Guinea-flower -

Droseraceae Drosera peltata s.l. Pale Sundew -

Elaeocarpaceae Tetratheca ciliata Pink-bells -

Ericaceae

Epacris impressa Common Heath -

Astroloma humifusum Cranberry Heath -

Acrotriche serrulata Honey-pots -

Fabaceae

Trifolium repens var. repens* White Clover -

Acacia melanoxylon Blackwood -

Acacia implexa Lightwood -

Acacia mucronata subsp.
longifolia

Narrow-leaf Wattle
-

Hardenbergia violacea Purple Coral-pea -

Bossiaea prostrata Creeping Bossiaea -

Kennedia prostrata Running Postman -

Acacia ulicifolia Juniper Wattle -

Platylobium obtusangulum Common Flat-pea -

Acacia mearnsii Black Wattle -

Acacia pycnantha Golden Wattle -

Acacia verticillata Prickly Moses -

Pultenaea spp. Bush-pea -

Glycine clandestina Twining Glycine -
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Fa m ily Sc ie ntific N a m e Com m onN a m e Conse rva tionSta tus1

Desmodium varians Slender Tick-trefoil k

Gentianaceae Centaurium erythraea* Common Centaury -

Geraniaceae Geranium spp. Crane's Bill -

Haloragaceae
Gonocarpus tetragynus Common Raspwort -

Myriophyllum crispatum Upright Water-milfoil -

Hypericaceae Hypericum gramineum spp. agg. Small St John's Wort -

Iridaceae
Romulea rosea* Onion Grass -

Watsonia spp. * Watsonia -

Juncaceae
Juncus acutus * ^ Spiny Rush -

Luzula meridionalis Common Woodrush -

Lemnaceae Lemna disperma Common Duckweed -

Linaceae Linum marginale Native Flax -

Loranthaceae Amyema spp. Mistletoe -

Malvaceae Malva parviflora* Small-flower Mallow -

Mazaceae Mazus pumilio Swamp Mazus -

Myrtaceae

Eucalyptus tereticornis subsp.
mediana

Gippsland Red-Gum
-

Kunzea spp. Kunzea -

Eucalyptus macrorhyncha Red Stringybark -

Melaleuca parvistaminea Rough-barked Honey-myrtle -

Eucalyptus polyanthemos Red Box -

Leptospermum myrsinoides Heath Tea-tree -

Kunzea ericoides spp. agg. Burgan -

Leptospermum continentale Prickly Tea-tree -

Orchidaceae

Pterostylis spp. Greenhood -

Microtis parviflora Slender Onion-orchid -

Thelymitra media s.l. Tall Sun-orchid -

Thelymitra pauciflora s.l. Slender Sun-orchid -

Pterostylis falcata s.l. Sickle Greenhood -

Pterostylis concinna Trim Greenhood -

Chiloglottis trapeziformis Dainty Wasp-orchid -

Calochilus robertsonii s.l. Purple Beard-orchid -

Acianthus spp. Mosquito Orchid -

Diuris sulphurea Tiger Orchid -

Chiloglottis valida Common Bird-orchid -

Pterostylis nutans Nodding Greenhood -

Oxalidaceae Oxalis perennans Grassland Wood-sorrel -

Phyllanthaceae Phyllanthus hirtellus Thyme Spurge -

Phytolaccaceae Phytolacca octandra* Red-ink Weed -

Pinaceae Pinus radiata* Radiata Pine -

Pittosporaceae
Billardiera scandens s.l. Common Apple-berry -

Bursaria spinosa Sweet Bursaria -
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Fa m ily Sc ie ntific N a m e Com m onN a m e Conse rva tionSta tus1

Rhytidosporum procumbens White Marianth -

Plantaginaceae

Plantago lanceolata* Ribwort -

Plantago coronopus* Buck's-horn Plantain -

Veronica gracilis Slender Speedwell -

Poaceae

Phalaris aquatica* Toowoomba Canary-grass -

Ehrharta erecta var. erecta* Panic Veldt-grass -

Themeda triandra Kangaroo Grass -

Microlaena stipoides var. stipoides Weeping Grass -

Poa labillardierei Common Tussock-grass -

Tetrarrhena juncea Forest Wire-grass -

Austrostipa rudis subsp. rudis Veined Spear-grass -

Cynodon dactylon Couch -

Holcus lanatus* Yorkshire Fog -

Hordeum spp. * Barley Grass -

Lolium perenne* Perennial Rye-grass -

Rytidosperma spp. Wallaby Grass -

Bothriochloa macra Red-leg Grass -

Paspalum dilatatum* Paspalum -

Bromus catharticus* Prairie Grass -

Panicum effusum Hairy Panic -

Eragrostis spp. Love Grass -

Poa annua* Annual Meadow-grass -

Aristida spp. Wire-grass -

Austrostipa mollis Supple Spear-grass -

Austrostipa semibarbata Fibrous Spear-grass -

Amphibromus nervosus Common Swamp Wallaby-grass -

Cenchrus clandestinus* Kikuyu -

Ehrharta erecta var. erecta* Panic Veldt-grass -

Avena barbata* Bearded Oat -

Briza maxima* Large Quaking-grass -

Briza minor* Lesser Quaking-grass -

Anthoxanthum odoratum* Sweet Vernal-grass -

Dactylis glomerata* Cocksfoot -

Chloris truncata Windmill Grass -

Anthosachne scabra Common Wheat-grass -

Cynosurus echinatus* Rough Dog's-tail -

Polygonaceae

Acetosella vulgaris* Sheep Sorrel -

Persicaria decipiens Slender Knotweed -

Rumex crispus* Curled Dock -

Potamogetonaceae Potamogeton crispus Curly Pondweed -



197
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Fa m ily Sc ie ntific N a m e Com m onN a m e Conse rva tionSta tus1

Primulaceae Lysimachia arvensis* Pimpernel -

Pteridaceae
Adiantum aethiopicum Common Maidenhair -

Cheilanthes sieberi subsp. sieberi Narrow Rock-fern -

Ranunculaceae Ranunculus spp. Buttercup -

Rosaceae

Acaena novae-zelandiae Bidgee-widgee -

Rubus fruticosus L. agg.*^ Blackberry -

Acaena novae-zelandiae Bidgee-widgee -

Acaena echinata Sheep's Burr -

Rubiaceae
Pomax umbellata Pomax -

Coprosma quadrifida Prickly Currant-bush -

Rutaceae Zieria smithii subsp. smithii Sandfly Zieria r

Salviniaceae Azolla filiculoides Pacific Azolla -

Santalaceae Exocarpos cupressiformis Cherry Ballart -

Solanaceae

Solanum linnaeanum* ^ Apple of Sodom -

Solanum nigrum s.l. * Black Nightshade -

Lycium ferocissimum* ^ African Box-thorn -

Sporobolus Sporobolus africanus* Rat-tail Grass -

Stylidiaceae Stylidium graminifolium s.l. Grass Triggerplant -

Thymelaeaceae Pimelea spp. - -

Violaceae
Viola hederacea Ivy-leaf Violet -

Melicytus dentatus s.l. Tree Violet -

Xanthorrhoeaceae Xanthorrhoea minor Little Grass-tree -

Notes:

1) Listed as Rare (r) or Status Poorly Known (k) on the Victoria Advisory List (DEPI 2014)

* - Introduced species

^ Noxious species

There are likely to be additional species not recorded during the surveys that are present within the project area. A detailed
assessment of the likelihood of significant species occurring within the project area has been provided (Appendix 12.2).
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Appe nd ix2.2– Sig nific a ntFlora Spe c ie s

Ta b le A2.2Significant flora either recorded or predicted to occur within the project locality (i.e. all land within 10 kilometres of the project area).

Key:

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

FFG Flora and Fauna Guarantee Act 1988 (FFG Act)

DEPI Advisory List of Threatened Flora in Victoria (DEPI 2014)

EX Extinct

CR Critically endangered

EN Endangered

VU Vulnerable

K Poorly Known (Briggs and Leigh 1996)

# Species nominated by the EPBC Act PMST (i.e. not previously recorded within the project locality)

* Focus of targeted surveys undertaken in October and November 2016

^ Species not nominated by database searches but considered to potentially occur within the project area

X Extinct

e Endangered

v Vulnerable

r Rare

k Poorly Known

L Listed

1 Known occurrence Recorded within the study area recently (i.e. within ten years)

2 High Likelihood
Previous records of the species in the local vicinity; and/or,

The study area contains areas of high quality habitat.

3 Moderate Likelihood
Limited previous records of the species in the local vicinity; and/or,

The study area contains poor or limited habitat.

4 Low Likelihood
Poor or limited habitat for the species however other evidence (such as a lack of records or environmental factors) indicates there is a very low
likelihood of presence.

5 Unlikely No suitable habitat and/or outside the species range.
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Sc ie ntific na m e Com m onna m e
Tota l# re c ord s

(VBA)

La st
d oc um e nte d
re c ord (VBA)

EPBC1 FFG2 Vic 3
Like lyoc c urre nc e in

proje c ta re a 4

NATIONAL SIGNIFICANCE

Acacia caerulescens Limestone Blue Wattle 1 2004 VU L v 4

Amphibromus fluitans# River Swamp Wallaby-grass - - VU - - 4

Boronia galbraithiae# Aniseed Boronia - - VU L v 4

Caladenia tessellate* Thick-lip Spider-orchid 3 1991 VU - v 4

Commersonia prostrata* Dwarf Kerrawang 32 2013 EN L e

2 (Saplings Morass
Flora and Fauna

Reserve adjacent to
Cowells Lane)

Dianella amoena# Matted Flax-lily - - EN L e 4

Glycine latrobeana# Clover Glycine - - VU L v 4

Prasophyllum correctum* Gaping Leek-orchid 4 2007 EN L e

3 (known population
along Gippsland Rail
corridor, west of the
project area). Low

likelihood within the
actual development
footprint given the
lack of high quality

habitat.

Prasophyllum frenchii* Maroon Leek-orchid 2 1990 EN L e 4

Pterostylis chlorogramma# Green-striped Greenhood - - VU L v 4

Pterostylis cucullate# Leafy Greenhood - - VU L e 4

Senecio psilocarpus# Swamp Fireweed - - VU L v 4

Thesium austral# Austral Toadflax - - VU L v 4
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Sc ie ntific na m e Com m onna m e
Tota l# re c ord s

(VBA)

La st
d oc um e nte d
re c ord (VBA)

EPBC1 FFG2 Vic 3
Like lyoc c urre nc e in

proje c ta re a 4

Xerochrysum palustre* Swamp Everlasting 10 2016 VU L v

2 (Saplings Morass
Flora and Fauna

Reserve adjacent to
Cowells Lane)

STATE SIGNIFICANCE

Acacia ancistrophylla var. lissophylla Dwarf Myall 1 1980 - - v 3

Acacia howittii* Sticky Wattle 2 2012 - - r 4

Acacia leprosa var. graveolens Common Cinnamon-wattle 1 2011 - - k 3

Acronychia oblongifolia* Yellow-wood 11 1997 - L r 3

Adiantum hispidulum* Rough Maidenhair 4 1994 - - k 3

Amphibromus sinuatus* Wavy Swamp Wallaby-grass 1 1984 - - v 2

Anthosachne kingiana subsp. multiflora Short-awned Wheat-grass 1 1994 - - k 3

Austrostipa rudis subsp. australis* Veined Spear-grass 6 1999 - - r 2

Banksia saxicola Rock Banksia 1 2004 - - r 4

Bertya cunninghamii subsp. pubiramula Sticky Bertya 5 2013 - - r 2

Beyeria lanceolata Pinkwood 5 2002 - - r 4

Billardiera scandens s.s. Velvet Apple-berry 1 1882 - - r 4

Bossiaea heterophylla* Variable Bossiaea 15 2011 - - r 3

Botrychium australe* Austral Moonwort 6 2007 - L v 3

Caladenia aurantiaca* Orange-tip Finger-orchid 4 2005 - - r 3

Caladenia australis* Southern Spider-orchid 3 1991 - - k 4

Caladenia patersonii s.s.* Cream Spider-orchid 1 1980 - - e 4

Caladenia valida Robust Spider-orchid 1 1968 - - e 4
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Sc ie ntific na m e Com m onna m e
Tota l# re c ord s

(VBA)

La st
d oc um e nte d
re c ord (VBA)

EPBC1 FFG2 Vic 3
Like lyoc c urre nc e in

proje c ta re a 4

Calotis lappulacea* Yellow Burr-daisy 1 1946 - - r 3

Chorizandra australis Southern Bristle-sedge 3 1984 - - k 2

Chiloglottis trilbta*^ Tall Wasp orchid - - - - k 2

Coronidium gunnianum* Pale Swamp Everlasting 7 2013 - - v 2

Corybas aconitiflorus* Spurred Helmet-orchid 3 2003 - - r 2

Corybas fimbriatus* Fringed Helmet-orchid 3 2007 - - r 2

Cyperus polystachyos Bunchy Flat-sedge 2 1957 - - k 3

Desmodium varians* Slender Tick-trefoil 3 2011 - - k 1

Dichondra sp. 1* Silky Kidney-weed 3 2012 - - r 3

Diuris punctata* Purple Diuris 62 2012 - L v

2 (Purple Diuris
population at the

intersection of
Cowells Lane and the

Lindenow South -
Fernbank

intersection and
along the railway line
directly north of the

project area)

Diuris benthamiana Blotched Sun-orchid 1 2000 - - v 4

Dockrillia striolata subsp. striolata Streaked Rock-orchid 4 2004 - - r 3

Echinopogon caespitosus var. caespitosus* Bushy Hedgehog-grass 8 2014 - - e 2

Entolasia stricta* Upright Panic 5 2012 - - k 3

Eragrostis trachycarpa* Rough-grain Love-grass 4 2000 - - r 3

Eriocaulon scariosum Common Pipewort 1 1953 - - r 4
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Sc ie ntific na m e Com m onna m e
Tota l# re c ord s

(VBA)

La st
d oc um e nte d
re c ord (VBA)

EPBC1 FFG2 Vic 3
Like lyoc c urre nc e in

proje c ta re a 4

Eucalyptus arenicola Gippsland Lakes Peppermint 7 1998 - - r 4

Eucalyptus bosistoana Coast Grey-box 4 2003 - - r 4

Eucalyptus mackintii Gippsland Stringybark 1 1954 - - r 4

Eucalyptus polyanthemos subsp. longior Forest Red-box 2 2012 - - r 4

Eucalyptus willisii s.s. Promontory Peppermint 3 2011 - - r 4

Gratiola pedunculata* Stalked Brooklime 4 1984 - - k 3

Grevillea chrysophaea* Golden Grevillea 4 1996 - - r 4

Hybanthus monopetalus* Slender Violet-bush 6 2011 - - r 3

Isopogon prostratus* Prostrate Cone-bush 17 2015 - L e 3

Korthalsella rubra subsp. rubra Jointed Mistletoe 1 1976 - - v 4

Laxmannia gracilis* Slender Wire-lily 17 2011 - - r 1

Leionema lamprophyllum subsp.
lamprophyllum*

Shiny Leionema 6 1998 - - r 3

Leucopogon juniperinus* Long-flower Beard-heath 4 2002 - - k 2

Lomandra glauca s.s.* Blue Mat-rush 1 2012 - - k 1

Macromitrium hemitrichodes* Macromitrium 1 1970 - - k 3

Muehlenbeckia rhyticarya* Wrinkle-nut Lignum 5 1996 - - r 3

Nymphoides geminata* Open Marshwort 12 2007 - - r 3

Olearia curticoma Billygoat Daisy-bush 11 2013 - L e 2

Ophioglossum reticulatum* Stalked Adder's-tongue 1 1987 - - r 3

Oxalis rubens Dune Wood-sorrel 1 2012 - - r 3

Philydrum lanuginosum* Woolly Waterlily 7 1998 - - v 2
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Sc ie ntific na m e Com m onna m e
Tota l# re c ord s

(VBA)

La st
d oc um e nte d
re c ord (VBA)

EPBC1 FFG2 Vic 3
Like lyoc c urre nc e in

proje c ta re a 4

Platysace ericoides* Heath Platysace 1 1964 - - r 3

Poa hothamensis var. parviflora Soft Ledge-grass 1 2014 - - r 3

Poa orthoclada* Avon Tussock-grass 3 2014 - - r 3

Polygala japonica Dwarf Milkwort 5 1997 - - v 4

Polystichum formosum* Broad Shield-fern 5 1978 - - r 3

Pomaderris oraria subsp. calcicola Limestone Pomaderris 1 1962 - - r 4

Pomaderris aurea Golden Pomaderris 1 2003 - - r 4

Pomaderris pilifera subsp. pilifera Striped Pomaderris 1 1994 - - r 4

Potamogeton australiensis Thin Pondweed 1 1981 - - k 3

Pultenaea foliosa ^ Small-leaf Bush-pea - - - - r 2

Prasophyllum chasmogamum Yawning Leek-orchid 1 1969 - - e 4

Pseudanthus orbicularis* Tangled Pseudanthus 2 1998 - - r 3

Pterostylis alveata Coastal Greenhood 1 1980 - - v 3

Pterostylis cucullata subsp. cucullata Leafy Greenhood 6 2007 - L e 4

Pterostylis fischii* Fisch's Greenhood 8 2010 - - r 2

Pterostylis grandiflora* Cobra Greenhood 2 1978 - - r 3

Pterostylis sp. aff. parviflora (Southern Victoria)* Red-tip Greenhood 1 2011 - - r 2

Samolus valerandi* Water Pimpernel 2 1980 - - r 3

Sicyos australis* Star Cucumber 2 1997 - - v 4

Syzygium smithii Lilly Pilly 1 1996 - - - 4

Thelymitra planicola* Shy Sun-orchid 2 2015 - - k 2 (recorded along
the railway line
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Sc ie ntific na m e Com m onna m e
Tota l# re c ord s

(VBA)

La st
d oc um e nte d
re c ord (VBA)

EPBC1 FFG2 Vic 3
Like lyoc c urre nc e in

proje c ta re a 4

directly north of the
project area)

Utricularia gibba Floating Bladderwort 1 1997 - - v 4

Verbena officinalis var. gaudichaudii* Native Verbena 1 1971 - - k 3

Viola fuscoviolacea Dusky Violet 1 2009 - - r 4

Vittadinia dissecta var. dissecta* Dissected New Holland Daisy 2 1972 - - k 3

Vittadinia tenuissima* Delicate New Holland Daisy 3 1983 - - r 3

Wurmbea uniflora* One-flower Early Nancy 2 2013 - - r 3

Zieria smithii subsp. smithii* Sandfly Zieria 16 2012 - - r 1

Zieria veronicea subsp. veronicea Pink Zieria 4 1998 - - r 4
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Appe nd ix2.3 – H a b ita tH e c ta re s

Ta b le A2.3.Habitat Hectares results for remnant vegetation recorded within the project area.

N ote s:1) GP - Gippsland Plain, EGL - East Gippsland Lowlands.

Ve g e ta tionZone AH 1 AH 2 LF1 LF2 LF3 LF4 LF5 LH rF1 LH rF2 LH rF3 LH rF4 LH rF5 LH rF6

Bioregion GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP

EVC / Tree AH AH LF LF LF LF LF LHrF LHrF LHrF LHrF LHrF LHrF

EVC Number 653 653 16 16 16 16 16 877 877 877 877 877 877

EVC Conservation Status En En Vu Vu Vu Vu Vu D D D D D D

Large Old Trees /10 0 0 10 8 8 3 10 0 0 3 10 0 10

Canopy Cover /5 0 0 5 4 4 5 5 0 0 3 5 0 5

Understorey /25 20 10 15 5 10 10 5 15 10 10 15 5 5

Lack of Weeds /15 6 4 4 4 4 13 4 7 4 7 7 2 2

Patch Recruitment /10 3 3 6 3 5 5 0 3 1 3 6 3 0

Condition Organic Matter /5 4 4 5 5 5 5 5 5 5 5 5 5 5

Logs /5 0 0 4 0 0 2 2 2 0 2 3 0 0

Treeless EVC Multiplier 1.36 1.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Subtotal = 44.88 28.56 49.00 29.00 36.00 43.00 31.00 32.00 20.00 33.00 51.00 15.00 27.00

Landscape Value /25 0 0 0 0 0 0 0 2 1 4 10 6 6

Habitat Points /100 45 29 49 29 36 43 31 34 21 37 61 21 33

Habitat Score 0.45 0.29 0.49 0.29 0.36 0.43 0.31 0.34 0.21 0.37 0.61 0.21 0.33
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Ta b le A1.3.Continued

Ve g e ta tionZone LH rF7 PGF1 PGF2 PGF3 PGF4 PGF5 PGF6 PGF7 PGF8 PGF9 PGF10 PGF11 PGF12

Bioregion GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP

EVC / Tree LHrF PGF PGF PGF PGF PGF PGF PGF PGF PGF PGF PGF PGF

EVC Number 877 151 151 151 151 151 151 151 151 151 151 151 151

EVC Conservation Status D Vu Vu Vu Vu Vu Vu Vu Vu Vu Vu Vu Vu

Large Old Trees /10 10 10 6 10 9 0 0 0 4 0 0 10 5

Canopy Cover /5 5 5 3 5 3 3 5 0 2 0 0 5 3

Understorey /25 10 5 10 5 5 10 5 10 15 5 10 15 10

Lack of Weeds /15 9 4 7 4 4 9 4 4 7 4 7 7 2

Patch Recruitment /10 6 0 10 0 5 0 0 1 6 0 5 6 5

Condition Organic Matter /5 5 5 5 5 5 3 5 5 5 5 5 5 5

Logs /5 0 0 2 5 4 0 2 0 0 0 0 2 2

Treeless EVC Multiplier 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Subtotal = 45.00 29.00 43.00 34.00 35.00 25.00 21.00 20.00 39.00 14.00 27.00 50.00 32.00

Landscape Value /25 6 6 6 4 8 6 8 8 8 6 10 8 8

Habitat Points /100 51 35 49 38 43 31 29 28 47 20 37 58 40

Habitat Score 0.51 0.35 0.49 0.38 0.43 0.31 0.29 0.28 0.47 0.20 0.37 0.58 0.40
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Ta b le A1.3.Continued

Ve g e ta tionZone PGF13 PGF14 PGF15 PGF16 PGF17 PGF18 PGF19 PGW 1 PGW 2 PGW 3 PGW 4 PGW 5 PGW 6

Bioregion GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP

EVC / Tree PGF PGF PGF PGF PGF PGF PGF PGW PGW PGW PGW PGW PGW

EVC Number 151 151 151 151 151 151 151 55 55 55 55 55 55

EVC Conservation Status Vu Vu Vu Vu Vu Vu Vu En En En En En En

Large Old Trees /10 4 0 0 4 9 0 3 10 0 10 10 0 10

Canopy Cover /5 3 0 0 2 3 3 0 4 0 5 5 5 5

Understorey /25 15 15 10 10 15 10 15 5 5 5 5 10 0

Lack of Weeds /15 7 9 9 4 7 7 11 4 4 2 4 4 2

Patch Recruitment /10 6 10 0 5 3 1 6 1 1 0 0 0 0

Condition Organic Matter /5 5 5 3 5 5 4 3 5 5 3 5 5 5

Logs /5 3 0 0 2 0 0 0 2 0 0 5 0 0

Treeless EVC Multiplier 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Subtotal = 43.00 39.00 22.00 32.00 42.00 25.00 38.00 31.00 15.00 25.00 34.00 24.00 22.00

Landscape Value /25 10 6 6 4 6 6 8 6 6 4 4 1 4

Habitat Points /100 53 45 28 36 48 31 46 37 21 29 38 25 26

Habitat Score 0.53 0.45 0.28 0.36 0.48 0.31 0.46 0.37 0.21 0.29 0.38 0.25 0.26
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Ta b le A1.3.Continued

Ve g e ta tionZone PGW 7 PGW 8 PGW 9 PGW 10 PGW 11 PGW 12 PGW 13 PGW 14 PGW 15 PGW 16 PGW 17 PGW e 1 PGW e 2 VGF1 VGF2

Bioregion GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP

EVC / Tree PGW PGW PGW PGW PGW PGW PGW PGW PGW PGW PGW PGWe PGWe VGF VGF

EVC Number 55 55 55 55 55 55 55 55 55 55 55 125 125 47 47

EVC Conservation Status En En En En En En En En En En En En En Vu Vu

Large Old Trees /10 0 7 4 4 8 4 0 4 8 2 0 0 0 0 9

Canopy Cover /5 0 3 3 5 4 5 0 2 5 2 2 0 0 0 3

Understorey /25 10 15 10 10 5 10 5 15 20 15 5 15 10 5 5

Lack of Weeds /15 4 4 2 4 4 4 0 15 15 6 2 11 2 7 7

Patch Recruitment /10 0 3 10 10 5 6 0 10 10 1 1 6 6 0 0

Condition Organic Matter /5 4 5 5 5 5 3 5 3 5 3 3 5 4 5 5

Logs /5 0 0 2 0 0 0 0 2 2 2 0 0 0 0 0

Treeless EVC Multiplier 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.36 1.36 1.00 1.00

Subtotal = 18.00 37.00 36.00 38.00 31.00 32.00 10.00 51.00 65.00 31.00 13.00 50.32 29.92 17.00 29.00

Landscape Value /25 4 4 14 14 14 2 6 6 3 6 3 2 2 6 6

Habitat Points /100 22 41 50 52 45 34 16 57 68 37 16 52 32 23 35

Habitat Score 0.22 0.41 0.50 0.52 0.45 0.34 0.16 0.57 0.68 0.37 0.16 0.52 0.32 0.23 0.35
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Ta b le A1.4.Continued

Ve g e ta tionZone VGF3 VGF4 VGF5 VGF6 VGF7 VGF8 VGF9 VGF10 VGF11 VGF12 VGF13 BIF1 SW e 1

Bioregion GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP GipP

EVC / Tree VGF VGF VGF VGF VGF VGF VGF VGF VGF VGF VGF BIF SW

EVC Number 47 47 47 47 47 47 47 47 47 47 47 61 136

EVC Conservation Status Vu Vu Vu Vu Vu Vu Vu Vu Vu Vu Vu Vu Vu

Large Old Trees /10 0 3 0 5 5 7 0 0 0 4 0 9 0

Canopy Cover /5 5 3 0 3 4 5 3 0 3 3 0 4 0

Understorey /25 5 15 10 15 10 5 15 5 10 10 10 5 15

Lack of Weeds /15 4 6 7 7 6 6 6 2 6 6 6 7 7

Patch Recruitment /10 0 3 1 5 6 1 10 0 5 5 5 1 5

Condition Organic Matter /5 5 5 5 5 5 5 5 4 5 5 5 3 5

Logs /5 0 0 0 0 3 2 3 0 0 2 0 5 0

Treeless EVC Multiplier 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.36

Subtotal = 19.00 35.00 23.00 40.00 39.00 31.00 42.00 11.00 29.00 35.00 26.00 34.00 43.52

Landscape Value /25 6 6 8 8 6 6 8 4 4 4 8 6 6

Habitat Points /100 25 41 31 48 45 37 50 15 33 39 34 40 50

Habitat Score 0.25 0.41 0.31 0.48 0.45 0.37 0.50 0.15 0.33 0.39 0.34 0.40 0.50
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Appe nd ix2.4 – La rg e Tre e sinPa tc he sa nd Sc a tte re d Tre e swithinthe
Proje c tAre a

Ta b le A2.4.Large trees in patches and scattered trees (large and small) recorded within the project area.

Tree Id Species DBH Category Status

1 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Avoided

2 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Scattered Large Tree Avoided

4 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Avoided

5 Yellow Stringybark Eucalyptus muelleriana 120 Scattered Large Tree Avoided

6 Yellow Stringybark Eucalyptus muelleriana 110 Scattered Large Tree Avoided

7 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Avoided

8 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Avoided

9 Stag 75 Scattered Large Tree Direct impact

10 Red Stringybark Eucalyptus macrorhyncha 80 Scattered Large Tree Direct impact

11 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

12 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

13 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Scattered Large Tree Direct impact

14 Stag 65 Scattered Small Tree Avoided

15 Yellow Stringybark Eucalyptus muelleriana 82 Scattered Large Tree Direct impact

16 Stag 70 Scattered Large Tree Direct impact

17 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Avoided

18 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 68 Scattered Small Tree Avoided

19 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Scattered Large Tree Avoided

20 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 73 Scattered Large Tree Avoided

21 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 138 Scattered Large Tree Avoided

22 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 97 Scattered Large Tree Avoided

23 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 15 Scattered Small Tree Avoided

24 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 56 Scattered Small Tree Avoided

25 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 197 Scattered Large Tree Avoided

26 Red Box Eucalyptus polyanthemos 83 Scattered Large Tree Avoided

27 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 45 Scattered Small Tree Avoided

28 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 58 Scattered Small Tree Avoided

29 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 50 Scattered Small Tree Avoided

30 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Scattered Large Tree Direct impact

31 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Scattered Large Tree Direct impact

32 Stag 79 Scattered Large Tree Direct impact

33 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree TPZ impact > 10%

34 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 116 Scattered Large Tree Direct impact

35 Red Ironbark Eucalyptus tricarpa 85 Scattered Large Tree Direct impact

36 Red Ironbark Eucalyptus tricarpa 70 Scattered Large Tree Direct impact

37 Red Box Eucalyptus polyanthemos 95 Scattered Large Tree Direct impact

38 Yellow Stringybark Eucalyptus muelleriana 65 Scattered Small Tree Avoided

39 Yellow Stringybark Eucalyptus muelleriana 80 Scattered Large Tree Avoided
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Tree Id Species DBH Category Status

40 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Direct impact

41 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Scattered Large Tree Direct impact

42 Red Box Eucalyptus polyanthemos 71 Scattered Large Tree Direct impact

43 Blue Box Eucalyptus baueriana 105 Scattered Large Tree Direct impact

44 Blue Box Eucalyptus baueriana 75 Scattered Large Tree Direct impact

45 Red Box Eucalyptus polyanthemos 110 Scattered Large Tree Direct impact

46 White Stringybark Eucalyptus globoidea 44 Scattered Small Tree Direct impact

47 Red Stringybark Eucalyptus macrorhyncha 81 Scattered Large Tree Direct impact

48 Red Box Eucalyptus polyanthemos 66 Scattered Small Tree Direct impact

49 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

50 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

51 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

52 Messmate Eucalypt obliqua 80 Scattered Large Tree Direct impact

53 Stag 105 Scattered Large Tree Direct impact

54 Red Box Eucalyptus polyanthemos 48 Scattered Small Tree Direct impact

55 Red Box Eucalyptus polyanthemos 102 Scattered Large Tree Direct impact

56 Red Box Eucalyptus polyanthemos 68 Scattered Small Tree Direct impact

57 Red Box Eucalyptus polyanthemos 77 Scattered Large Tree Direct impact

58 Red Box Eucalyptus polyanthemos 87 Scattered Large Tree Direct impact

59 Red Stringybark Eucalyptus macrorhyncha 84 Scattered Large Tree Direct impact

60 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

61 Red Box Eucalyptus polyanthemos 55 Scattered Small Tree Direct impact

62 Blue Box Eucalyptus baueriana 61 Scattered Small Tree Direct impact

63 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

64 Red Box Eucalyptus polyanthemos 127 Scattered Large Tree Direct impact

65 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Direct impact

66 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Scattered Large Tree Direct impact

67 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

68 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Direct impact

69 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Direct impact

70 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 98 Scattered Large Tree Direct impact

71 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 95 Scattered Large Tree Direct impact

72 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

73 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Direct impact

74 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Scattered Large Tree Direct impact

75 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

76 Red Box Eucalyptus polyanthemos 96 Scattered Large Tree Direct impact

77 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 68 Scattered Small Tree Direct impact

78 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

79 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 121 Scattered Large Tree Direct impact

80 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

81 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 48 Scattered Small Tree Direct impact

82 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 42 Scattered Small Tree Direct impact
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Tree Id Species DBH Category Status

83 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Scattered Large Tree Direct impact

84 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Scattered Large Tree Direct impact

85 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

86 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Scattered Large Tree Direct impact

87 Stag 45 Scattered Small Tree Direct impact

88 Red Box Eucalyptus polyanthemos 96 Scattered Large Tree Direct impact

89 Black Sheoak Allocasuarina littoralis 70 Scattered Large Tree Direct impact

90 Messmate Eucalypt obliqua 71 Scattered Large Tree Direct impact

91 Red Box Eucalyptus polyanthemos 61 Scattered Small Tree Direct impact

92 Stag 55 Scattered Small Tree Direct impact

93 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 65 Scattered Small Tree Direct impact

94 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

95 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 22 Scattered Small Tree Direct impact

96 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 12 Scattered Small Tree Direct impact

97 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 10 Scattered Small Tree Direct impact

98 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Direct impact

99 Blue Box Eucalyptus baueriana 105 Scattered Large Tree Direct impact

100 Stag 40 Scattered Small Tree Direct impact

101 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 11 Scattered Small Tree Direct impact

102 Red Stringybark Eucalyptus macrorhyncha 21 Scattered Small Tree Direct impact

103 Red Box Eucalyptus polyanthemos 86 Scattered Large Tree Direct impact

104 Stag 40 Scattered Small Tree Direct impact

105 Red Box Eucalyptus polyanthemos 121 Scattered Large Tree Direct impact

106 Red Box Eucalyptus polyanthemos 22 Scattered Small Tree Direct impact

107 Red Box Eucalyptus polyanthemos 85 Scattered Large Tree Direct impact

108 Red Box Eucalyptus polyanthemos 25 Scattered Small Tree Direct impact

109 Red Box Eucalyptus polyanthemos 120 Scattered Large Tree Direct impact

110 Red Stringybark Eucalyptus macrorhyncha 16 Scattered Small Tree Direct impact

111 Red Stringybark Eucalyptus macrorhyncha 9 Scattered Small Tree Direct impact

112 Stag 65 Scattered Small Tree Direct impact

113 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

114 Red Box Eucalyptus polyanthemos 100 Scattered Large Tree Direct impact

115 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

116 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

117 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 167 Scattered Large Tree Direct impact

118 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

119 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

120 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Direct impact

121 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Direct impact

122 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

123 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

124 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Direct impact

125 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Direct impact
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Tree Id Species DBH Category Status

126 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

127 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 95 Scattered Large Tree Direct impact

128 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

129 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

130 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Direct impact

131 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Scattered Large Tree Direct impact

132 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

133 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Direct impact

134 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

135 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Direct impact

136 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

137 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

138 Red Box Eucalyptus polyanthemos 60 Scattered Small Tree Direct impact

139 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 130 Scattered Large Tree Direct impact

140 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 195 Scattered Large Tree Direct impact

141 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 12 Scattered Small Tree Direct impact

142 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

143 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

144 Red Box Eucalyptus polyanthemos 65 Scattered Small Tree Direct impact

145 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

146 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 91 Scattered Large Tree Direct impact

147 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Direct impact

148 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 117 Scattered Large Tree Direct impact

149 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 129 Scattered Large Tree Direct impact

150 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

151 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

152 Red Box Eucalyptus polyanthemos 65 Scattered Small Tree Direct impact

153 White Stringybark Eucalyptus globoidea 61 Scattered Small Tree Direct impact

154 Red Box Eucalyptus polyanthemos 56 Scattered Small Tree Direct impact

155 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

156 Red Box Eucalyptus polyanthemos 85 Scattered Large Tree Direct impact

157 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

158 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Direct impact

159 Red Box Eucalyptus polyanthemos 81 Scattered Large Tree Direct impact

160 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Direct impact

161 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 102 Scattered Large Tree Direct impact

162 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

163 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 56 Scattered Small Tree Direct impact

164 Red Box Eucalyptus polyanthemos 60 Scattered Small Tree Direct impact

165 White Stringybark Eucalyptus globoidea 30 Scattered Small Tree Direct impact

166 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 10 Scattered Small Tree Direct impact

167 Red Box Eucalyptus polyanthemos 89 Scattered Large Tree TPZ impact > 10%

168 White Stringybark Eucalyptus globoidea 139 Scattered Large Tree Avoided
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Tree Id Species DBH Category Status

169 Red Box Eucalyptus polyanthemos 117 Scattered Large Tree Direct impact

170 White Stringybark Eucalyptus globoidea 99 Scattered Large Tree Direct impact

171 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Avoided

172 Red Box Eucalyptus polyanthemos 55 Scattered Small Tree Direct impact

173 Stag 51 Scattered Small Tree Direct impact

174 Red Box Eucalyptus polyanthemos 65 Scattered Small Tree TPZ impact > 10%

175 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

176 White Stringybark Eucalyptus globoidea 60 Scattered Small Tree Direct impact

177 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

178 Red Box Eucalyptus polyanthemos 20 Scattered Small Tree Direct impact

179 Red Box Eucalyptus polyanthemos 25 Scattered Small Tree Direct impact

180 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

181 Red Box Eucalyptus polyanthemos 20 Scattered Small Tree Direct impact

182 Stag 70 Scattered Large Tree Direct impact

183 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 65 Scattered Small Tree Direct impact

184 Red Box Eucalyptus polyanthemos 60 Scattered Small Tree Direct impact

185 White Stringybark Eucalyptus globoidea 65 Scattered Small Tree Direct impact

186 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree TPZ impact > 10%

187 Red Box Eucalyptus polyanthemos 65 Scattered Small Tree Avoided

188 White Stringybark Eucalyptus globoidea 70 Scattered Large Tree Direct impact

189 Red Box Eucalyptus polyanthemos 50 Scattered Small Tree Avoided

190 Stag 50 Scattered Small Tree Avoided

191 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Avoided

192 Stag 45 Scattered Small Tree Avoided

193 Red Box Eucalyptus polyanthemos 100 Scattered Large Tree Avoided

194 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 35 Scattered Small Tree Direct impact

195 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 35 Scattered Small Tree Direct impact

196 Red Box Eucalyptus polyanthemos 95 Scattered Large Tree Direct impact

197 Red Box Eucalyptus polyanthemos 100 Scattered Large Tree Avoided

198 Stag 100 Scattered Large Tree Avoided

199 Stag 88 Scattered Large Tree Avoided

200 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 99 Scattered Large Tree Avoided

201 Stag 90 Scattered Large Tree Direct impact

202 Stag 50 Scattered Small Tree Avoided

203 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Avoided

204 Red Box Eucalyptus polyanthemos 88 Scattered Large Tree Avoided

205 Red Box Eucalyptus polyanthemos 50 Scattered Small Tree Avoided

206 Stag 51 Scattered Small Tree Avoided

207 Stag 90 Scattered Large Tree Avoided

208 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

209 Stag 50 Scattered Small Tree Avoided

210 Red Box Eucalyptus polyanthemos 126 Scattered Large Tree Avoided

211 Blue Box Eucalyptus baueriana 59 Scattered Small Tree Direct impact
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Tree Id Species DBH Category Status

212 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 213 Scattered Large Tree Avoided

213 White Stringybark Eucalyptus globoidea 70 Scattered Large Tree Avoided

214 Stag 60 Scattered Small Tree Avoided

215 Red Box Eucalyptus polyanthemos 95 Scattered Large Tree Avoided

216 Red Box Eucalyptus polyanthemos 65 Scattered Small Tree Avoided

217 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Avoided

218 Stag 90 Scattered Large Tree Direct impact

219 White Stringybark Eucalyptus globoidea 135 Scattered Large Tree Direct impact

220 White Stringybark Eucalyptus globoidea 73 Scattered Large Tree Direct impact

221 White Stringybark Eucalyptus globoidea 82 Scattered Large Tree Direct impact

222 White Stringybark Eucalyptus globoidea 76 Scattered Large Tree Direct impact

223 White Stringybark Eucalyptus globoidea 77 Scattered Large Tree Direct impact

224 White Stringybark Eucalyptus globoidea 107 Scattered Large Tree Direct impact

225 White Stringybark Eucalyptus globoidea 78 Scattered Large Tree Direct impact

226 Stag 68 Scattered Small Tree Direct impact

227 White Stringybark Eucalyptus globoidea 85 Scattered Large Tree Direct impact

228 White Stringybark Eucalyptus globoidea 74 Scattered Large Tree Direct impact

229 Stag 58 Scattered Small Tree Direct impact

230 Stag 100 Scattered Large Tree Direct impact

231 White Stringybark Eucalyptus globoidea 237 Scattered Large Tree Direct impact

232 White Stringybark Eucalyptus globoidea 136 Scattered Large Tree Direct impact

233 White Stringybark Eucalyptus globoidea 61 Scattered Small Tree Direct impact

234 White Stringybark Eucalyptus globoidea 65 Scattered Small Tree Direct impact

235 White Stringybark Eucalyptus globoidea 73 Scattered Large Tree Direct impact

236 White Stringybark Eucalyptus globoidea 122 Scattered Large Tree Direct impact

237 White Stringybark Eucalyptus globoidea 67 Scattered Small Tree Direct impact

238 White Stringybark Eucalyptus globoidea 66 Scattered Small Tree Direct impact

239 White Stringybark Eucalyptus globoidea 73 Scattered Large Tree Direct impact

240 Stag 55 Scattered Small Tree Direct impact

241 White Stringybark Eucalyptus globoidea 73 Scattered Large Tree Direct impact

242 Stag 75 Scattered Large Tree Direct impact

243 White Stringybark Eucalyptus globoidea 56 Scattered Small Tree Direct impact

244 White Stringybark Eucalyptus globoidea 89 Scattered Large Tree Avoided

245 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

246 Red Box Eucalyptus polyanthemos 92 Scattered Large Tree Avoided

247 Red Box Eucalyptus polyanthemos 83 Scattered Large Tree TPZ impact > 10%

248 Red Box Eucalyptus polyanthemos 85 Scattered Large Tree Direct impact

249 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 195 Scattered Large Tree Direct impact

250 White Stringybark Eucalyptus globoidea 75 Scattered Large Tree Direct impact

251 White Stringybark Eucalyptus globoidea 100 Scattered Large Tree Direct impact

252 White Stringybark Eucalyptus globoidea 58 Scattered Small Tree Direct impact

253 Red Box Eucalyptus polyanthemos 77 Scattered Large Tree Avoided

254 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact
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Tree Id Species DBH Category Status

255 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 61 Scattered Small Tree Direct impact

256 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Direct impact

257 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 103 Scattered Large Tree Direct impact

258 Stag 60 Scattered Small Tree Direct impact

259 Red Box Eucalyptus polyanthemos 56 Scattered Small Tree Direct impact

260 Red Box Eucalyptus polyanthemos 45 Scattered Small Tree Direct impact

261 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Scattered Large Tree Direct impact

262 White Stringybark Eucalyptus globoidea 55 Scattered Small Tree Direct impact

263 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

264 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

265 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 15 Scattered Small Tree Direct impact

266 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

267 Red Box Eucalyptus polyanthemos 20 Scattered Small Tree Direct impact

268 Red Box Eucalyptus polyanthemos 25 Scattered Small Tree Direct impact

269 Red Box Eucalyptus polyanthemos 15 Scattered Small Tree Direct impact

270 White Stringybark Eucalyptus globoidea 60 Scattered Small Tree Direct impact

271 White Stringybark Eucalyptus globoidea 60 Scattered Small Tree Direct impact

272 White Stringybark Eucalyptus globoidea 80 Scattered Large Tree Direct impact

273 White Stringybark Eucalyptus globoidea 85 Scattered Large Tree Direct impact

274 Stag 65 Scattered Small Tree Direct impact

275 Stag 50 Scattered Small Tree Direct impact

276 Stag 27 Scattered Small Tree Direct impact

277 Red Box Eucalyptus polyanthemos 50 Scattered Small Tree Direct impact

278 Stag 55 Scattered Small Tree Direct impact

279 Red Stringybark Eucalyptus macrorhyncha 60 Scattered Small Tree Direct impact

280 Red Stringybark Eucalyptus macrorhyncha 87 Scattered Large Tree Direct impact

281 Stag 90 Scattered Large Tree Direct impact

282 Stag 100 Scattered Large Tree Direct impact

283 Stag 90 Scattered Large Tree Direct impact

284 Stag 100 Scattered Large Tree Direct impact

285 Stag 116 Scattered Large Tree Direct impact

286 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

287 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

288 Red Box Eucalyptus polyanthemos 62 Scattered Small Tree Direct impact

289 Red Box Eucalyptus polyanthemos 65 Scattered Small Tree Direct impact

290 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

291 Stag 85 Scattered Large Tree Direct impact

292 Red Box Eucalyptus polyanthemos 94 Scattered Large Tree Direct impact

293 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

294 Stag 96 Scattered Large Tree Direct impact

295 Stag 90 Scattered Large Tree Direct impact

296 Red Box Eucalyptus polyanthemos 102 Scattered Large Tree Direct impact

297 Red Box Eucalyptus polyanthemos 130 Scattered Large Tree Direct impact
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298 Red Box Eucalyptus polyanthemos 52 Scattered Small Tree Direct impact

299 Red Box Eucalyptus polyanthemos 110 Scattered Large Tree Direct impact

300 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

301 Stag 70 Scattered Large Tree Direct impact

302 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

303 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 145 Scattered Large Tree Direct impact

304 Stag 60 Scattered Small Tree Direct impact

305 Red Box Eucalyptus polyanthemos 77 Scattered Large Tree Direct impact

306 Red Box Eucalyptus polyanthemos 50 Scattered Small Tree Direct impact

307 Red Box Eucalyptus polyanthemos 65 Scattered Small Tree Direct impact

308 Red Box Eucalyptus polyanthemos 76 Scattered Large Tree Direct impact

309 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

310 Red Box Eucalyptus polyanthemos 100 Scattered Large Tree Direct impact

311 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

312 Red Box Eucalyptus polyanthemos 45 Scattered Small Tree Direct impact

313 Red Box Eucalyptus polyanthemos 136 Scattered Large Tree Direct impact

314 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

315 Red Stringybark Eucalyptus macrorhyncha 55 Scattered Small Tree Direct impact

316 Red Box Eucalyptus polyanthemos 153 Scattered Large Tree Direct impact

317 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

318 Red Box Eucalyptus polyanthemos 81 Scattered Large Tree Direct impact

319 Red Box Eucalyptus polyanthemos 113 Scattered Large Tree Direct impact

320 Stag 70 Scattered Large Tree Direct impact

321 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

322 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 97 Scattered Large Tree Direct impact

323 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 97 Scattered Large Tree Direct impact

324 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Direct impact

325 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

326 Stag 70 Scattered Large Tree Direct impact

327 Red Stringybark Eucalyptus macrorhyncha 60 Scattered Small Tree Direct impact

328 Red Stringybark Eucalyptus macrorhyncha 70 Scattered Large Tree Direct impact

329 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

330 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

331 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

332 Red Box Eucalyptus polyanthemos 95 Scattered Large Tree Direct impact

333 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

334 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree Direct impact

335 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 57 Scattered Small Tree Direct impact

336 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

337 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree Direct impact

338 Red Box Eucalyptus polyanthemos 101 Scattered Large Tree Direct impact

339 Red Box Eucalyptus polyanthemos 91 Scattered Large Tree Avoided

340 Red Box Eucalyptus polyanthemos 96 Scattered Large Tree Direct impact
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341 Red Box Eucalyptus polyanthemos 112 Scattered Large Tree Direct impact

342 Red Box Eucalyptus polyanthemos 54 Scattered Small Tree Direct impact

343 White Stringybark Eucalyptus globoidea 44 Scattered Small Tree Direct impact

344 White Stringybark Eucalyptus globoidea 50 Scattered Small Tree Direct impact

345 White Stringybark Eucalyptus globoidea 30 Scattered Small Tree Direct impact

346 White Stringybark Eucalyptus globoidea 111 Scattered Large Tree Avoided

347 White Stringybark Eucalyptus globoidea 80 Scattered Large Tree Avoided

348 White Stringybark Eucalyptus globoidea 48 Scattered Small Tree Avoided

349 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

350 Stag 95 Scattered Large Tree Direct impact

351 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 142 Scattered Large Tree Direct impact

352 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 24 Scattered Small Tree Direct impact

353 Red Box Eucalyptus polyanthemos 103 Scattered Large Tree Direct impact

354 Red Box Eucalyptus polyanthemos 105 Scattered Large Tree Direct impact

355 Red Box Eucalyptus polyanthemos 113 Scattered Large Tree Direct impact

356 Stag 116 Scattered Large Tree Direct impact

357 Red Box Eucalyptus polyanthemos 108 Scattered Large Tree Direct impact

358 Red Box Eucalyptus polyanthemos 151 Scattered Large Tree Direct impact

359 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Scattered Large Tree TPZ impact > 10%

360 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Scattered Large Tree Avoided

361 Red Box Eucalyptus polyanthemos 33 Scattered Small Tree Direct impact

362 Red Box Eucalyptus polyanthemos 64 Scattered Small Tree Direct impact

363 Red Box Eucalyptus polyanthemos 61 Scattered Small Tree Direct impact

364 Red Box Eucalyptus polyanthemos 62 Scattered Small Tree Direct impact

365 Red Box Eucalyptus polyanthemos 68 Scattered Small Tree Avoided

366 Stag 80 Scattered Large Tree Avoided

367 Red Box Eucalyptus polyanthemos 54 Scattered Small Tree Avoided

368 Red Box Eucalyptus polyanthemos 91 Scattered Large Tree Direct impact

369 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 101 Scattered Large Tree Direct impact

370 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Scattered Large Tree Direct impact

371 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Scattered Large Tree Direct impact

372 Red Box Eucalyptus polyanthemos 118 Scattered Large Tree Direct impact

373 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Avoided

374 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Scattered Large Tree Direct impact

375 Stag 45 Scattered Small Tree Direct impact

376 Red Box Eucalyptus polyanthemos 111 Scattered Large Tree Direct impact

377 Red Box Eucalyptus polyanthemos 160 Scattered Large Tree Direct impact

378 Red Box Eucalyptus polyanthemos 81 Scattered Large Tree Direct impact

379 Red Box Eucalyptus polyanthemos 27 Scattered Small Tree Direct impact

380 Red Box Eucalyptus polyanthemos 95 Scattered Large Tree Direct impact

381 Red Stringybark Eucalyptus macrorhyncha 62 Scattered Small Tree Direct impact

382 White Stringybark Eucalyptus globoidea 91 Scattered Large Tree Direct impact

383 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 118 Scattered Large Tree Avoided
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386 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Scattered Large Tree Avoided

387 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 60 Scattered Small Tree Avoided

388 Red Box Eucalyptus polyanthemos 93 Scattered Large Tree Avoided

389 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 130 Scattered Large Tree Avoided

390 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 116 Scattered Large Tree Avoided

391 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 108 Scattered Large Tree Avoided

392 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 134 Large Tree within a patch Avoided

393 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 95 Scattered Large Tree Avoided

394 Yellow Box Eucalyptus melliodora 135 Scattered Large Tree Avoided

395 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 135 Scattered Large Tree Direct impact

396 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 131 Scattered Large Tree Avoided

397 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Large Tree within a patch Avoided

398 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

399 Red Box Eucalyptus polyanthemos 103 Scattered Large Tree Direct impact

400 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 108 Scattered Large Tree Direct impact

401 Red Box Eucalyptus polyanthemos 95 Scattered Large Tree Direct impact

402 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 122 Large Tree within a patch Direct impact

403 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 97 Large Tree within a patch Direct impact

404 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 102 Large Tree within a patch Direct impact

405 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Direct impact

406 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 98 Large Tree within a patch Direct impact

407 Red Box Eucalyptus polyanthemos 67 Scattered Small Tree Direct impact

408 Red Box Eucalyptus polyanthemos 78 Scattered Large Tree Direct impact

409 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 113 Large Tree within a patch Avoided

411 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 146 Large Tree within a patch Avoided

431 Red Box Eucalyptus polyanthemos 120 Large Tree within a patch Avoided

432 Eucalyptus sp. 86 Scattered Large Tree Avoided

435 Eucalyptus sp. 96 Large Tree within a patch Avoided

436 Eucalyptus sp. 72 Large Tree within a patch Avoided

437 Eucalyptus sp. 91 Large Tree within a patch Avoided

441 Red Ironbark Eucalyptus tricarpa 48 Small Tree within a patch Avoided

442 Eucalyptus sp. 48 Small Tree within a patch Avoided

443 Eucalyptus sp. 48 Small Tree within a patch Avoided

448 Eucalyptus sp. 82 Large Tree within a patch Avoided

449 Eucalyptus sp. 101 Large Tree within a patch Avoided

450 Eucalyptus sp. 78 Large Tree within a patch Avoided

452 Eucalyptus sp. 85 Scattered Large Tree Avoided

453 Eucalyptus sp. 111 Large Tree within a patch Avoided

454 Red Stringybark Eucalyptus macrorhyncha 73 Large Tree within a patch Avoided

455 Red Stringybark Eucalyptus macrorhyncha 81 Large Tree within a patch Avoided

458 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Large Tree within a patch Avoided

459 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

460 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided
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461 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

462 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Avoided

465 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

466 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 128 Large Tree within a patch Avoided

468 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

469 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

471 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

472 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 167 Large Tree within a patch Avoided

473 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 157 Large Tree within a patch Avoided

474 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

475 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

476 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Large Tree within a patch Avoided

477 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

478 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Large Tree within a patch Avoided

479 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

480 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Avoided

481 Red Box Eucalyptus polyanthemos 72 Large Tree within a patch Avoided

485 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 106 Large Tree within a patch Avoided

486 Red Box Eucalyptus polyanthemos 140 Large Tree within a patch Avoided

487 Red Box Eucalyptus polyanthemos 119 Large Tree within a patch Avoided

488 Red Box Eucalyptus polyanthemos 100 Large Tree within a patch Avoided

494 Eucalyptus sp. 106 Scattered Large Tree Avoided

500 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch TPZ impact > 10%

501 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 115 Large Tree within a patch Direct impact

502 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Direct impact

504 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Direct impact

505 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Direct impact

506 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Direct impact

510 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Scattered Large Tree TPZ impact > 10%

511 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 46 Scattered Small Tree Direct impact

512 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Direct impact

513 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Direct impact

520 Dead stag 96 Large Tree within a patch Direct impact

521 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 148 Large Tree within a patch Direct impact

522 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Direct impact

523 Dead stag 108 Large Tree within a patch TPZ impact > 10%

524 Dead stag 79 Large Tree within a patch TPZ impact > 10%

525 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Large Tree within a patch TPZ impact > 10%

526 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 158 Large Tree within a patch TPZ impact > 10%

530 Dead stag 99 Large Tree within a patch TPZ impact > 10%

531 Yellow Box Eucalyptus melliodora 110 Large Tree within a patch TPZ impact > 10%

542 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Direct impact

543 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Large Tree within a patch Direct impact
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544 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Direct impact

545 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Direct impact

546 Dead stag 28 Scattered Small Tree Direct impact

549 Eucalyptus sp. 70 Scattered Large Tree Avoided

550 Eucalyptus sp. 70 Scattered Large Tree Avoided

551 Eucalyptus sp. 70 Scattered Large Tree Avoided

552 Eucalyptus sp. 70 Scattered Large Tree Avoided

553 Eucalyptus sp. 70 Scattered Large Tree Avoided

554 Eucalyptus sp. 70 Scattered Large Tree Avoided

555 Eucalyptus sp. 70 Scattered Large Tree Avoided

556 Eucalyptus sp. 70 Scattered Large Tree Avoided

557 Eucalyptus sp. 70 Scattered Large Tree Avoided

559 Eucalyptus sp. 70 Scattered Large Tree Avoided

560 Eucalyptus sp. 70 Scattered Large Tree Avoided

561 Eucalyptus sp. 70 Scattered Large Tree Avoided

562 Eucalyptus sp. 70 Scattered Large Tree Avoided

563 Eucalyptus sp. 70 Large Tree within a patch Avoided

564 Eucalyptus sp. 70 Large Tree within a patch Avoided

565 Eucalyptus sp. 70 Scattered Large Tree Avoided

566 Eucalyptus sp. 70 Scattered Large Tree Avoided

567 Eucalyptus sp. 70 Scattered Large Tree Avoided

568 Eucalyptus sp. 70 Scattered Large Tree Avoided

569 Eucalyptus sp. 70 Scattered Large Tree Avoided

570 Eucalyptus sp. 70 Scattered Large Tree Avoided

571 Eucalyptus sp. 70 Scattered Large Tree Avoided

572 Eucalyptus sp. 70 Scattered Large Tree Avoided

573 Eucalyptus sp. 70 Scattered Large Tree Avoided

574 Eucalyptus sp. 70 Scattered Large Tree Avoided

575 Eucalyptus sp. 70 Scattered Large Tree Avoided

576 Eucalyptus sp. 70 Scattered Large Tree Avoided

577 Eucalyptus sp. 70 Scattered Large Tree Avoided

578 Eucalyptus sp. 70 Scattered Large Tree Avoided

579 Eucalyptus sp. 70 Scattered Large Tree Avoided

580 Eucalyptus sp. 70 Scattered Large Tree Avoided

581 Eucalyptus sp. 70 Scattered Large Tree Avoided

582 Eucalyptus sp. 70 Scattered Large Tree Avoided

583 Eucalyptus sp. 70 Scattered Large Tree Avoided

584 Eucalyptus sp. 70 Scattered Large Tree Avoided

585 Eucalyptus sp. 70 Scattered Large Tree Avoided

586 Eucalyptus sp. 70 Scattered Large Tree Avoided

587 Eucalyptus sp. 70 Scattered Large Tree Avoided

588 Eucalyptus sp. 70 Scattered Large Tree Avoided

589 Eucalyptus sp. 70 Scattered Large Tree Avoided
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590 Eucalyptus sp. 70 Scattered Large Tree Avoided

594 Eucalyptus sp. 70 Scattered Large Tree Avoided

595 Eucalyptus sp. 70 Scattered Large Tree Avoided

596 Eucalyptus sp. 70 Scattered Large Tree Avoided

597 Eucalyptus sp. 70 Scattered Large Tree Avoided

598 Eucalyptus sp. 70 Scattered Large Tree Avoided

599 Eucalyptus sp. 70 Scattered Large Tree Avoided

600 Eucalyptus sp. 70 Scattered Large Tree Avoided

601 Eucalyptus sp. 70 Scattered Large Tree Avoided

602 Eucalyptus sp. 70 Scattered Large Tree Avoided

603 Eucalyptus sp. 70 Scattered Large Tree Avoided

604 Eucalyptus sp. 70 Scattered Large Tree Avoided

605 Eucalyptus sp. 70 Scattered Large Tree Avoided

606 Eucalyptus sp. 70 Scattered Large Tree Avoided

607 Eucalyptus sp. 70 Scattered Large Tree Avoided

608 Eucalyptus sp. 70 Scattered Large Tree Avoided

609 Eucalyptus sp. 70 Scattered Large Tree Avoided

610 Eucalyptus sp. 70 Scattered Large Tree Avoided

611 Eucalyptus sp. 70 Scattered Large Tree Avoided

612 Eucalyptus sp. 70 Scattered Large Tree Avoided

613 Eucalyptus sp. 70 Scattered Large Tree Avoided

614 Eucalyptus sp. 70 Scattered Large Tree Avoided

615 Eucalyptus sp. 70 Scattered Large Tree Avoided

616 Eucalyptus sp. 70 Scattered Large Tree Avoided

617 Eucalyptus sp. 70 Scattered Large Tree Avoided

618 Eucalyptus sp. 70 Scattered Large Tree Avoided

619 Eucalyptus sp. 70 Scattered Large Tree Avoided

620 Eucalyptus sp. 70 Scattered Large Tree Avoided

621 Eucalyptus sp. 70 Scattered Large Tree Avoided

622 Eucalyptus sp. 70 Scattered Large Tree Avoided

623 Eucalyptus sp. 70 Scattered Large Tree Avoided

624 Eucalyptus sp. 70 Scattered Large Tree Avoided

625 Eucalyptus sp. 70 Scattered Large Tree Avoided

626 Eucalyptus sp. 70 Scattered Large Tree Avoided

627 Eucalyptus sp. 70 Scattered Large Tree Avoided

628 Eucalyptus sp. 70 Scattered Large Tree Avoided

629 Eucalyptus sp. 70 Scattered Large Tree Avoided

630 Eucalyptus sp. 70 Scattered Large Tree Avoided

631 Eucalyptus sp. 70 Scattered Large Tree Avoided

632 Eucalyptus sp. 70 Scattered Large Tree Avoided

633 Eucalyptus sp. 70 Scattered Large Tree Avoided

634 Eucalyptus sp. 70 Scattered Large Tree Avoided

635 Eucalyptus sp. 70 Scattered Large Tree Avoided
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636 Eucalyptus sp. 70 Scattered Large Tree Avoided

637 Eucalyptus sp. 70 Scattered Large Tree Avoided

638 Eucalyptus sp. 70 Scattered Large Tree Avoided

639 Eucalyptus sp. 70 Scattered Large Tree Avoided

640 Eucalyptus sp. 70 Scattered Large Tree Avoided

641 Eucalyptus sp. 70 Scattered Large Tree Avoided

642 Eucalyptus sp. 70 Scattered Large Tree Avoided

643 Eucalyptus sp. 70 Scattered Large Tree Avoided

644 Eucalyptus sp. 70 Scattered Large Tree Avoided

645 Eucalyptus sp. 70 Scattered Large Tree Avoided

646 Eucalyptus sp. 70 Scattered Large Tree Avoided

647 Eucalyptus sp. 70 Scattered Large Tree Avoided

648 Eucalyptus sp. 70 Scattered Large Tree Avoided

649 Eucalyptus sp. 70 Scattered Large Tree Avoided

650 Eucalyptus sp. 70 Scattered Large Tree Avoided

651 Eucalyptus sp. 70 Scattered Large Tree Avoided

652 Eucalyptus sp. 70 Scattered Large Tree Avoided

653 Eucalyptus sp. 70 Scattered Large Tree Avoided

654 Eucalyptus sp. 70 Scattered Large Tree Avoided

655 Eucalyptus sp. 70 Scattered Large Tree Avoided

656 Eucalyptus sp. 70 Scattered Large Tree Avoided

657 Eucalyptus sp. 70 Scattered Large Tree Avoided

658 Eucalyptus sp. 70 Scattered Large Tree Avoided

659 Eucalyptus sp. 70 Scattered Large Tree Avoided

660 Eucalyptus sp. 70 Scattered Large Tree Avoided

661 Eucalyptus sp. 70 Scattered Large Tree Avoided

662 Eucalyptus sp. 70 Scattered Large Tree Avoided

663 Eucalyptus sp. 70 Scattered Large Tree Avoided

664 Eucalyptus sp. 70 Scattered Large Tree Avoided

665 Eucalyptus sp. 70 Scattered Large Tree Avoided

666 Eucalyptus sp. 70 Scattered Large Tree Avoided

667 Eucalyptus sp. 70 Scattered Large Tree Avoided

668 Eucalyptus sp. 70 Scattered Large Tree Avoided

669 Eucalyptus sp. 70 Scattered Large Tree Avoided

670 Eucalyptus sp. 70 Scattered Large Tree Avoided

671 Eucalyptus sp. 70 Scattered Large Tree Avoided

672 Eucalyptus sp. 70 Scattered Large Tree Avoided

673 Eucalyptus sp. 70 Scattered Large Tree Avoided

675 Eucalyptus sp. 70 Scattered Large Tree Avoided

676 Eucalyptus sp. 70 Scattered Large Tree Avoided

677 Eucalyptus sp. 70 Scattered Large Tree Avoided

678 Eucalyptus sp. 70 Scattered Large Tree Avoided

679 Eucalyptus sp. 70 Scattered Large Tree Avoided
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680 Eucalyptus sp. 70 Scattered Large Tree Avoided

681 Eucalyptus sp. 70 Scattered Large Tree Avoided

682 Eucalyptus sp. 70 Scattered Large Tree Avoided

683 Eucalyptus sp. 70 Scattered Large Tree Avoided

684 Eucalyptus sp. 70 Scattered Large Tree Avoided

685 Eucalyptus sp. 70 Scattered Large Tree Avoided

686 Eucalyptus sp. 70 Scattered Large Tree Avoided

687 Eucalyptus sp. 70 Scattered Large Tree Avoided

688 Eucalyptus sp. 70 Scattered Large Tree Avoided

689 Eucalyptus sp. 70 Scattered Large Tree Avoided

690 Eucalyptus sp. 70 Scattered Large Tree Avoided

691 Eucalyptus sp. 70 Scattered Large Tree Avoided

692 Eucalyptus sp. 70 Scattered Large Tree Avoided

693 Eucalyptus sp. 70 Scattered Large Tree Avoided

694 Eucalyptus sp. 70 Scattered Large Tree Avoided

695 Eucalyptus sp. 70 Scattered Large Tree Avoided

696 Eucalyptus sp. 70 Scattered Large Tree Avoided

697 Eucalyptus sp. 70 Scattered Large Tree Avoided

698 Eucalyptus sp. 70 Scattered Large Tree Avoided

699 Eucalyptus sp. 70 Scattered Large Tree Avoided

700 Eucalyptus sp. 70 Scattered Large Tree Avoided

701 Eucalyptus sp. 70 Scattered Large Tree Avoided

702 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Scattered Large Tree Avoided

703 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 99 Large Tree within a patch Avoided

704 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Large Tree within a patch Avoided

705 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Avoided

706 Red Box Eucalyptus polyanthemos 145 Large Tree within a patch Avoided

707 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Avoided

708 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Large Tree within a patch Avoided

709 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

710 Red Box Eucalyptus polyanthemos 105 Large Tree within a patch Avoided

711 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

712 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Avoided

713 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

714 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

715 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 77 Large Tree within a patch Avoided

716 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

717 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

718 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Large Tree within a patch Avoided

719 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 106 Large Tree within a patch Avoided

720 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Avoided

721 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Scattered Large Tree Avoided

722 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided



225
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Tree Id Species DBH Category Status

723 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

724 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

725 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Avoided

726 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Avoided

727 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 96 Large Tree within a patch Avoided

728 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Avoided

729 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Avoided

730 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 103 Large Tree within a patch Avoided

731 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

732 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

733 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Avoided

734 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

735 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 103 Large Tree within a patch Avoided

736 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

737 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

738 Red Box Eucalyptus polyanthemos 86 Large Tree within a patch Avoided

739 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Avoided

740 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Avoided

741 Red Box Eucalyptus polyanthemos 70 Large Tree within a patch Avoided

742 Red Box Eucalyptus polyanthemos 72 Large Tree within a patch Avoided

743 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

744 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

745 Dead stag 84 Large Tree within a patch Avoided

746 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

747 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

748 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Large Tree within a patch Avoided

749 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

750 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 135 Large Tree within a patch Avoided

751 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Large Tree within a patch Avoided

752 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 104 Large Tree within a patch Avoided

753 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

754 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

755 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 101 Large Tree within a patch Avoided

756 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 99 Large Tree within a patch Avoided

757 Red Box Eucalyptus polyanthemos 110 Large Tree within a patch Avoided

758 Dead Stag 30 Scattered Small Tree Avoided

759 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 73 Large Tree within a patch Avoided

760 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 130 Large Tree within a patch Avoided

761 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 162 Scattered Large Tree Avoided

762 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 135 Large Tree within a patch Avoided

763 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 109 Large Tree within a patch Avoided

764 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

765 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 111 Large Tree within a patch Avoided
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766 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 117 Large Tree within a patch Avoided

767 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Large Tree within a patch Avoided

768 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Avoided

769 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Avoided

770 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

771 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Large Tree within a patch Avoided

772 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 126 Large Tree within a patch Avoided

773 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

774 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Avoided

775 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 98 Large Tree within a patch Avoided

776 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 123 Large Tree within a patch Avoided

777 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 124 Large Tree within a patch Avoided

778 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Large Tree within a patch Avoided

779 Yellow Box Eucalyptus melliodora 86 Large Tree within a patch Avoided

780 Red Box Eucalyptus polyanthemos 76 Large Tree within a patch Avoided

781 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

782 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Avoided

783 Yellow Box Eucalyptus melliodora 80 Large Tree within a patch Avoided

784 Dead stag 86 Large Tree within a patch Avoided

785 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 121 Large Tree within a patch Avoided

786 Yellow Box Eucalyptus melliodora 75 Large Tree within a patch Avoided

787 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 103 Large Tree within a patch Avoided

788 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Large Tree within a patch Avoided

789 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 111 Large Tree within a patch Avoided

790 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

791 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

792 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

793 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 128 Large Tree within a patch Avoided

794 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 111 Scattered Large Tree Avoided

795 Yellow Box Eucalyptus melliodora 119 Scattered Large Tree Avoided

796 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

797 Red Stringybark Eucalyptus macrorhyncha 104 Scattered Large Tree Avoided

798 Red Stringybark Eucalyptus macrorhyncha 94 Large Tree within a patch Avoided

799 Red Stringybark Eucalyptus macrorhyncha 89 Scattered Large Tree Avoided

800 Red Stringybark Eucalyptus macrorhyncha 84 Large Tree within a patch Avoided

801 Red Stringybark Eucalyptus macrorhyncha 78 Large Tree within a patch Avoided

802 Red Stringybark Eucalyptus macrorhyncha 70 Large Tree within a patch Avoided

803 Red Stringybark Eucalyptus macrorhyncha 151 Large Tree within a patch Avoided

804 Red Stringybark Eucalyptus macrorhyncha 87 Large Tree within a patch Avoided

805 Red Stringybark Eucalyptus macrorhyncha 119 Large Tree within a patch Avoided

806 Red Stringybark Eucalyptus macrorhyncha 117 Large Tree within a patch Avoided

807 Red Stringybark Eucalyptus macrorhyncha 74 Large Tree within a patch Avoided

808 Red Stringybark Eucalyptus macrorhyncha 82 Large Tree within a patch Avoided
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809 Red Stringybark Eucalyptus macrorhyncha 127 Large Tree within a patch Avoided

810 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

811 Red Stringybark Eucalyptus macrorhyncha 86 Large Tree within a patch Avoided

812 Red Stringybark Eucalyptus macrorhyncha 95 Large Tree within a patch Avoided

813 Red Stringybark Eucalyptus macrorhyncha 81 Large Tree within a patch Avoided

814 Red Stringybark Eucalyptus macrorhyncha 70 Large Tree within a patch Avoided

815 Red Stringybark Eucalyptus macrorhyncha 78 Large Tree within a patch Avoided

816 Red Stringybark Eucalyptus macrorhyncha 77 Large Tree within a patch Avoided

817 Red Stringybark Eucalyptus macrorhyncha 70 Large Tree within a patch Avoided

818 Red Stringybark Eucalyptus macrorhyncha 92 Large Tree within a patch Avoided

819 Dead stag 78 Large Tree within a patch Avoided

820 Red Stringybark Eucalyptus macrorhyncha 80 Large Tree within a patch Avoided

821 Red Stringybark Eucalyptus macrorhyncha 73 Large Tree within a patch Avoided

822 Red Stringybark Eucalyptus macrorhyncha 91 Large Tree within a patch Avoided

823 Red Stringybark Eucalyptus macrorhyncha 95 Large Tree within a patch Avoided

824 Red Stringybark Eucalyptus macrorhyncha 76 Large Tree within a patch Avoided

825 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

826 Red Stringybark Eucalyptus macrorhyncha 71 Large Tree within a patch Avoided

827 Red Stringybark Eucalyptus macrorhyncha 84 Large Tree within a patch Avoided

828 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 101 Large Tree within a patch Avoided

829 Red Stringybark Eucalyptus macrorhyncha 112 Large Tree within a patch Avoided

830 Red Stringybark Eucalyptus macrorhyncha 106 Large Tree within a patch Avoided

831 Red Stringybark Eucalyptus macrorhyncha 79 Large Tree within a patch Avoided

832 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Avoided

833 Red Stringybark Eucalyptus macrorhyncha 86 Large Tree within a patch Avoided

834 Red Stringybark Eucalyptus macrorhyncha 101 Large Tree within a patch Avoided

835 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Avoided

836 Red Stringybark Eucalyptus macrorhyncha 111 Large Tree within a patch Avoided

837 Red Stringybark Eucalyptus macrorhyncha 81 Large Tree within a patch Avoided

838 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

839 Red Stringybark Eucalyptus macrorhyncha 78 Large Tree within a patch Avoided

840 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

841 Red Stringybark Eucalyptus macrorhyncha 79 Large Tree within a patch Avoided

842 Red Stringybark Eucalyptus macrorhyncha 76 Large Tree within a patch Avoided

843 Red Stringybark Eucalyptus macrorhyncha 97 Large Tree within a patch Avoided

844 Red Stringybark Eucalyptus macrorhyncha 72 Large Tree within a patch Avoided

845 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Avoided

846 Red Stringybark Eucalyptus macrorhyncha 99 Large Tree within a patch Avoided

847 Red Stringybark Eucalyptus macrorhyncha 98 Large Tree within a patch Avoided

848 Red Stringybark Eucalyptus macrorhyncha 74 Large Tree within a patch Avoided

849 Red Stringybark Eucalyptus macrorhyncha 77 Large Tree within a patch Avoided

850 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

851 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided
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852 Red Stringybark Eucalyptus macrorhyncha 101 Large Tree within a patch Avoided

853 Red Stringybark Eucalyptus macrorhyncha 73 Large Tree within a patch Avoided

854 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Avoided

855 Red Stringybark Eucalyptus macrorhyncha 81 Large Tree within a patch Avoided

856 Red Stringybark Eucalyptus macrorhyncha 100 Large Tree within a patch Avoided

857 Red Stringybark Eucalyptus macrorhyncha 85 Large Tree within a patch Avoided

858 Red Stringybark Eucalyptus macrorhyncha 92 Large Tree within a patch Avoided

859 Red Stringybark Eucalyptus macrorhyncha 70 Large Tree within a patch Avoided

860 Red Stringybark Eucalyptus macrorhyncha 92 Large Tree within a patch Avoided

861 Red Stringybark Eucalyptus macrorhyncha 93 Large Tree within a patch Avoided

862 Red Stringybark Eucalyptus macrorhyncha 72 Large Tree within a patch Avoided

863 Red Stringybark Eucalyptus macrorhyncha 79 Large Tree within a patch Avoided

864 Red Stringybark Eucalyptus macrorhyncha 77 Large Tree within a patch Avoided

865 Red Stringybark Eucalyptus macrorhyncha 94 Large Tree within a patch Avoided

866 Red Stringybark Eucalyptus macrorhyncha 70 Large Tree within a patch Avoided

867 Red Stringybark Eucalyptus macrorhyncha 74 Large Tree within a patch Avoided

868 Red Stringybark Eucalyptus macrorhyncha 88 Large Tree within a patch Avoided

869 Red Stringybark Eucalyptus macrorhyncha 98 Large Tree within a patch Avoided

870 Red Stringybark Eucalyptus macrorhyncha 94 Large Tree within a patch Avoided

871 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Avoided

872 Red Stringybark Eucalyptus macrorhyncha 73 Large Tree within a patch Avoided

873 Red Stringybark Eucalyptus macrorhyncha 95 Large Tree within a patch Avoided

874 Red Stringybark Eucalyptus macrorhyncha 74 Large Tree within a patch Avoided

875 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

876 Red Stringybark Eucalyptus macrorhyncha 72 Large Tree within a patch Avoided

877 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Large Tree within a patch Avoided

878 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Large Tree within a patch Avoided

879 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

880 Red Box Eucalyptus polyanthemos 73 Large Tree within a patch Avoided

881 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 76 Large Tree within a patch Avoided

882 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 115 Large Tree within a patch Avoided

883 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Large Tree within a patch Avoided

884 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 130 Large Tree within a patch Avoided

885 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 102 Large Tree within a patch Avoided

886 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

887 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 140 Large Tree within a patch Avoided

888 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 99 Large Tree within a patch Avoided

889 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Avoided

890 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

891 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

892 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

893 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

894 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Large Tree within a patch Avoided
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895 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

1053 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

1054 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

1055 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 140 Large Tree within a patch Avoided

1056 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

1057 Dead stag 90 Large Tree within a patch Avoided

1058 Yellow Box Eucalyptus melliodora 80 Large Tree within a patch Avoided

1059 Yellow Box Eucalyptus melliodora 79 Large Tree within a patch Avoided

1060 Yellow Box Eucalyptus melliodora 72 Large Tree within a patch Avoided

1061 Yellow Box Eucalyptus melliodora 86 Large Tree within a patch Avoided

1062 Red Box Eucalyptus polyanthemos 108 Large Tree within a patch Avoided

1063 Red Box Eucalyptus polyanthemos 87 Large Tree within a patch Avoided

1064 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Avoided

1065 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Scattered Large Tree Avoided

1066 Red Box Eucalyptus polyanthemos 68 Scattered Small Tree Avoided

1067 Dead stag 90 Scattered Large Tree Avoided

1068 Dead stag 30 Scattered Small Tree Avoided

1069 Dead stag 32 Scattered Small Tree Avoided

1070 Yellow Box Eucalyptus melliodora 97 Scattered Large Tree Avoided

1071 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Large Tree within a patch Avoided

1072 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Avoided

1073 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Avoided

1074 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Large Tree within a patch Avoided

1075 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

1076 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Avoided

1077 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 121 Large Tree within a patch Avoided

1078 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 121 Scattered Large Tree Avoided

1079 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Avoided

1080 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 142 Large Tree within a patch Avoided

1081 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 121 Large Tree within a patch Avoided

1082 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Avoided

1083 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Avoided

1084 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 102 Large Tree within a patch Avoided

1085 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

1086 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

1087 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

1088 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1089 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 136 Large Tree within a patch Avoided

1090 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

1091 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 107 Large Tree within a patch Avoided

1092 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Avoided

1093 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

1094 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided
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1095 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Avoided

1096 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Avoided

1097 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Avoided

1098 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 76 Large Tree within a patch Avoided

1099 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 76 Large Tree within a patch Avoided

1100 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

1101 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Avoided

1102 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Avoided

1103 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 99 Large Tree within a patch Avoided

1104 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1105 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1106 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1107 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1108 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1109 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1110 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 94 Large Tree within a patch Avoided

1111 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

1112 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 102 Large Tree within a patch Avoided

1113 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Avoided

1114 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 77 Large Tree within a patch Avoided

1115 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

1116 Dead stag 99 Large Tree within a patch Avoided

1117 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Avoided

1118 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Avoided

1119 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 116 Large Tree within a patch Avoided

1120 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Avoided

1121 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

1122 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 77 Large Tree within a patch Avoided

1123 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 98 Large Tree within a patch Avoided

1124 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 91 Large Tree within a patch Avoided

1125 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 111 Large Tree within a patch Avoided

1126 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

1127 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

1128 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 132 Large Tree within a patch Avoided

1129 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Avoided

1130 Dead stag 111 Large Tree within a patch Avoided

1131 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

1132 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

1133 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

1134 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

1135 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

1136 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 76 Large Tree within a patch Avoided

1137 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Avoided
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1138 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 76 Large Tree within a patch Avoided

1139 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Large Tree within a patch Avoided

1140 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

1141 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

1142 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 95 Large Tree within a patch Avoided

1143 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

1144 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Large Tree within a patch Avoided

1145 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Avoided

1146 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Avoided

1147 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

1148 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 73 Large Tree within a patch Avoided

1149 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

1150 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 73 Large Tree within a patch Avoided

1151 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

1152 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Avoided

1153 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

1154 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

1155 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 73 Large Tree within a patch Avoided

1156 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 70 Large Tree within a patch Avoided

1157 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

1158 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 76 Large Tree within a patch Avoided

1159 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Avoided

1160 Yellow Box Eucalyptus melliodora 86 Large Tree within a patch Avoided

1161 Yellow Box Eucalyptus melliodora 93 Large Tree within a patch Avoided

1162 Yellow Box Eucalyptus melliodora 78 Large Tree within a patch Avoided

1163 Red Stringybark Eucalyptus macrorhyncha 78 Large Tree within a patch Avoided

1164 Red Stringybark Eucalyptus macrorhyncha 91 Large Tree within a patch Avoided

1165 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Avoided

1166 Red Stringybark Eucalyptus macrorhyncha 79 Large Tree within a patch Avoided

1167 Red Stringybark Eucalyptus macrorhyncha 88 Large Tree within a patch Avoided

1168 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

1169 Red Stringybark Eucalyptus macrorhyncha 71 Large Tree within a patch Avoided

1171 Red Stringybark Eucalyptus macrorhyncha 76 Large Tree within a patch Avoided

1172 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 114 Scattered Large Tree Direct impact

1173 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 135 Scattered Small Tree Direct impact

1174 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 137 Scattered Small Tree Direct impact

1176 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 98 Scattered Small Tree Direct impact

1177 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 150 Large Tree within a patch Direct impact

1178 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 96 Large Tree within a patch Direct impact

1179 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 101 Large Tree within a patch Direct impact

1180 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 145 Large Tree within a patch Direct impact

1181 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 107 Large Tree within a patch Direct impact

1182 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 116 Large Tree within a patch Direct impact
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1183 Dead stag 99 Large Tree within a patch Direct impact

1184 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Direct impact

1185 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 103 Scattered Large Tree Direct impact

1186 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 109 Large Tree within a patch Direct impact

1187 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 131 Scattered Large Tree Direct impact

1188 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Direct impact

1189 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Large Tree within a patch Direct impact

1190 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 94 Large Tree within a patch Direct impact

1191 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 118 Large Tree within a patch Direct impact

1192 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Large Tree within a patch Direct impact

1193 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 104 Large Tree within a patch Direct impact

1194 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Direct impact

1195 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 106 Large Tree within a patch Direct impact

1196 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Large Tree within a patch Direct impact

1197 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 101 Large Tree within a patch Direct impact

1198 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 94 Large Tree within a patch Direct impact

1199 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 139 Large Tree within a patch Direct impact

1200 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 103 Large Tree within a patch Direct impact

1201 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Large Tree within a patch Direct impact

1202 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 114 Large Tree within a patch Direct impact

1203 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Direct impact

1204 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 109 Large Tree within a patch Direct impact

1205 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 138 Large Tree within a patch Direct impact

1206 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 102 Large Tree within a patch Direct impact

1207 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 159 Large Tree within a patch Direct impact

1208 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 111 Large Tree within a patch Direct impact

1209 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Direct impact

1210 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 102 Large Tree within a patch Direct impact

1211 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 111 Large Tree within a patch Direct impact

1212 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Direct impact

1213 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Direct impact

1214 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 95 Large Tree within a patch Direct impact

1215 Red Stringybark Eucalyptus macrorhyncha 99 Scattered Large Tree Direct impact

1216 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Direct impact

1217 Dead stag 84 Scattered Large Tree Direct impact

1218 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Direct impact

1219 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Large Tree within a patch Direct impact

1220 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 80 Large Tree within a patch Direct impact

1221 Yertchuk Eucalyptus consideniana 122 Large Tree within a patch Direct impact

1222 Yertchuk Eucalyptus consideniana 110 Large Tree within a patch Direct impact

1223 Messmate Eucalypt obliqua 91 Large Tree within a patch Direct impact

1224 Messmate Eucalypt obliqua 85 Large Tree within a patch Direct impact

1225 Messmate Eucalypt obliqua 79 Large Tree within a patch Direct impact
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1226 Messmate Eucalypt obliqua 82 Large Tree within a patch Direct impact

1227 Messmate Eucalypt obliqua 71 Large Tree within a patch Direct impact

1228 Messmate Eucalypt obliqua 95 Scattered Large Tree Direct impact

1229 Messmate Eucalypt obliqua 89 Large Tree within a patch Direct impact

1230 Messmate Eucalypt obliqua 84 Large Tree within a patch Direct impact

1231 Dead stag 67 Large Tree within a patch Direct impact

1232 Messmate Eucalypt obliqua 81 Scattered Large Tree Direct impact

1233 Messmate Eucalypt obliqua 71 Scattered Large Tree Direct impact

1234 Messmate Eucalypt obliqua 73 Large Tree within a patch Direct impact

1235 Messmate Eucalypt obliqua 77 Large Tree within a patch Direct impact

1236 Messmate Eucalypt obliqua 71 Large Tree within a patch Direct impact

1237 Messmate Eucalypt obliqua 78 Large Tree within a patch Direct impact

1238 Messmate Eucalypt obliqua 86 Large Tree within a patch Direct impact

1239 Messmate Eucalypt obliqua 73 Large Tree within a patch Direct impact

1240 Messmate Eucalypt obliqua 77 Large Tree within a patch Direct impact

1241 Messmate Eucalypt obliqua 75 Large Tree within a patch Direct impact

1242 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1243 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1244 Messmate Eucalypt obliqua 80 Large Tree within a patch Direct impact

1245 Messmate Eucalypt obliqua 112 Large Tree within a patch Direct impact

1246 Dead stag 90 Large Tree within a patch Direct impact

1247 Red Box Eucalyptus polyanthemos 82 Large Tree within a patch Direct impact

1248 Messmate Eucalypt obliqua 118 Large Tree within a patch Direct impact

1249 Messmate Eucalypt obliqua 80 Large Tree within a patch Direct impact

1250 Messmate Eucalypt obliqua 86 Large Tree within a patch Direct impact

1251 Messmate Eucalypt obliqua 70 Large Tree within a patch Direct impact

1252 Red Box Eucalyptus polyanthemos 131 Large Tree within a patch TPZ impact > 10%

1253 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 135 Large Tree within a patch Direct impact

1254 Messmate Eucalypt obliqua 107 Large Tree within a patch TPZ impact > 10%

1255 Messmate Eucalypt obliqua 108 Large Tree within a patch Direct impact

1256 Messmate Eucalypt obliqua 98 Large Tree within a patch Direct impact

1257 Messmate Eucalypt obliqua 81 Scattered Large Tree Direct impact

1258 Messmate Eucalypt obliqua 108 Large Tree within a patch Direct impact

1259 Messmate Eucalypt obliqua 107 Large Tree within a patch Direct impact

1260 Messmate Eucalypt obliqua 126 Large Tree within a patch Avoided

1261 Messmate Eucalypt obliqua 91 Large Tree within a patch Avoided

1262 Messmate Eucalypt obliqua 77 Large Tree within a patch TPZ impact > 10%

1263 Messmate Eucalypt obliqua 104 Large Tree within a patch TPZ impact > 10%

1264 Messmate Eucalypt obliqua 73 Large Tree within a patch TPZ impact > 10%

1265 Messmate Eucalypt obliqua 83 Large Tree within a patch Direct impact

1266 Messmate Eucalypt obliqua 74 Large Tree within a patch Direct impact

1267 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 109 Large Tree within a patch Direct impact

1268 Messmate Eucalypt obliqua 96 Large Tree within a patch Direct impact
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1269 Messmate Eucalypt obliqua 81 Large Tree within a patch Direct impact

1270 Messmate Eucalypt obliqua 76 Large Tree within a patch Direct impact

1271 Messmate Eucalypt obliqua 86 Large Tree within a patch Avoided

1272 Messmate Eucalypt obliqua 90 Large Tree within a patch Direct impact

1273 Red Ironbark Eucalyptus tricarpa 78 Large Tree within a patch Direct impact

1274 ? 106 Large Tree within a patch TPZ impact > 10%

1275 Messmate Eucalypt obliqua 122 Large Tree within a patch TPZ impact > 10%

1276 Messmate Eucalypt obliqua 92 Large Tree within a patch Direct impact

1277 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 211 Large Tree within a patch Direct impact

1278 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 109 Large Tree within a patch Direct impact

1279 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 107 Large Tree within a patch Direct impact

1280 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Large Tree within a patch Direct impact

1281 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Direct impact

1282 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Direct impact

1283 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 118 Large Tree within a patch Direct impact

1284 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Direct impact

1285 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 112 Large Tree within a patch Direct impact

1286 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Scattered Large Tree Direct impact

1287 Messmate Eucalypt obliqua 81 Large Tree within a patch Avoided

1288 Red Box Eucalyptus polyanthemos 88 Large Tree within a patch Avoided

1289 Messmate Eucalypt obliqua 92 Large Tree within a patch Avoided

1290 Messmate Eucalypt obliqua 84 Large Tree within a patch TPZ impact > 10%

1291 Red Box Eucalyptus polyanthemos 79 Large Tree within a patch Direct impact

1292 Messmate Eucalypt obliqua 112 Large Tree within a patch Direct impact

1293 Messmate Eucalypt obliqua 99 Large Tree within a patch Direct impact

1294 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 99 Large Tree within a patch Direct impact

1295 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 132 Large Tree within a patch Direct impact

1296 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 91 Large Tree within a patch Direct impact

1297 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 118 Large Tree within a patch Direct impact

1298 Red Box Eucalyptus polyanthemos 118 Large Tree within a patch Direct impact

1299 Messmate Eucalypt obliqua 125 Large Tree within a patch Direct impact

1300 Red Box Eucalyptus polyanthemos 84 Large Tree within a patch Direct impact

1301 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 98 Large Tree within a patch Direct impact

1302 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 136 Large Tree within a patch Direct impact

1303 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 131 Large Tree within a patch Avoided

1304 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Scattered Large Tree Avoided

1305 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 117 Large Tree within a patch TPZ impact > 10%

1306 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 127 Large Tree within a patch Avoided

1307 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 147 Large Tree within a patch Avoided

1308 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Large Tree within a patch TPZ impact > 10%

1309 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Large Tree within a patch Direct impact

1310 Messmate Eucalypt obliqua 83 Large Tree within a patch Direct impact

1311 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 118 Large Tree within a patch Direct impact
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1312 Messmate Eucalypt obliqua 74 Large Tree within a patch Direct impact

1313 Messmate Eucalypt obliqua 95 Large Tree within a patch Direct impact

1314 Messmate Eucalypt obliqua 91 Large Tree within a patch Direct impact

1315 Messmate Eucalypt obliqua 110 Large Tree within a patch Direct impact

1316 Messmate Eucalypt obliqua 80 Large Tree within a patch Direct impact

1317 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 72 Large Tree within a patch Direct impact

1318 Messmate Eucalypt obliqua 98 Large Tree within a patch Direct impact

1319 Messmate Eucalypt obliqua 77 Large Tree within a patch Direct impact

1320 Messmate Eucalypt obliqua 87 Large Tree within a patch Direct impact

1321 Messmate Eucalypt obliqua 80 Large Tree within a patch Direct impact

1322 Messmate Eucalypt obliqua 85 Large Tree within a patch Direct impact

1323 Messmate Eucalypt obliqua 85 Large Tree within a patch Direct impact

1324 Messmate Eucalypt obliqua 101 Large Tree within a patch Direct impact

1325 Messmate Eucalypt obliqua 94 Large Tree within a patch Direct impact

1326 Messmate Eucalypt obliqua 106 Large Tree within a patch Direct impact

1327 Red Box Eucalyptus polyanthemos 88 Large Tree within a patch Direct impact

1328 Red Box Eucalyptus polyanthemos 86 Large Tree within a patch Direct impact

1329 Messmate Eucalypt obliqua 83 Large Tree within a patch Direct impact

1330 Messmate Eucalypt obliqua 88 Large Tree within a patch Direct impact

1331 Messmate Eucalypt obliqua 94 Large Tree within a patch Direct impact

1332 Messmate Eucalypt obliqua 80 Large Tree within a patch Direct impact

1333 Messmate Eucalypt obliqua 80 Scattered Large Tree Direct impact

1334 Messmate Eucalypt obliqua 70 Large Tree within a patch Direct impact

1335 Messmate Eucalypt obliqua 73 Large Tree within a patch TPZ impact > 10%

1336 Messmate Eucalypt obliqua 83 Large Tree within a patch Direct impact

1337 Messmate Eucalypt obliqua 135 Large Tree within a patch Direct impact

1338 Messmate Eucalypt obliqua 173 Large Tree within a patch Avoided

1339 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree Direct impact

1340 Red Box Eucalyptus polyanthemos 80 Scattered Large Tree TPZ impact > 10%

1341 Messmate Eucalypt obliqua 84 Large Tree within a patch Avoided

1342 Messmate Eucalypt obliqua 78 Large Tree within a patch Direct impact

1343 Messmate Eucalypt obliqua 81 Large Tree within a patch Avoided

1344 Messmate Eucalypt obliqua 100 Large Tree within a patch TPZ impact > 10%

1345 Messmate Eucalypt obliqua 87 Large Tree within a patch Direct impact

1346 Messmate Eucalypt obliqua 85 Large Tree within a patch Avoided

1347 Red Box Eucalyptus polyanthemos 142 Large Tree within a patch Avoided

1348 Messmate Eucalypt obliqua 70 Large Tree within a patch Avoided

1349 Messmate Eucalypt obliqua 72 Large Tree within a patch Avoided

1350 Messmate Eucalypt obliqua 102 Large Tree within a patch Avoided

1351 Messmate Eucalypt obliqua 95 Large Tree within a patch Avoided

1352 Messmate Eucalypt obliqua 74 Large Tree within a patch Direct impact

1353 Messmate Eucalypt obliqua 84 Large Tree within a patch Direct impact

1354 Messmate Eucalypt obliqua 84 Large Tree within a patch Direct impact
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1355 Dead stag 79 Large Tree within a patch Direct impact

1356 Messmate Eucalypt obliqua 87 Large Tree within a patch TPZ impact > 10%

1357 Messmate Eucalypt obliqua 73 Large Tree within a patch Direct impact

1358 Messmate Eucalypt obliqua 105 Large Tree within a patch Direct impact

1359 Messmate Eucalypt obliqua 85 Large Tree within a patch Direct impact

1360 Messmate Eucalypt obliqua 112 Large Tree within a patch Direct impact

1361 Messmate Eucalypt obliqua 86 Large Tree within a patch Direct impact

1362 Messmate Eucalypt obliqua 0 Scattered Large Tree Avoided

1365 Red Box Eucalyptus polyanthemos 86 Large Tree within a patch Avoided

1366 Red Box Eucalyptus polyanthemos 97 Large Tree within a patch Avoided

1367 Red Box Eucalyptus polyanthemos 96 Large Tree within a patch Direct impact

1368 Red Box Eucalyptus polyanthemos 139 Large Tree within a patch Direct impact

1369 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1370 Red Box Eucalyptus polyanthemos 83 Large Tree within a patch Direct impact

1371 Red Box Eucalyptus polyanthemos 92 Large Tree within a patch Direct impact

1372 Messmate Eucalypt obliqua 72 Large Tree within a patch Direct impact

1373 Red Box Eucalyptus polyanthemos 0 Large Tree within a patch Direct impact

1374 Red Box Eucalyptus polyanthemos 86 Large Tree within a patch Direct impact

1375 Messmate Eucalypt obliqua 90 Large Tree within a patch Direct impact

1376 Red Box Eucalyptus polyanthemos 0 Large Tree within a patch Direct impact

1377 Red Box Eucalyptus polyanthemos 0 Large Tree within a patch Direct impact

1378 Red Box Eucalyptus polyanthemos 0 Large Tree within a patch Direct impact

1379 Red Box Eucalyptus polyanthemos 0 Large Tree within a patch Direct impact

1380 Red Box Eucalyptus polyanthemos 76 Large Tree within a patch Direct impact

1381 Red Box Eucalyptus polyanthemos 92 Large Tree within a patch Direct impact

1382 Red Box Eucalyptus polyanthemos 87 Large Tree within a patch Direct impact

1383 Messmate Eucalypt obliqua 70 Large Tree within a patch Direct impact

1384 Messmate Eucalypt obliqua 78 Large Tree within a patch Direct impact

1385 Messmate Eucalypt obliqua 74 Large Tree within a patch Direct impact

1386 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Direct impact

1387 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Direct impact

1388 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Large Tree within a patch Direct impact

1389 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 74 Large Tree within a patch Direct impact

1390 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 108 Large Tree within a patch Direct impact

1391 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Direct impact

1392 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Direct impact

1393 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 112 Large Tree within a patch Direct impact

1394 Red Box Eucalyptus polyanthemos 81 Large Tree within a patch Direct impact

1395 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 85 Large Tree within a patch Direct impact

1396 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Direct impact

1397 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1398 Red Box Eucalyptus polyanthemos 99 Large Tree within a patch Direct impact

1399 Red Box Eucalyptus polyanthemos 84 Large Tree within a patch Direct impact
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1400 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1401 Messmate Eucalypt obliqua 82 Large Tree within a patch Direct impact

1402 Red Box Eucalyptus polyanthemos 111 Large Tree within a patch Direct impact

1403 Red Box Eucalyptus polyanthemos 97 Large Tree within a patch Direct impact

1404 Red Box Eucalyptus polyanthemos 146 Large Tree within a patch Direct impact

1405 Messmate Eucalypt obliqua 82 Large Tree within a patch Avoided

1406 Messmate Eucalypt obliqua 98 Scattered Large Tree Avoided

1407 Red Box Eucalyptus polyanthemos 85 Large Tree within a patch Direct impact

1408 Red Box Eucalyptus polyanthemos 96 Large Tree within a patch Direct impact

1409 Red Box Eucalyptus polyanthemos 94 Large Tree within a patch Direct impact

1410 Red Box Eucalyptus polyanthemos 86 Large Tree within a patch Direct impact

1411 Red Box Eucalyptus polyanthemos 81 Large Tree within a patch Direct impact

1412 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

1413 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Direct impact

1414 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Direct impact

1415 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Direct impact

1416 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Direct impact

1417 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 76 Large Tree within a patch Direct impact

1418 Red Box Eucalyptus polyanthemos 84 Large Tree within a patch TPZ impact > 10%

1419 Red Box Eucalyptus polyanthemos 82 Large Tree within a patch TPZ impact > 10%

1420 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1421 Red Box Eucalyptus polyanthemos 82 Large Tree within a patch Direct impact

1422 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 95 Large Tree within a patch Direct impact

1423 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 106 Large Tree within a patch Direct impact

1424 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Large Tree within a patch Direct impact

1425 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 91 Large Tree within a patch Direct impact

1426 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Direct impact

1427 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 153 Large Tree within a patch Direct impact

1428 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 123 Large Tree within a patch Direct impact

1429 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 131 Large Tree within a patch Direct impact

1430 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Scattered Large Tree Direct impact

1431 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 104 Large Tree within a patch Direct impact

1432 Red Box Eucalyptus polyanthemos 110 Large Tree within a patch Direct impact

1433 Red Box Eucalyptus polyanthemos 98 Large Tree within a patch Direct impact

1434 Dead stag 81 Large Tree within a patch Direct impact

1435 Red Box Eucalyptus polyanthemos 92 Large Tree within a patch Direct impact

1436 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Direct impact

1437 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Direct impact

1438 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 104 Large Tree within a patch Avoided

1439 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Avoided

1440 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Avoided

1441 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

1442 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 91 Large Tree within a patch Avoided
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1443 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 89 Large Tree within a patch Avoided

1444 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Large Tree within a patch Avoided

1445 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 87 Large Tree within a patch Avoided

1446 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

1447 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 88 Large Tree within a patch Avoided

1448 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Avoided

1449 Red Box Eucalyptus polyanthemos 108 Large Tree within a patch Avoided

1450 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 97 Large Tree within a patch Avoided

1451 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 97 Large Tree within a patch Avoided

1452 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Large Tree within a patch Avoided

1453 Red Box Eucalyptus polyanthemos 92 Large Tree within a patch Avoided

1454 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Avoided

1455 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 90 Large Tree within a patch Avoided

1456 Red Box Eucalyptus polyanthemos 81 Large Tree within a patch Avoided

1457 Red Box Eucalyptus polyanthemos 72 Large Tree within a patch Avoided

1458 Messmate Eucalypt obliqua 75 Large Tree within a patch Avoided

1459 Messmate Eucalypt obliqua 80 Large Tree within a patch Avoided

1460 Messmate Eucalypt obliqua 72 Large Tree within a patch Avoided

1461 Messmate Eucalypt obliqua 71 Large Tree within a patch Avoided

1462 Messmate Eucalypt obliqua 80 Large Tree within a patch Avoided

1463 Messmate Eucalypt obliqua 97 Large Tree within a patch Avoided

1464 Red Box Eucalyptus polyanthemos 74 Large Tree within a patch Avoided

1465 Messmate Eucalypt obliqua 90 Large Tree within a patch Avoided

1466 Messmate Eucalypt obliqua 85 Large Tree within a patch Avoided

1467 Red Box Eucalyptus polyanthemos 95 Large Tree within a patch Avoided

1468 Messmate Eucalypt obliqua 95 Large Tree within a patch Avoided

1469 Messmate Eucalypt obliqua 73 Large Tree within a patch Avoided

1470 Messmate Eucalypt obliqua 79 Large Tree within a patch Avoided

1471 Messmate Eucalypt obliqua 71 Scattered Large Tree Avoided

1472 Messmate Eucalypt obliqua 85 Large Tree within a patch Avoided

1473 Messmate Eucalypt obliqua 120 Large Tree within a patch Avoided

1474 Messmate Eucalypt obliqua 87 Large Tree within a patch Avoided

1475 Messmate Eucalypt obliqua 83 Large Tree within a patch Avoided

1476 Messmate Eucalypt obliqua 90 Large Tree within a patch Avoided

1477 Messmate Eucalypt obliqua 78 Large Tree within a patch Avoided

1478 Messmate Eucalypt obliqua 85 Large Tree within a patch Avoided

1479 Messmate Eucalypt obliqua 95 Large Tree within a patch Avoided

1480 Messmate Eucalypt obliqua 83 Large Tree within a patch Avoided

1481 Dead stag 84 Large Tree within a patch Avoided

1482 Dead stag 92 Large Tree within a patch Avoided

1483 Messmate Eucalypt obliqua 96 Large Tree within a patch Avoided

1484 Messmate Eucalypt obliqua 87 Large Tree within a patch Avoided

1485 Messmate Eucalypt obliqua 76 Large Tree within a patch Avoided
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1486 Dead stag 73 Large Tree within a patch Avoided

1487 Messmate Eucalypt obliqua 81 Large Tree within a patch Avoided

1488 Messmate Eucalypt obliqua 82 Large Tree within a patch Avoided

1489 Messmate Eucalypt obliqua 85 Large Tree within a patch Avoided

1490 Messmate Eucalypt obliqua 82 Large Tree within a patch Avoided

1491 Messmate Eucalypt obliqua 76 Large Tree within a patch Avoided

1492 Messmate Eucalypt obliqua 73 Large Tree within a patch Avoided

1493 Red Box Eucalyptus polyanthemos 79 Large Tree within a patch Avoided

1494 Red Box Eucalyptus polyanthemos 71 Large Tree within a patch Avoided

1495 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 78 Large Tree within a patch Avoided

1496 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Avoided

1497 Red Box Eucalyptus polyanthemos 78 Large Tree within a patch Avoided

1498 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Large Tree within a patch Avoided

1499 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 75 Large Tree within a patch Avoided

1500 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 82 Large Tree within a patch Avoided

1501 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Large Tree within a patch Avoided

1502 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Large Tree within a patch Avoided

1503 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 92 Large Tree within a patch Avoided

1504 Red Box Eucalyptus polyanthemos 77 Large Tree within a patch Direct impact

1505 Red Box Eucalyptus polyanthemos 90 Large Tree within a patch Avoided

1506 Stag 85 Large Tree within a patch Avoided

1507 Stag 80 Large Tree within a patch Avoided

1508 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Avoided

1509 Red Box Eucalyptus polyanthemos 100 Large Tree within a patch Avoided

1510 Red Box Eucalyptus polyanthemos 70 Large Tree within a patch Avoided

1511 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Avoided

1512 Red Box Eucalyptus polyanthemos 105 Large Tree within a patch Avoided

1513 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Avoided

1514 Red Box Eucalyptus polyanthemos 72 Large Tree within a patch Avoided

1515 Red Box Eucalyptus polyanthemos 70 Large Tree within a patch Avoided

1516 Red Box Eucalyptus polyanthemos 70 Large Tree within a patch Avoided

1517 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Avoided

1518 Messmate Eucalypt obliqua 85 Large Tree within a patch Avoided

1519 Messmate Eucalypt obliqua 70 Large Tree within a patch Avoided

1520 Stag 85 Large Tree within a patch Avoided

1521 Red Box Eucalyptus polyanthemos 85 Large Tree within a patch Avoided

1522 Messmate Eucalypt obliqua 80 Large Tree within a patch Avoided

1523 Messmate Eucalypt obliqua 90 Large Tree within a patch Direct impact

1524 Messmate Eucalypt obliqua 70 Large Tree within a patch Direct impact

1525 Messmate Eucalypt obliqua 75 Large Tree within a patch Direct impact

1526 Red Box Eucalyptus polyanthemos 110 Large Tree within a patch Direct impact

1527 Messmate Eucalypt obliqua 75 Large Tree within a patch Direct impact

1528 Red Box Eucalyptus polyanthemos 140 Large Tree within a patch Direct impact
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1529 Messmate Eucalypt obliqua 70 Large Tree within a patch Direct impact

1530 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1531 Red Box Eucalyptus polyanthemos 100 Large Tree within a patch Direct impact

1532 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1533 Red Box Eucalyptus polyanthemos 165 Large Tree within a patch Direct impact

1534 Red Box Eucalyptus polyanthemos 85 Large Tree within a patch Direct impact

1535 Red Box Eucalyptus polyanthemos 70 Large Tree within a patch Direct impact

1536 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1537 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1538 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1539 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch TPZ impact > 10%

1540 Messmate Eucalypt obliqua 80 Large Tree within a patch Direct impact

1541 Messmate Eucalypt obliqua 80 Large Tree within a patch Direct impact

1542 Red Box Eucalyptus polyanthemos 100 Large Tree within a patch Direct impact

1543 Red Box Eucalyptus polyanthemos 90 Large Tree within a patch Direct impact

1544 Red Box Eucalyptus polyanthemos 95 Large Tree within a patch Direct impact

1545 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1546 Red Box Eucalyptus polyanthemos 85 Large Tree within a patch Direct impact

1547 Red Box Eucalyptus polyanthemos 90 Large Tree within a patch Direct impact

1548 Red Box Eucalyptus polyanthemos 125 Large Tree within a patch Direct impact

1549 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1550 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1551 Red Box Eucalyptus polyanthemos 95 Large Tree within a patch Direct impact

1552 Red Box Eucalyptus polyanthemos 95 Large Tree within a patch Direct impact

1553 Red Box Eucalyptus polyanthemos 90 Large Tree within a patch Direct impact

1554 Messmate Eucalypt obliqua 90 Large Tree within a patch Direct impact

1555 Red Box Eucalyptus polyanthemos 95 Large Tree within a patch Direct impact

1556 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 105 Large Tree within a patch Direct impact

1557 Red Box Eucalyptus polyanthemos 95 Large Tree within a patch Direct impact

1558 Messmate Eucalypt obliqua 107 Large Tree within a patch Direct impact

1559 Messmate Eucalypt obliqua 77 Large Tree within a patch Direct impact

1560 Red Box Eucalyptus polyanthemos 87 Scattered Large Tree Direct impact

1561 Red Box Eucalyptus polyanthemos 96 Scattered Large Tree Direct impact

1562 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Scattered Large Tree Direct impact

1563 Red Box Eucalyptus polyanthemos 84 Scattered Large Tree Direct impact

1564 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 81 Scattered Large Tree Direct impact

1565 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Scattered Large Tree Direct impact

1566 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 71 Scattered Large Tree Direct impact

1567 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 86 Scattered Large Tree Direct impact

1568 Red Box Eucalyptus polyanthemos 128 Scattered Large Tree Direct impact

1569 Dead Stag 87 Scattered Large Tree Direct impact

1570 Red Box Eucalyptus polyanthemos 83 Scattered Large Tree Direct impact

1571 Red Box Eucalyptus polyanthemos 105 Scattered Large Tree Direct impact
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1572 Red Box Eucalyptus polyanthemos 113 Scattered Large Tree Direct impact

1573 Red Box Eucalyptus polyanthemos 92 Scattered Large Tree Direct impact

1574 Red Box Eucalyptus polyanthemos 107 Scattered Large Tree Direct impact

1575 Red Box Eucalyptus polyanthemos 103 Scattered Large Tree Direct impact

1576 Red Box Eucalyptus polyanthemos 83 Scattered Large Tree Direct impact

1577 Red Box Eucalyptus polyanthemos 110 Scattered Large Tree Direct impact

1578 Red Box Eucalyptus polyanthemos 110 Scattered Large Tree Direct impact

1579 Red Box Eucalyptus polyanthemos 108 Scattered Large Tree Direct impact

1580 Red Box Eucalyptus polyanthemos 182 Scattered Large Tree Direct impact

1581 Red Stringybark Eucalyptus macrorhyncha 74 Large Tree within a patch Direct impact

1582 Red Box Eucalyptus polyanthemos 85 Scattered Large Tree Direct impact

1583 Red Box Eucalyptus polyanthemos 98 Scattered Large Tree Direct impact

1584 Red Stringybark Eucalyptus macrorhyncha 112 Large Tree within a patch Direct impact

1585 Red Box Eucalyptus polyanthemos 101 Large Tree within a patch Direct impact

1586 Dead stag 87 Large Tree within a patch Direct impact

1587 Red Stringybark Eucalyptus macrorhyncha 87 Large Tree within a patch Direct impact

1588 Dead stag 112 Large Tree within a patch Direct impact

1589 Dead stag 117 Large Tree within a patch Direct impact

1590 Dead stag 111 Large Tree within a patch Direct impact

1591 Red Ironbark Eucalyptus tricarpa 91 Scattered Large Tree Direct impact

1592 Red Ironbark Eucalyptus tricarpa 72 Large Tree within a patch Direct impact

1593 Red Box Eucalyptus polyanthemos 141 Large Tree within a patch Direct impact

1594 Dead stag 90 Large Tree within a patch Direct impact

1595 Red Box Eucalyptus polyanthemos 107 Large Tree within a patch Direct impact

1596 Red Box Eucalyptus polyanthemos 112 Large Tree within a patch Direct impact

1597 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1598 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 114 Large Tree within a patch Direct impact

1599 Dead stag 90 Large Tree within a patch Direct impact

1600 Red Box Eucalyptus polyanthemos 123 Large Tree within a patch Direct impact

1601 Dead stag 97 Scattered Large Tree Direct impact

1602 Dead stag 86 Scattered Large Tree Direct impact

1603 Walkerie Mallee Eucalyptus dumosa 58 Scattered Small Tree Direct impact

1604 Red Box Eucalyptus polyanthemos 110 Scattered Small Tree Direct impact

1605 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 127 Scattered Large Tree Direct impact

1606 Red Box Eucalyptus polyanthemos 70 Scattered Large Tree Direct impact

1607 Red Ironbark Eucalyptus tricarpa 145 Scattered Large Tree Direct impact

1608 Red Ironbark Eucalyptus tricarpa 113 Scattered Large Tree Direct impact

1609 Red Box Eucalyptus polyanthemos 107 Large Tree within a patch Direct impact

1610 Red Box Eucalyptus polyanthemos 109 Large Tree within a patch Direct impact

1611 Dead stag 78 Large Tree within a patch Direct impact

1612 Dead stag 121 Large Tree within a patch Direct impact

1613 Red Box Eucalyptus polyanthemos 128 Scattered Large Tree Direct impact

1614 Red Box Eucalyptus polyanthemos 87 Scattered Large Tree Direct impact
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1615 Red Box Eucalyptus polyanthemos 114 Scattered Large Tree Direct impact

1616 Red Box Eucalyptus polyanthemos 114 Scattered Large Tree Direct impact

1617 Red Stringybark Eucalyptus macrorhyncha 95 Large Tree within a patch Direct impact

1618 Red Box Eucalyptus polyanthemos 111 Scattered Large Tree Direct impact

1619 Red Box Eucalyptus polyanthemos 97 Scattered Large Tree Direct impact

1620 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 68 Scattered Small Tree Direct impact

1621 Red Box Eucalyptus polyanthemos 106 Scattered Large Tree Direct impact

1622 Red Box Eucalyptus polyanthemos 127 Scattered Large Tree Direct impact

1623 Red Box Eucalyptus polyanthemos 105 Scattered Large Tree Direct impact

1624 Red Box Eucalyptus polyanthemos 125 Scattered Large Tree Direct impact

1625 Red Box Eucalyptus polyanthemos 64 Scattered Small Tree Direct impact

1626 Red Box Eucalyptus polyanthemos 108 Scattered Large Tree Direct impact

1627 Red Box Eucalyptus polyanthemos 82 Scattered Large Tree Direct impact

1628 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 178 Scattered Large Tree Direct impact

1629 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 58 Scattered Small Tree Direct impact

1630 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 36 Scattered Small Tree Direct impact

1631 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 33 Scattered Small Tree Direct impact

1632 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 22 Scattered Small Tree Direct impact

1633 Red Stringybark Eucalyptus macrorhyncha 30 Scattered Small Tree Direct impact

1634 Red Box Eucalyptus polyanthemos 101 Scattered Large Tree Direct impact

1635 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 50 Scattered Small Tree Direct impact

1636 Red Box Eucalyptus polyanthemos 96 Scattered Large Tree Direct impact

1637 Red Box Eucalyptus polyanthemos 92 Scattered Large Tree Direct impact

1638 Red Box Eucalyptus polyanthemos 84 Scattered Large Tree Direct impact

1639 Red Box Eucalyptus polyanthemos 90 Scattered Large Tree Direct impact

1640 Dead stag 121 Scattered Large Tree Direct impact

1641 Red Box Eucalyptus polyanthemos 114 Scattered Large Tree Direct impact

1642 Red Box Eucalyptus polyanthemos 86 Large Tree within a patch Direct impact

1643 Red Box Eucalyptus polyanthemos 81 Scattered Large Tree Direct impact

1644 Dead stag 108 Large Tree within a patch Direct impact

1645 Yellow Box Eucalyptus melliodora 126 Scattered Large Tree Direct impact

1646 Yellow Box Eucalyptus melliodora 101 Scattered Large Tree Direct impact

1647 Yellow Box Eucalyptus melliodora 81 Scattered Large Tree Direct impact

1648 Yellow Box Eucalyptus melliodora 113 Scattered Large Tree Direct impact

1649 Red Stringybark Eucalyptus macrorhyncha 46 Scattered Small Tree Direct impact

1651 Red Box Eucalyptus polyanthemos 87 Large Tree within a patch Direct impact

1652 Red Stringybark Eucalyptus macrorhyncha 128 Large Tree within a patch Direct impact

1653 Red Box Eucalyptus polyanthemos 31 Scattered Small Tree Direct impact

1654 Red Box Eucalyptus polyanthemos 109 Scattered Large Tree Direct impact

1655 Dead stag 81 Scattered Large Tree Direct impact

1656 Red Box Eucalyptus polyanthemos 106 Scattered Large Tree Direct impact

1657 Red Stringybark Eucalyptus macrorhyncha 38 Scattered Small Tree Direct impact

1658 Dead stag 75 Scattered Large Tree Direct impact
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1659 Red Box Eucalyptus polyanthemos 120 Scattered Large Tree Direct impact

1660 Red Box Eucalyptus polyanthemos 156 Scattered Large Tree Direct impact

1661 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 79 Scattered Large Tree Direct impact

1662 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 56 Scattered Small Tree Direct impact

1663 Dead stag 148 Scattered Large Tree Direct impact

1664 Red Box Eucalyptus polyanthemos 59 Scattered Small Tree Direct impact

1665 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 47 Scattered Small Tree TPZ impact > 10%

1666 Red Box Eucalyptus polyanthemos 119 Large Tree within a patch Direct impact

1667 Dead stag 110 Scattered Large Tree Direct impact

1668 Red Box Eucalyptus polyanthemos 125 Scattered Large Tree Direct impact

1669 Red Box Eucalyptus polyanthemos 109 Scattered Large Tree Direct impact

1670 Dead stag 38 Scattered Small Tree Direct impact

1671 Red Box Eucalyptus polyanthemos 139 Scattered Large Tree Direct impact

1672 Red Stringybark Eucalyptus macrorhyncha 89 Large Tree within a patch Direct impact

1673 Red Box Eucalyptus polyanthemos 94 Large Tree within a patch Direct impact

1674 Red Ironbark Eucalyptus tricarpa 78 Scattered Large Tree Direct impact

1675 Red Ironbark Eucalyptus tricarpa 83 Scattered Large Tree Direct impact

1676 Red Box Eucalyptus polyanthemos 108 Scattered Large Tree Direct impact

1677 Red Ironbark Eucalyptus tricarpa 99 Scattered Large Tree Direct impact

1678 Red Box Eucalyptus polyanthemos 130 Scattered Large Tree Direct impact

1679 Red Ironbark Eucalyptus tricarpa 87 Scattered Large Tree Direct impact

1680 Red Box Eucalyptus polyanthemos 38 Scattered Small Tree Direct impact

1681 Red Box Eucalyptus polyanthemos 66 Scattered Small Tree Direct impact

1682 Red Box Eucalyptus polyanthemos 54 Scattered Small Tree Direct impact

1683 Red Ironbark Eucalyptus tricarpa 116 Large Tree within a patch Direct impact

1684 Red Box Eucalyptus polyanthemos 78 Large Tree within a patch Direct impact

1685 Red Box Eucalyptus polyanthemos 105 Large Tree within a patch Direct impact

1686 Red Box Eucalyptus polyanthemos 116 Scattered Large Tree Direct impact

1687 Red Box Eucalyptus polyanthemos 118 Large Tree within a patch Direct impact

1688 Dead stag 75 Large Tree within a patch Direct impact

1693 Red Ironbark Eucalyptus tricarpa 86 Large Tree within a patch Direct impact

1694 Red Ironbark Eucalyptus tricarpa 79 Large Tree within a patch Direct impact

1695 Red Box Eucalyptus polyanthemos 89 Large Tree within a patch Direct impact

1697 Red Box Eucalyptus polyanthemos 113 Large Tree within a patch Direct impact

1698 Red Ironbark Eucalyptus tricarpa 98 Large Tree within a patch Direct impact

1699 Red Box Eucalyptus polyanthemos 88 Large Tree within a patch Direct impact

1700 Red Box Eucalyptus polyanthemos 72 Large Tree within a patch Direct impact

1701 Red Box Eucalyptus polyanthemos 101 Large Tree within a patch Direct impact

1702 Red Box Eucalyptus polyanthemos 97 Large Tree within a patch Direct impact

1703 Red Stringybark Eucalyptus macrorhyncha 82 Large Tree within a patch Direct impact

1704 Red Box Eucalyptus polyanthemos 123 Large Tree within a patch Direct impact

1705 Red Ironbark Eucalyptus tricarpa 98 Scattered Large Tree Direct impact

1706 Red Ironbark Eucalyptus tricarpa 52 Scattered Small Tree Direct impact
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1707 Red Ironbark Eucalyptus tricarpa 98 Large Tree within a patch Direct impact

1708 Red Box Eucalyptus polyanthemos 110 Large Tree within a patch Direct impact

1709 Red Ironbark Eucalyptus tricarpa 138 Large Tree within a patch Direct impact

1710 Red Ironbark Eucalyptus tricarpa 127 Large Tree within a patch Direct impact

1711 Red Ironbark Eucalyptus tricarpa 80 Large Tree within a patch Direct impact

1712 Red Ironbark Eucalyptus tricarpa 110 Large Tree within a patch Direct impact

1713 Red Box Eucalyptus polyanthemos 77 Large Tree within a patch Direct impact

1714 Red Ironbark Eucalyptus tricarpa 120 Large Tree within a patch Direct impact

1715 Red Ironbark Eucalyptus tricarpa 92 Large Tree within a patch Direct impact

1716 Red Ironbark Eucalyptus tricarpa 104 Large Tree within a patch Direct impact

1717 Red Stringybark Eucalyptus macrorhyncha 99 Large Tree within a patch Direct impact

1718 Red Ironbark Eucalyptus tricarpa 96 Large Tree within a patch Direct impact

1719 Red Ironbark Eucalyptus tricarpa 99 Large Tree within a patch Direct impact

1720 Red Ironbark Eucalyptus tricarpa 90 Large Tree within a patch Direct impact

1721 Red Ironbark Eucalyptus tricarpa 90 Large Tree within a patch Direct impact

1722 Red Ironbark Eucalyptus tricarpa 122 Large Tree within a patch Direct impact

1723 Red Ironbark Eucalyptus tricarpa 81 Large Tree within a patch Direct impact

1724 Red Ironbark Eucalyptus tricarpa 107 Large Tree within a patch Direct impact

1725 Red Ironbark Eucalyptus tricarpa 82 Large Tree within a patch Direct impact

1726 Red Ironbark Eucalyptus tricarpa 100 Large Tree within a patch Direct impact

1727 Red Ironbark Eucalyptus tricarpa 82 Large Tree within a patch Direct impact

1728 Red Ironbark Eucalyptus tricarpa 95 Large Tree within a patch Direct impact

1729 Red Ironbark Eucalyptus tricarpa 86 Large Tree within a patch Direct impact

1730 Red Ironbark Eucalyptus tricarpa 86 Large Tree within a patch Direct impact

1731 Red Ironbark Eucalyptus tricarpa 82 Large Tree within a patch Direct impact

1732 Red Ironbark Eucalyptus tricarpa 75 Scattered Large Tree Direct impact

1733 Red Ironbark Eucalyptus tricarpa 89 Large Tree within a patch Direct impact

1734 Red Stringybark Eucalyptus macrorhyncha 112 Large Tree within a patch Direct impact

1735 Red Ironbark Eucalyptus tricarpa 112 Large Tree within a patch Direct impact

1736 Red Box Eucalyptus polyanthemos 97 Large Tree within a patch Direct impact

1737 Dead stag 107 Large Tree within a patch Direct impact

1738 Red Box Eucalyptus polyanthemos 106 Large Tree within a patch Direct impact

1739 Red Box Eucalyptus polyanthemos 117 Large Tree within a patch Direct impact

1740 Red Box Eucalyptus polyanthemos 108 Scattered Large Tree Direct impact

1741 Red Stringybark Eucalyptus macrorhyncha 41 Scattered Small Tree Direct impact

1742 Red Ironbark Eucalyptus tricarpa 103 Scattered Large Tree Direct impact

1743 Red Box Eucalyptus polyanthemos 75 Scattered Large Tree TPZ impact > 10%

1744 Dead stag 92 Scattered Large Tree Avoided

1745 Red Stringybark Eucalyptus macrorhyncha 92 Scattered Large Tree Avoided

1747 Red Box Eucalyptus polyanthemos 98 Scattered Large Tree Direct impact

1748 Red Stringybark Eucalyptus macrorhyncha 108 Scattered Large Tree Direct impact

1749 Red Box Eucalyptus polyanthemos 100 Scattered Large Tree Direct impact

1750 Red Box Eucalyptus polyanthemos 89 Scattered Large Tree Avoided
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1751 Red Box Eucalyptus polyanthemos 82 Scattered Large Tree TPZ impact > 10%

1752 Dead stag 69 Scattered Small Tree Direct impact

1753 Red Box Eucalyptus polyanthemos 85 Large Tree within a patch Direct impact

1754 Red Box Eucalyptus polyanthemos 80 Large Tree within a patch Direct impact

1755 Red Stringybark Eucalyptus macrorhyncha 100 Large Tree within a patch Direct impact

1756 Red Box Eucalyptus polyanthemos 75 Large Tree within a patch Direct impact

1757 Red Stringybark Eucalyptus macrorhyncha 80 Large Tree within a patch Direct impact

1758 Red Stringybark Eucalyptus macrorhyncha 93 Large Tree within a patch Direct impact

1759 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Direct impact

1760 Red Stringybark Eucalyptus macrorhyncha 86 Large Tree within a patch Direct impact

1761 Red Stringybark Eucalyptus macrorhyncha 73 Large Tree within a patch Direct impact

1762 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 41 Scattered Small Tree Direct impact

1763 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 110 Scattered Large Tree Direct impact

1764 Dead stag 52 Scattered Small Tree Direct impact

1765 Dead stag 68 Scattered Small Tree TPZ impact > 10%

1766 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 47 Scattered Small Tree Direct impact

1767 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 98 Scattered Large Tree Avoided

1769 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 119 Large Tree within a patch Avoided

1770 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Large Tree within a patch Avoided

1771 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 32 Scattered Small Tree Avoided

1772 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 33 Scattered Small Tree Avoided

1773 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 31 Scattered Small Tree Avoided

1774 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 35 Scattered Small Tree Avoided

1775 Red Box Eucalyptus polyanthemos 104 Scattered Large Tree Avoided

1776 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 29 Scattered Small Tree Avoided

1777 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 27 Scattered Small Tree Avoided

1778 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 39 Scattered Small Tree Avoided

1779 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 117 Large Tree within a patch Avoided

1780 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 43 Scattered Small Tree Avoided

1781 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 39 Scattered Small Tree Avoided

1782 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 38 Scattered Small Tree Avoided

1783 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 130 Scattered Large Tree Avoided

1784 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 42 Scattered Small Tree Avoided

1785 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 40 Scattered Small Tree Avoided

1786 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 52 Scattered Small Tree Avoided

1787 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 51 Scattered Small Tree Avoided

1788 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 42 Scattered Small Tree Avoided

1789 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 42 Small Tree within a patch Avoided

1790 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 42 Scattered Small Tree Avoided

1791 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 38 Scattered Small Tree Avoided

1792 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 44 Scattered Small Tree Avoided

1793 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 38 Scattered Small Tree Avoided

1794 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 37 Scattered Small Tree Avoided
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1795 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 38 Scattered Small Tree Avoided

1796 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 53 Scattered Small Tree Avoided

1797 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 38 Scattered Small Tree Avoided

1798 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 36 Scattered Small Tree Avoided

1799 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Avoided

1800 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 43 Scattered Large Tree Avoided

1801 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 42 Scattered Large Tree Avoided

1802 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 41 Scattered Large Tree Avoided

1803 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 35 Scattered Large Tree Avoided

1804 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 41 Scattered Large Tree Avoided

1805 Red Box Eucalyptus polyanthemos 74 Scattered Large Tree Avoided

1806 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 100 Scattered Large Tree Avoided

1807 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 41 Scattered Small Tree Avoided

1808 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 120 Scattered Large Tree Avoided

1809 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 45 Scattered Small Tree Avoided

1810 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 53 Scattered Small Tree Avoided

1811 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 53 Scattered Small Tree Avoided

1812 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 47 Scattered Small Tree Avoided

1813 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 84 Scattered Large Tree Avoided

1814 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 35 Scattered Small Tree Avoided

1815 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 38 Scattered Small Tree Avoided

1816 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 52 Scattered Small Tree Avoided

1817 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 42 Scattered Small Tree Avoided

1818 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 91 Scattered Large Tree Avoided

1819 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 45 Scattered Small Tree Avoided

1820 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Large Tree within a patch Avoided

1821 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 35 Scattered Small Tree Avoided

1822 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 50 Scattered Small Tree Avoided

1823 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 93 Scattered Large Tree Avoided

1824 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 46 Scattered Small Tree Avoided

1825 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 39 Scattered Small Tree Avoided

1826 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 38 Scattered Small Tree Avoided

1827 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 39 Scattered Small Tree Avoided

1828 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 57 Scattered Small Tree Avoided

1829 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 37 Scattered Small Tree Avoided

1830 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 34 Scattered Small Tree Avoided

1831 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 33 Scattered Small Tree Avoided

1832 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 96 Scattered Large Tree Avoided

1833 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 83 Scattered Large Tree Avoided

1834 Gippsland Red-gum Eucalyptus tereticornis subsp. mediana 111 Large Tree within a patch Avoided

1835 Yellow Box Eucalyptus melliodora 80 Large Tree within a patch Avoided

1836 Broad-leaf Peppermint Eucalyptus dives 87 Large Tree within a patch Avoided

1837 Red Box Eucalyptus polyanthemos 111 Large Tree within a patch Avoided
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1838 Red Box Eucalyptus polyanthemos 89 Large Tree within a patch Avoided

1840 Red Box Eucalyptus polyanthemos 115 Large Tree within a patch Avoided

1841 Red Stringybark Eucalyptus macrorhyncha 80 Large Tree within a patch Avoided

1842 Dead stag 108 Large Tree within a patch Avoided

1843 Red Stringybark Eucalyptus macrorhyncha 97 Large Tree within a patch Avoided

1844 Red Stringybark Eucalyptus macrorhyncha 71 Large Tree within a patch Avoided

1845 Dead stag 92 Large Tree within a patch Avoided

1846 Red Stringybark Eucalyptus macrorhyncha 75 Large Tree within a patch Avoided

1847 Red Stringybark Eucalyptus macrorhyncha 102 Large Tree within a patch Avoided

1848 Red Stringybark Eucalyptus macrorhyncha 79 Large Tree within a patch Avoided

1849 Red Stringybark Eucalyptus macrorhyncha 83 Large Tree within a patch Avoided

1850 Red Stringybark Eucalyptus macrorhyncha 105 Large Tree within a patch Avoided

1851 Eucalyptus sp. 141 Large Tree within a patch Direct impact

1852 Eucalyptus sp. 104 Large Tree within a patch Direct impact

1854 Eucalyptus sp. 91 Scattered Large Tree Direct impact

1855 Eucalyptus sp. 48 Scattered Small Tree Direct impact

1856 Eucalyptus sp. 70 Scattered Large Tree Avoided

1857 Eucalyptus sp. 69 Scattered Large Tree Avoided

1858 Eucalyptus sp. 80 Scattered Large Tree Avoided
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APPEN DIX 3 -FAU N A

Appe nd ix3.1– Fa una Re sults

Ta b le A3.1.Fauna recorded within the project area.

Com m onna m e Sc ie ntific na m e EPBC FFG1 Vic 2 Site 3 Sourc e 4

Birds

Australian Hobby Falco longipennis - - - SA Opp, DBS

Australian King-Parrot Alisterus scapularis - - - SA Opp, DBS

Australian Magpie Gymnorhina tibicen tyrannica - - -
SA, DF2, W1, DF1,
PW3, PW2, LF2, DF3,
PW1

Opp, DBS

Australian Owlet-nightjar Aegotheles cristatus - - - SA Opp, DBS, SP/CPB

Australian Raven Corvus coronoides - - - SA Opp, DBS

Australian Shelduck Tadorna tadornoides - - - LF2 DBS

Australian Wood Duck Chenonetta jubata - - - W1, DF2 DBS

Barn Owl Tyto alba delicatula - - - SA Opp, SP/CPB

Black Swan Cygnus atratus - - - SA Opp, DBS

Black-faced Cuckoo-shrike Coracina novaehollandiae melanops - - -
DF2, DF1, DF3, W1,
PW1

DBS

Boobook Owl Ninox boobook boobook - - - SA, DF1 Opp, SP/CPB

Brown Falcon Falco berigora - - - SA Opp, DBS

Brown Goshawk Accipiter fasciatus fasciatus - - - LF2 DBS

Brown Thornbill Acanthiza pusilla
- - -

SA, DF2, PW3, PW2,
DF1, PW1, LF2

Opp, DBS

Brown-headed Honeyeater Melithreptus brevirostris
- - -

SA, DF2, PW3, PW2,
DF1, PW1, LF2

Opp, DBS

Buff-rumped Thornbill Acanthiza reguloides
- - -

SA, DF2, PW3, PW2,
DF1, PW1, LF2

Opp, DBS

Chestnut Teal Anas castanea - - - SA Opp

Common Bronzewing Pigeon Phaps chalcoptera - - - SA Opp

Common Myna * Acridotheres tristis - - - SA, PW1 Opp, DBS

Common Starling * Sturnus vulgaris vulgaris - - - SA, DF2 Opp, DBS

Crescent Honeyeater Phylidonyris pyrrhoptera - - - SA Opp, DBS

Crested Pigeon Ocyphaps lophotes lophotes - - - SA Opp

Crimson Rosella Platycercus elegans - - -
DF1, PW1, DF3, DF2,
PW2

DBS

Dusky Moorhen Gallinula tenebrosa - - - SA, W1 Opp

Dusky Woodswallow Artamus cyanopterus cyanopterus - - - LF2 DBS

Eastern Rosella Platycercus eximius eximius - - -
SA, DF2, W1, PW3,
PW2, DF1, PW1, LF2

Opp, DBS

Eastern Spinebill
Acanthorhynchus tenuirostris
tenuirostris

- - - SA, DF2, DF3, LF2 Opp, DBS

Eastern Yellow Robin
Eopsaltria australis australis

- - - DF2, LF2, DF3 DBS
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Emu
Dromaius novaehollandiae
novaehollandiae

- - nt SA, PW2, LF2 Opp, DBS, RC

European Goldfinch * Carduelis carduelis - - - PW3, DF2 DBS

Fan-tailed Cuckoo
Cacomantis flabelliformis
flabelliformis

- - - PW2 DBS

Flame Robin Petroica phoenicea - - - SA, LF Opp, DBS

Galah Eolophus roseicapilla albiceps - - - SA, DF3, LF2 Opp, DBS

Golden Whistler Pachycephala pectoralis pectoralis - - - DF2, LF1 DBS

Grey Butcherbird Cracticus torquatus torquatus - - -
SA, DF1, DF2, W1,
PW3, LF2

Opp, DBS

Grey Currawong Strepera versicolor versicolor - - - LF1 DBS

Grey Fantail Rhipidura fuliginosa alisteri - - -
SA, DF2, DF1, PW3,
PW1, LF1, LF2, DF3

Opp, DBS

Grey-headed Flying-fox Pteropus poliocephalus Vu L vu PGW4 SP/CPB

Grey Shrike-thrush Colluricincla harmonica harmonica - - - DF2, LF1, DF1, PW3 DBS

Horsfield's Bronze-Cuckoo Chrysococcyx basalis - - - SA Opp, DBS

Jacky Winter Microeca fascinans fascinans - - - LF2, DF2 DBS

King Parrot Alisterus scapularis scapularis - - - DF2 DBS

Laughing Kookaburra Dacelo novaeguineae novaeguineae - - - SA, LF2, DF3, W1, DF1 Opp, DBS

Little Raven Corvus mellori - - - SA, DF2 Opp, DBS

Magpie-lark Grallina cyanoleuca cyanoleuca - - -
SA, W1, DF1, PW2,
PW1

Opp, DBS

Masked Lapwing Vanellus miles - - - SA Opp, DBS

Nankeen Kestral Falco cenchroides cenchroides - - - PW3, DF1 DBS

Noisy Miner Manorina melanocephala lepidota - - - W1, PW2, PW1 DBS

Pacific Black Duck Anas superciliosa - - - SA, W1 Opp, DBS

Pied Currawong Strepera graculina nebulosa - - -
SA, DF1, PW1, DF3,
LF2

Opp, DBS

Purple Swamphen Porphyrio porphyrio melanotus - - - SA Opp

Rainbow Lorikeet Trichoglossus haematodus - - - SA Opp, DBS

Red Wattlebird Anthochaera carunculata carunculata - - -
SA, DF1, DF3, PW1,
LF2, LF1, DF2

Opp, DBS

Red-browed Finch Neochmia temporalis temporalis - - - LF2, DF3, LF1 DBS

Richard’s Pipit Anthus novaeseelandiae - - - SA, PW3, DF3 Opp, DBS

Rufous Fantail Rhipidura rufifrons - - - SA, LF2 Opp, DBS

Rufous Whistler Pachycephala rufiventris rufiventris - - -
SA, DF2, LF1, LF2,
DF3, PW3, DF1, PW1

Opp, DBS

Sacred Kingfisher Todiramphus sanctus sanctus - - - SA, DF3, LF2 Opp, DBS

Silvereye Zosterops lateralis - - - DF2, DF3, LF1 DBS

Spotted Pardalote Pardalotus punctatus - - -
SA, DF1, PW1, LF2,
DF3, PW3, PW2

Opp, DBS

Straw-necked Ibis Threskiornis spinicollis - - - SA, DF3 Opp, DBS

Striated Pardalote Pardalotus striatus ornatus - - - SA, W1, PW2 Opp, DBS

Striated Thornbill Acanthiza lineata lineata - - -
SA, DF2, PW3, LF2,
DF3, DF1

Opp, DBS

Sulphur Crested Cockatoo Cacatua galerita galerita - - -
SA, W1, DF1, PW1,
LF2, DF3

Opp, DBS
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Superb Fairy-wren Malurus cyaneus leggei - - -
SA, DF2, W1, DF1,
PW3, PW1, LF2, DF3,
LF1

Opp, DBS

Tawny Frogmouth Podargus strigoides strigoides - - - PW1, DF2 SP/CPB

Tree Martin Petrochelidon nigricans neglecta - - - SA, W1 Opp, DBS

Wedge-tailed Eagle Aquila audax audax - - - LF1 DBS

Weebill Smicrornis brevirostris - - - SA, DF2 Opp, DBS

Welcome Swallow Hirundo neoxena neoxena - - - SA, W1, PW3 Opp, DBS

Whistling Kite Haliastur sphenurus - - - SA Opp, DBS

White-browed Scrubwren Sericornis frontalis - - -
DF2, PW1, DF3, PW3,
LF2

DBS

White-eared Honeyeater Lichenostomus leucotis - - -
SA, DF2, PW3, PW2,
DF1, PW1, LF2

Opp, DBS

White-faced Heron Egretta novaehollandiae - - - W1 DBS

White-naped Honeyeater Melithreptus lunatus - - -
SA, DF2, PW3, PW2,
DF1, PW1, LF2

Opp, DBS

White-throated Treecreeper Cormobates leucophaea - - - SA, DF2, LF2, DF3 Opp, DBS

White-winged Chough Corcorax melanorhamphos - - - LF1 DBS

Willie Wagtail Rhipidura leucophrys leucophrys - - -
SA, PW2, LF2, W1,
DF2

Opp, DBS

Yellow-faced Honeyeater Caligavis chrysops chrysops - - -
SA, LF2, DF3, DF1,
LF1, DF2, PW1

Opp, DBS

Yellow-rumped Thornbill Acanthiza chrysorrhoa leighi - - -
SA, PW3, PW1, LF2,
DF3, DF2

Opp, DBS

Yellow-tailed Black-Cockatoo Zanda funereus funereus - - - SA, DF1, LF1, PW1 Opp, DBS

Mammals

Black Rat * Rattus rattus - - - C23 RC

Chocolate Wattled Bat Chalinolobus morio - - -
LF1, LF2, DF1, DF2,
DF3, PW1, PW2, PW3

AN

Common Brush-tailed
Possum

Trichosurus vulpecula - - - C6, C15, C23, C25 RC

Common Wombat Vombatus ursinus - - -

SA, DF2, W1, DF1,
PW3, PW1, LF2, DF3,
C1-C15, C17-C20,
C22-C25

Opp, AS, SP/CPB,
RC

Eastern Falsistrellus Falsistrellus tasmaniensis - - -
LF1, LF2, DF2, DF3,
PW1

AN

Eastern Grey Kangaroo Macropus giganteus - - -

SA, W1, DF1, PW3,
PW1, PW2, LF1, LF2,
DF3, C4-C7, C11, C14,
C18, C19

AS, SP/CPB, RC

European Hare * Lepus europaeus - - -
SA, DF3, C09, C11,
C15, C20

Opp, SP/CPB, RC

European Rabbit * Oryctolagus cuniculus - - -
DF2, W1, DF1, PW3,
PW2, LF2, DF3, C07,
C11, C25

AS, SP/CPB, RC

Feral Cat * Felis catus - - - C06 RC

Gould's Wattled Bat Chalinolobus gouldi - - -
LF1, LF2, DF1, DF2,
DF3, PW1, PW2, PW3

AN
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Large Forest Bat Vespadelus darlingtoni - - -
LF1, LF2, DF1, DF2,
DF3, PW1, PW2

AN

Little Forest Bat Vespadelus vulturnus - - -
LF1, LF2, DF1, DF2,
DF3, PW1, PW2, PW3

AN

Platypus Ornithorhynchus anatinus - - - EL Mitchell River

Red Fox * Vulpes vulpes - - -
DF2, PW1, LF2, C04,
C08, C11, C13, C14,
C21

AS, RC

Ringtail Possum Pseudocheirus peregrinus - - - LF2, DF1, C22, C23 SP/CPB, RC

Sambar Deer* Cervus unicolor - - - SA, LF, PW SP, Opp

Short-billed Echidna Tachyglossus aculeatus - - -
SA, PW3, PW1, C02,
C11-C14, C18, C22,
C23

Opp, AS, RC

Southern Freetail bat Mormopterus planiceps - - -
LF1, LF2, DF1, DF3,
PW1, PW2, PW3

AN

Swamp Wallaby Wallabia bicolor - - -

SA, C01, C02, C04,
C09, C12, C13, C14,
C17, C18, C19, C22,
C23, C24, C25

Opp, SP/CPB, RC

White-striped Freetail Bat Tadarida australis - - -
LF1, LF2, DF1, DF2,
DF3, PW1, PW2, PW3

AN

Yellow-bellied Sheathtail Bat Saccolaimus flaviventis - L dd
LF2, DF1, DF2, DF3,
PW2

AN

Reptiles

Common Garden Skink Lampropholis guichenoti - - - LF2, DF3 AS

Delicate Skink Lampropholis delicata - - - LF1, LF2 AS

Eastern Blue-tongued Lizard Tiliqua scincoides scincoides - - - SA Opp

Eastern Long-necked Turtle Chelodina longicollis - - dd SA Opp

Red-bellied Black Snake Pseudechis porphyriacus - - - SA, DF2 AS, Opp

Skink sp. Lampropholis sp. - - - PW1, LF2 AS

Skink sp. Lerista sp. - - - DF1 AS

Weasel Skink Saproscincus mustelinus - - - DF2, LF2, DF3 AS

Frogs

Banjo Frog Limnodynastes dumerilii - - - PW2, A23, A24, A25 SP/CPB, FC

Common Froglet Crinia signifera - - -
SA, DF2, W1, DF1,
PW3, PW1, PW2, LF1,
DF3, A23, A24, A25

Opp, AS, SP/CPB,
FC

Haswell's Frog Paracrinia haswelli - - - LF1 SP/CPB

Peron's Tree Frog Litoria peronii - - -
LF1, PW2, W1, A23,
A24, A25

SP/CPB, FC

Southern Brown Tree Frog Litoria ewingii - - - LF1, W1, A23 SP/CPB, FC

Spotted Marsh Frog Limnodynastes tasmaniensis - - -
W1, PW3, PW2, A23,
A24, A25

AS, SP/CPB, FC

Striped Marsh Frog Limnodynastes peronii - - -
SA, W1, LF1, DF3,
A23, A24, A25

Opp, AS, SP/CPB,
FC

Whistling Tree Frog Litoria verreauxii - - -
LF1, PW2, W1, DF1,
A23, A24, A25

SP/CPB, FC

Fish

Australian Bass Macquaria novemaculeata - - - Mitchell River EL

Australian Grayling Prototroctes maraena Vu L vu Mitchell River EL
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Com m onna m e Sc ie ntific na m e EPBC FFG1 Vic 2 Site 3 Sourc e 4

Australian Smelt Retropinna semoni - - - Mitchell River EL

Common Galaxias Galaxias maculatus - - - Mitchell River EL

Long-finned Eel Anguilla reinhardtii - - - Mitchell River EL

Short-finned Eel Anguilla australis - - - Mitchell River EL, DN

Tupong Pseudaphritis urvillii - - - Mitchell River EL

Common Carp* Cyprinus carpio - - - Mitchell River EL, DN

Notes::

1) Listed (L) as Threatened under the FFG Act

2) Listed as Near Threatened (nt) or Data Deficient (dd) on the Victoria Advisory List (DSE 2013)

3) Primary survey sites based on Ecological Vegetation Communities and habitats, SA – Study area (opportunistic observations)

4) Opp - Opportunistic observation, SP/CPB - Spotlighting/ call playback, DBS - Diurnal bird survey, AS - Active searching, FC - Frog

Census, AN - Anabat survey, RC - Remote camera survey, EL – Electrofishing, DN – Dip Netting

* Introduced species
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Appe nd ix3.2– Sig nific a ntFa una Spe c ie s

Ta b le A3.2.Significant fauna species recorded or predicted to occur within the project locality (i.e. all land within 10 kilometres of the project area).

Com m onna m e Sc ie ntific na m e
La st

re c ord
(VBA)

Tota l#
re c ord s
(VBA)

EPBC1 FFG2 Vic 3 Like lyoc c urre nc e inproje c ta re a 4

N ATIO N ALSIGN IFICAN CE

Birds

Australasian
Bittern

Botaurus poiciloptilus 1995 6 EN L en

4 - Previously recorded (1995) with regional records concentrated around the Gippsland Lakes system.

This species favours wetlands with tall dense vegetation, where it forages in still and shallow water up
to 0.3 m deep. It is known to occur in permanent and seasonal freshwater habitats, particularly those
dominated by sedges, rushes and reeds growing over a muddy or peaty substrate (Marchant and
Higgins 1990).

Permanent water within the project area is limited to pooled areas within tributary streams and
scattered farm dams. These areas are considered to provide marginal potential habitat for
Australasian Bittern. The species is likely to be sedentary in permanent habitats. However, it may visit
waterbodies within the site opportunistically whilst en route to areas of higher quality habitat,
particularly during extensive flooding events.

Australian Painted
Snipe

Rostratula australis 1987 1 VU L cr

5 - Previously recorded (1987) within one kilometre of the project area, with only six other records of
the species within 95 kilometres of the project area (most of which are concentrated around the
Gippsland Lakes).

The species favours shallow terrestrial freshwater (occasionally brackish) wetlands, including
temporary and permanent lakes, swamps and claypans. It has also been recorded using inundated or
waterlogged grassland or saltmarsh, dams, rice crops, sewage farms and bore drains (Marchant and
Higgins, 1990).

Waterbodies within the project area provide marginal / sub-optimal habitat for Australian Painted
Snipe. The species is likely to be dispersive or migratory and may visit the project area on occasion
whilst en route to areas of high-quality habitat (i.e. Gippsland Lakes). The species is unlikely to make
significant use of waterbodies within the project area.

Superb Parrot Polytelis swainsonii 1993 1 VU L en

5 - Previously recorded (1993). In Victoria, the Superb Parrot is confined to the north of the State,
with records mainly around Barmah State Forest/State Park, with occasional records near
Strathmerton, in the Killawarra State Forest and near Mooroopna. The local record is likely to be
sourced from a captive bird or vagrant individual.
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Swift Parrot Lathamus discolor 1986 4 EN L en 3 - Refer to Section 5.2.3.1. Rare visitor

Regent Honeyeater Anthochaera phrygia 2001 5 CR L cr

5 - Previously recorded (2001) from Bairnsdale within two kilometres of the project area.

This species is highly nomadic and disperse and travel large distances between areas in north-eastern
Victoria (e.g. Chiltern-Mt Pilot National Park), Gippsland and East Gippsland (recent observations), and
therefore individuals may use habitat resources on very rare occasions (vagrant visitor).

Painted
Honeyeater #

Grantiella picta - - VU L vu 3 - Refer to Section 5.2.3.1. Vagrant visitor

Mammals

Spot-tailed Quoll
Dasyurus maculatus
maculatus

1978 7 EN L en

4 - Previously recorded (1978) within five kilometres of the project area, and most recently (2007)
within the 20 kilometres of the project area. Regional records are sourced from the vast tracts of
bushland located north and east of the project area (including Mitchell River National Park).

The species has a preference for mature wet forest habitat but has been recorded from a wide range
of habitats, including temperate and subtropical rainforests in mountain areas, wet sclerophyll forest,
lowland forests, open and closed Eucalypt woodlands, inland riparian and River Red Gum forests, dry
'rain shadow' woodland, sub-alpine woodlands and coastal heathlands (DoAWE 2020b). Occasional
sightings have also been made within areas of open country, grazing lands, rocky outcrops and other
treeless sites (DoAWE 2020b).

Woodland habitats within the project area provide potential habitat for this species, and the species
may temporarily occur the project area during dispersal. However, these areas are considered to be
of low quality in comparison to the vast areas of native bushland where all regional records of the
species have been sourced. The species was not recorded during the remote camera survey and is
considered unlikely to make significant use of potential habitat within the project area (i.e. the project
area is not likely to support a resident population of the species).

Southern Brown
Bandicoot

Isoodon obesulus
obesulus

2000 2 EN L nt

4 - A sub fossil of the species has been previously recorded (2000) within 3.5 kilometres of the project
area, at Iguana Creek Gorge (south of Mitchell River National Park). The next closest record (1997) is
sourced from the Gippsland Lakes Coastal Park area. Southern Brown Bandicoot was not recorded
during the remote camera surveys, nor during spotlighting. Whilst there is potential for this species
within the project area, the species is considered unlikely to persist within the project locality.
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Greater Glider Petauroides volans 2014 15 VU - vu

4 - Previously recorded within 200 metres (1998) of the project area, with regional records
concentrated in tracts of bushland located north of the project area. Based on previous records, the
areas immediately north of the project area are at the southern limit of the regional distribution range
for the species.

The species is typically found in highest abundance in taller, montane, moist eucalypt forests with
relatively old trees and abundant hollows. It is known to favour forests with a diversity of eucalypt
species, due to seasonal variation in its preferred tree species. The species has a low dispersal ability
and is likely to be sensitive to fragmentation and bushfires. Modelling suggests that they require
native forest patches of at least 160 kilometres2 to maintain viable populations (DoEE 2016).

Potential habitats within the project area are of low quality in comparison to areas where the species
have been historically recorded. Given the fragmented nature of these habitats and recent fire events,
it is considered unlikely that the species inhabits or makes significant use of the project area. No
individuals were detected during spotlight surveys.

Long-nosed
Potoroo

Potorous tridactylus
tridactylus

2000 1 VU L nt

4 - A sub fossil of the species has been previously recorded (2000) within 3.5 kilometres of the project
area, at Iguana Creek Gorge (south of Mitchell River National Park). The next closest record (2000) is
sourced from the Gippsland Lakes area, approximately 45 kilometres from the project area.

Long-nosed Potoroo was not recorded during the remote camera survey. Whilst there is potential
habitat for this species within the project area, the species is considered unlikely to persist within the
project locality.

Brush-tailed Rock-
wallaby #

Petrogale penicillata - - VU L cr

5 - Previously recorded (1985) within 50 kilometres of the project area.

There are currently five populations of Brush-tailed Rock-wallaby in Victoria. Within the Gippsland
region, the species is confined to sites within the Snowy River National Park, approximately 120
kilometres from the project area.

Grey-headed
Flying-fox

Pteropus
poliocephalus

2012 6 VU L vu
1 - Recorded during the current field surveys. This species is expected to fly over or temporarily reside
within the project area to forage (refer to Section 5.2.3.1).
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Broad-toothed Rat
Mastacomys fuscus
mordicus

2000 1 VU L en

5 - A sub fossil of the species has been previously recorded (2000) within 3.5 km of the project area,
at Iguana Creek Gorge (south of Mitchell River National Park). The next closest record (2003) is
sourced from the Alpine National Park, approximately 65 kilometres from the project area.

The species occupies a range of habitats across its range, but typically prefers alpine and subalpine
heathlands, grassland adjacent to boulder outcrops, swamps, sedgelands, coastal grassy or shrubby
dunes, and sometimes forests with grassy understories (DoAWE 2020b).

Broad-toothed Rat was not recorded during the remote camera survey. Whilst there is potential
habitat for this species within the project area, the species is considered unlikely to persist within the
project locality.

Smoky Mouse # Pseudomys fumeus - - EN L en

5 - Previously recorded (1978) within 65 km of the project area, within the Alpine National Park.

This species occurs in a wide variety of habitats, from heath to dry sclerophyll forest, especially along
ridgetops with a heath understorey, and occasionally adjacent wetter habitats such as fern gullies
(DoAWE 2020b).

Whilst there is potential habitat for this species within the project area, the species is considered
unlikely to occur within the project locality, with known populations in the Gippsland regional
restricted to the coastal reserve system (Cape Conran Coastal Park and Croajingolong National Park)
east of Orbost.

New Holland
Mouse

Pseudomys
novaehollandiae

2017 19 VU L vu

5 - New Holland Mouse has been recorded extensively (in 2017) throughout the Providence Ponds
Flora and Fauna Reserve, located approximately eight kilometres from the project area (DELWP
2018b). The species is considered extant in only two other locations in Victoria, namely Loch Sport
and Wilsons Promontory (Wilson and Laidlaw 2003). Historically, the species has been recorded from
a total of 10 sites within the State, with supporting habitat including open forest, woodland,
heathland, shrubland and grassland. Open forest and woodland are the most represented habitat
types in areas where this species have been previously recorded (Wilson and Laidlaw 2003).

Whilst New Holland Mouse is not restricted to floristically rich and diverse heathlands, the three
locations in Victoria where this species is known to persist are all associated with very large remnants,
within or immediately adjacent to managed conservation reserves. Factors likely to have contributed
to the decline/ extinction of the species from previously inhabited sites include habitat loss and
fragmentation, altered fire regimes and changes to the productivity of vegetation.

Woodland habitats within the project area provide marginal habitat for this species. However, they
are modified and not considered representative of sites where this species is known to persist in
Victoria. Given the rarity of New Holland Mouse and disturbed nature of the project area, the species
is considered to have a low likelihood of occurrence.
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Frogs

Giant Burrowing
Frog

Heleioporus
australiacus

2016 10 VU L cr 3/4 - Refer to Section 5.2.3.1.

Green and Golden
Bell Frog

Litoria aurea 2015 6 VU X vu

4 - Previously recorded (2015) within five kilometres of the project area, within the Macleod Morass
Wildlife Reserve (south of Bairnsdale).

In Victoria, the Green and Golden Bell Frog has been recorded in a range of lentic (still water) and
terrestrial habitats in the coastal plains and low foothills of the hinterland including lowland forest,
Banksia woodland, Wet Heathland, Riparian Scrub Complex, Riparian Forest, Damp Forest, Shrubby
Dry Forest, Limestone Box Woodland and cleared pastoral areas (DoAWE 2020b).

The project area provides potential habitat for the species; however, it was not recorded during
targeted surveys of three sites (Sites 23, 24 and 25 in Aquatica Environmental 2016) representing the
highest quality habitat within the project area. The species has a low potential to occur within the
project area.

Growling Grass
Frog

Litoria raniformis 1977 16 VU L en

4 - Previously recorded (1788) within 800 metres of the project area on land now adjacent to the
Limpyers Road reserve and State Forest. Other local records occur within 5.5 kilometres (1977) 6.6
kilometres (1788) of the project area. According to the VBA, there are no recent records (>1980) of
the species within 35 kilometres of the site.

Ephemeral and permanent waterbodies (tributary streams and dams) within the project area provide
potential habitat for this species (albeit low likelihood), particularly those supporting submerged,
emergent, floating and fringing vegetation.

The species was not recorded during targeted surveys of three sites (Sites 23, 24 and 25 in Aquatica
Environmental 2016) representing the highest quality habitat within the project area. Based on the
survey results, the lack of potential habitat and paucity of recent records in the region, the species is
considered to have a low likelihood of occurring within the project area.

Fish

Dwarf Galaxias Galaxiella pusilla 1977 2 VU L en

4 - Previously recorded (2012) within 20 kilometres of the project area, in Cobblers Creek (south-west
of Bairnsdale).

The Aquatic Ecology Assessment (Aquatica Environmental 2016) determined that the project area
supports potential habitat for Dwarf Galaxias; however, the species is considered to have a low
likelihood of occurring on site due to the lack of local records (noting a paucity of targeted survey
effort).
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Australian Grayling Prototroctes maraena 1988 6 VU L vu
1 - Refer to Section 5.2.3.1. Australian Grayling was recorded during the targeted aquatic survey
results along the Mitchell River (outside of the project footprint).

Invertebrates

Golden Sun Moth # Synemon plana - - CR L cr
5 - Previously recorded (1905) within 140 kilometres of the project area, in the Mansfield locality. This
species is considered unlikely to occur within the project locality.

STATESIGN IFICAN CE

Birds

Grey Goshawk
Accipiter
novaehollandiae
novaehollandiae

2004 5 - L vu 3 - Previously recorded (2004) within five kilometres of the project area

Australasian
Shoveler

Anas rhynchotis 2005 14 - - vu 4 - Previously recorded (2005) within five kilometres of the project area

Magpie Goose
Anseranas
semipalmata

1991 1 - L nt 5 - Previously recorded (1991) within six kilometres of the project area

Intermediate Egret Ardea intermedia 2000 1 - L en 4 - Previously recorded (2000) within three kilometres of the project area

Eastern Great Egret Ardea modesta 2005 20 - L vu 2 - Previously recorded (2005) within 500 metres of the project area

Hardhead Aythya australis 2005 34 - - vu 2 - Previously recorded (2005) within 200 metres of the project area

Musk Duck Biziura lobata 1995 23 - - vu 4 - Previously recorded (1995) within 500 metres of the project area

Chestnut-rumped
Heathwren

Calamanthus
pyrrhopygius

1977 2 - L vu 3 - Previously recorded (1977) within five kilometres of the project area

Speckled Warbler Chthonicola sagittatus 1977 2 - L vu 3 - Previously recorded (1977) within five kilometres of the project area

Brown Treecreeper
(south-eastern
ssp.)

Climacteris picumnus
victoriae

1978 9 - - nt 3 - Previously recorded (1978) within five kilometres of the project area

Little Egret
Egretta garzetta
nigripes

1979 2 - L en 4 - Previously recorded (1979) within one kilometre of the project area

Black Falcon Falco subniger 2007 4 - - vu 3 - Previously recorded (2007) within two kilometres of the project area
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White-bellied Sea-
eagle

Haliaeetus leucogaster 2007 20 - L vu 3 - Previously recorded (2007) within 500 metres of the project area

White-throated
Needletail

Hirundapus
caudacutus

2012 19 - - vu 3 - Previously recorded (2012) within one kilometre of the project area

Caspian Tern Hydroprogne caspia 1999 1 - L nt 5 - Previously recorded (1999) within two kilometres of the project area

Hooded Robin
Melanodryas cucullata
cucullata

1988 11 - L nt 3 - Previously recorded (1988) within four kilometres of the project area

Barking Owl
Ninox connivens
connivens

2005 3 - L en
4 – Previously recorded within two kilometres west (1980) and three kilometres south (2005) of the
project area

Powerful Owl Ninox strenua 2007 7 - L vu
3 - Previously recorded (2007) within one kilometre of the project area. The project area is likely to
form part of the foraging range of this species and provides potential habitat (i.e. roosting habitat) in
the form of patches of native vegetation.

Blue-billed Duck Oxyura australis 2016 23 - L en 4 - Previously recorded (2016) within one kilometre of the project area

Baillon's Crake
Porzana pusilla
palustris

1993 4 - L vu 3 - Previously recorded (1993) within one kilometre of the project area

Diamond Firetail Stagonopleura guttata 2005 11 - L nt 3 - Previously recorded (2005) within two kilometres of the project area

Little Tern
Sternula albifrons
sinensis

1999 1 - L vu 5 - Previously recorded (1999) within one kilometre of the project area

Freckled Duck Stictonetta naevosa 2008 4 - - en 5 - Previously recorded (2008) within two kilometres of the project area

Common
Greenshank

Tringa nebularia 1999 24 - - vu 5 - Previously recorded (1999) within two kilometres of the project area

Marsh Sandpiper Tringa stagnatilis 2000 1 - - vu 5 - Previously recorded (2000) within one kilometre of the project area

Masked Owl
Tyto novaehollandiae
novaehollandiae

1977 2 - L en

3 - Previously recorded within close proximity to the project area (five kilometres). The project area
is likely to form part of the foraging range of this species and provides suitable nesting and roosting
habitat in the form of hollow-bearing trees. This species was not detected within the survey area
despite several nights of targeted surveys undertaken over different seasons.
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Sooty Owl Tyto tenebricosa 2008 3 - L vu
4 - Previously recorded (2008) within six kilometres of the project area. This species was not detected
within the survey area despite several nights of targeted surveys being undertaken over different
seasons.

Mammals

Eastern Bent-wing
Bat

Miniopterus
schreibersii oceanensis

1961 1 - L - 1 – Potentially recorded during anabat surveys during the current surveys.

Brush-tailed
Phascogale

Phascogale tapoatafa 1957 1 - L vu 5 - Previously recorded (1957) within one kilometre of the project area.

Yellow-bellied
Sheathtail Bat

Saccolaimus flaviventis - - - L dd 1 – Several individuals were recorded as part of anabat surveys.

Frogs

Southern Toadlet
Pseudophryne
semimarmorata

2010 57 - - vu
3 - Previously recorded (2010) within 100 metres of the project area. This species has been recorded
extensively throughout the project locality. Lowland Forest and ephemeral drainage lines provide
potential habitat for this species.

Reptiles

Glossy Grass Skink
Pseudemonia
rawlinsoni

1994 4 - - Vu
4 – Previously recorded (1994) from south of Bairnsdale. There is a low potential for this species of
occur within the project area, given the lack of suitable habitat.

Lace Goanna Varanus varius 2017 22 - - en

3 - Previously recorded (2017) within five kilometres in the Mitchell River National Park. There is a
moderate to high potential that this species would occupy habitats within with the study area on
occasions. The species would be primarily be confined to larger higher quality forest habitat north,
north east and west of the study area.

Fish

Australian Bass
Macquaria
novemaculeata

1995 4 - - en 5 – Recorded along the Mitchell River.

REGIO N ALSIGN IFICAN CE

Birds

Pied Cormorant Phalacrocorax varius 2002 9 - - nt 4 - Previously recorded (2002) within one kilometres of the project area
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Nankeen Night
Heron

Nycticorax caledonicus
hillii

2004 7 - - nt 2 - Previously recorded (2004) within one kilometre of the project area

Royal Spoonbill Platalea regia 2000 18 - - nt 3 - Previously recorded (2000) within one kilometres of the project area

Latham's Snipe Gallinago hardwickii 2004 11 - - nt
4 - Previously recorded (2004) within one kilometre of the project area. Occasional visitor in low-lying
areas and wetlands.

Whiskered Tern
Chlidonias hybridus
javanicus

1998 7 - - nt 4 - Previously recorded (1998) within one kilometre of the project area

Pacific Gull
Larus pacificus
pacificus

2000 6 - - nt 4 - Previously recorded (2000) within one kilometre of the project area

Azure Kingfisher Alcedo azurea 1981 7 - - nt
3 - Previously recorded (1981) within two kilometres of the project area. This species is likely to occur
along Mitchell River

Spotted Quail-
thrush

Cinclosoma punctatum 2014 26 - - nt 3 - Previously recorded (2014) within 750 metres of the project area

Emu
Dromaius
novaehollandiae 2005 30 - - nt

1 - Recorded during the current field surveys

Mammals

Eastern Pygmy-
possum

Cercartetus nanus 2016 2 - - nt
3 - Previously recorded (2016) within 9.9 kilometres of the project area. Hollow-bearing trees within
the project area provide potential habitat for this species.

Reptiles

Eastern Long-
necked Turtle

Chelodina longicollis 2002 23 - - dd 1 - Recorded during the current field surveys

Frogs

Dendy's Toadlet Pseudophryne dendyi 1973 3 - - dd
3 - Previously recorded (1973) within 2.5 kilometres of the project area along the Gippsland Railway
reserve. Lowland Forest provides potential habitat for this species.

Notes:

1) Listed as Critically Endangered (CR), Endangered (E) or Vulnerable (V) under the EPBC Act

2) Listed (L) under the FFG Act

3) Listed as Critically Endangered (cr), Endangered (e), Vulnerable (v), Near Threatened (nt) or Data Deficient (dd) on the Victoria Advisory List (DSE 2009, 2013)

4) Likelihood of occurrence:
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1
Known
occurrence

Recorded within the project area recently (i.e. within 10 years) 4
Low
Likelihood

The species may visit the project area occasionally or opportunistically whilst en route to
more suitable sites; and/or, there are only limited or historical records of the species in the
local area (i.e. more than 20 years old); and/or, the project area contains few or no
characteristics of the species’ preferred habitat.

2
High
Likelihood

Likely resident in the project area based on database records, or expert advice; and/or, recent
records (i.e. within 10 years) of the species in the local area; and/or, the project area contains the
species’ preferred habitat.

5 Unlikely

No previous records of the species in the local area; and/or,
The species may fly over the Project area when moving between areas of more suitable
habitat; and/or,
Out of the species’ range; and/or,
No suitable habitat present.

3
Moderate
Likelihood

The species is likely to visit the project area regularly (i.e. at least seasonally); and/or, previous
records of the species in the local area; and/or, the project area contains some characteristics of
the species’ preferred habitat.

# - Species only nominated by the EPBC Act PMST (i.e. not previously recorded within the project locality)
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Appe nd ix3.3 – Mig ra torya nd Ma rine Spe c ie s

Ta b le A3.3.Migratory and marine species recorded or predicted to occur within the project locality (i.e. all land within 10 kilometres of the project area).

Com m onna m e Sc ie ntific na m e La stre c ord Tota l# re c ord s Tre a ty1 EPBC Ac tSta tus

Australian Painted Snipe Rostratula australis 1987 1 CAMBA Marine

Black-faced Monarch Monarcha melanopsis 2008 9 Bonn (A2H) Migratory/ Marine

Black-tailed Godwit Limosa limosa 1977 1 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Caspian Tern Hydroprogne caspia 1999 1 CAMBA, JAMBA Migratory/ Marine

Cattle Egret Ardea ibis 1998 6 CAMBA, JAMBA Marine

Clamorous Reed Warbler Acrocephalus stentoreus 1993 4 Bonn (A2H) Marine

Common Sandpiper Actitis hypoleucos 1987 1 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Common Tern Sterna hirundo 2005 29 CAMBA, JAMBA, ROKAMBA Marine

Curlew Sandpiper Calidris ferruginea 1977 1 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Double-banded Plover Charadrius bicinctus 1988 1 Bonn (A2H) Migratory

Eastern Curlew Numenius madagascariensis 1977 2 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Eastern Great Egret Ardea modesta 2005 20 CAMBA, JAMBA Marine

Fork-tailed Swift Apus pacificus 1977 2 CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Glossy Ibis Plegadis falcinellus 2004 8 Bonn (A2H), CAMBA Marine

Great Knot Calidris tenuirostris 1988 2 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Latham's Snipe Gallinago hardwickii 2004 11 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Little Tern Sternula albifrons sinensis 1999 1 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Marsh Sandpiper Tringa stagnatilis 2000 1 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Osprey # Pandion haliaetus - - BONN (A2H) Migratory/ Marine

Pacific Golden Plover Pluvialis fulva 2000 1 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Rainbow Bee-eater Merops ornatus 2006 2 JAMBA Marine
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Com m onna m e Sc ie ntific na m e La stre c ord Tota l# re c ord s Tre a ty1 EPBC Ac tSta tus

Red-necked Stint Calidris ruficollis 2003 7 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Rufous Fantail Rhipidura rufifrons 2002 8 Bonn (A2H) Migratory/ Marine

Satin Flycatcher Myiagra cyanoleuca 2004 5 Bonn (A2H) Migratory/ Marine

Sharp-tailed Sandpiper Calidris acuminata 1999 1 BONN (A2H), CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Swift Parrot Lathamus discolor 1987 4 - Marine

White-bellied Sea-eagle Haliaeetus leucogaster 2007 20 CAMBA Marine

White-throated Needletail Hirundapus caudacutus 1993 8 CAMBA, JAMBA, ROKAMBA Migratory/ Marine

Yellow Wagtail # Motacilla flava - - CAMBA, JAMBA, ROKAMBA Migratory/ Marine

White-winged Black Tern Chlidonias leucopterus 1999 2 CAMBA, JAMBA, ROKAMBA Marine

Notes:

1) Bonn: Convention on the Conservation of Migratory Species of Wild Animals, CAMBA: China-Australia Migratory Bird Agreement, JAMBA: Japan-Australia Migratory Bird Agreement, ROKAMBA:

Republic of Korea-Australia Migratory Bird Agreement. # - Species only nominated by the EPBC Act PMST.
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APPEN DIX 4 -SU RVEY RESU LTS

Appe nd ix4.1– W e a the rCond itions

Ta b le A4.1Weather conditions during the field surveys.

Da te Surve yEve nt

Te m pe ra ture 9:00 AM 3:00 PM

Min
(°C)

Ma x
(°C)

Ra in
(m m )

Te m p.
(°C)

Re la tive
hum id ity

(% )

W ind
spe e d
(km /h)

Te m p.
(°C)

Re la tive
hum id ity

(% )

W ind
spe e d

06/06/16

Vegetation surveys and

Aquatic Ecology

Assessment

10.4 12.9 31.4 10.6 92 11 12.3 86 7

07/06/16 5.7 17.4 0 9 88 13 16.1 53 19

08/06/16 7.8 16.3 0 12 80 9 15.4 52 20

09/06/16 6.5 17.8 0.4 10.8 89 7 16.2 57 17

10/06/16 8.7 17.3 0.4 10.8 74 11 17.2 43 9

24/10/16

Terrestrial fauna surveys

and targeted flora survey -

event 1

4.3 17.3 3.2 11.1 72 22 16.9 54 13

25/10/16 5.7 24.7 0 13.7 78 7 23.3 35 11

26/10/16 13.3 25.7 0 17.1 69 17 18.1 63 24

27/10/16 7.9 16.8 0 12.5 70 19 15.4 53 26

28/10/16 2.6 18.6 0 10.9 75 9 17.9 55 15

29/10/16

Remote camera survey

(24/10 - 11/11)

Targeted flora survey -

event 2 (07/11 - 11/11)

7.7 21.9 0 13 85 7 18.8 65 20

30/10/16 10.3 28.3 0 21.7 76 9 27.2 38 39

31/10/16 6.8 17.8 4.2 11.8 43 31 16.6 32 33

01/11/16 5.2 20.8 0 13.1 65 2 19.4 35 22

02/11/16 8.5 18.9 0.6 13.7 52 24 18 50 35

03/11/16 9.2 20.6 0 14.7 59 20 19.4 55 17

04/11/16 5.8 28 0 15.9 75 7 27.1 29 24

05/11/16 10.4 16.9 0 13.3 49 43 16.6 49 37

06/11/16 8.9 22.1 0 14.6 56 39 19.6 38 31

07/11/16 11.5 29 0 22.1 49 20 27.6 27 33

08/11/16 11.6 17 0 12.2 82 7 16.8 57 19

09/11/16 11.4 17.9 0 15.1 61 15 16.3 65 26

10/11/16 11.8 15.5 0 12.2 95 13 14.7 72 13

11/11/16 11.7 18.4 0.8 14.6 70 11 17.5 60 20

19/03/18

Additional flora and fauna

assessments (e.g.

borefield area)

5 27.5 1.0 16.4 44 Calm 25.6 29 22

20/03/18 13.9 17.2 .2 14.8 85 13 16.2 59 17

21/03/18 12.6 20.4 1.0 14.6 74 15 19.3 53 35

10/10/18 10.1 14.6 23.6 11.8 59 24 13.3 58 28

11/10/18 6.7 17 .4 10.6 75 13 15.5 59 33

12/10/18 8.3 18.4 0 12.9 68 17 17.2 55 35

13/10/18 4.3 22.3 0 12.8 67 9 20.1 57 30

14/10/18 6.6 26 0 15.6 68 7 25.2 36 28

27/11/18 *Targeted Giant

Burrowing Frog,

additional nocturnal

12.2 20.8 0 17.3 79 9 20.2 60 24

28/11/18 15.5 20.6 0 18.5 66 26 18.4 67 30

29/11/18 9.9 21 0 15.4 86 9 19.6 53 22
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Da te Surve yEve nt

Te m pe ra ture 9:00 AM 3:00 PM

Min
(°C)

Ma x
(°C)

Ra in
(m m )

Te m p.
(°C)

Re la tive
hum id ity

(% )

W ind
spe e d
(km /h)

Te m p.
(°C)

Re la tive
hum id ity

(% )

W ind
spe e d

30/11/19

surveys (e.g. for owls) and

aquatic fauna surveys (27-

29 November 2018)

7.7 21.7 0 16.2 72 9 20.3 58 20

11/01/19

Flora and fauna

assessments at Bairnsdale

rail siding and the road

upgrade at Racecourse

Road roundabout

12.5 29 0 18.5 62 157 27.5 47 24

26/08/19

Targeted Masked Owl

surveys (spotlighting and

call playback)

2.2 15.4 0 9.1 70 9 13.2 50 15

27/08/19

Targeted Masked Owl

surveys (spotlighting and

call playback)

0.6 16.1 0 8.6 75 13 15.5 52 11

28/08/19

Targeted Masked Owl

surveys (spotlighting and

call playback)

0.9 17.2 0 11.0 61 11 15.1 38 30

29/08/19

Targeted Masked Owl

surveys (spotlighting and

call playback)

2.2 12.5 0.6 7.6 79 6 11.5 63 13

05/09/19

Vegetation assessments

and assessment of

potential offset sites

7.2 16.8 0 13.5 73 7 14.2 70 26

06/09/19

Vegetation assessment

and the assessment of

potential offsets sites

8.6 14.7 3.4 11.9 89 7 14.0 58 24

Source: Australian Bureau of Meteorology - Temperature, humidity, wind, and rainfall obs13.4ervations from Bairnsdale Airport

(Station 085279). * = a total of 52.8 millimetres of rain at the study area during the preceding week (i.e. between 19-25 November

2018).
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Appe nd ix4.2– Te rre stria lH a b ita tAsse ssm e nts(Prim a rySurve ya nd Frog Ce nsusSite s)

Ta b le A4.2.Habitat Assessments.

Site ID Ea sting 1 N orthing Cond itionRa nking EVC H a b ita t

LF1 526133 5816028 Moderate Lowland Herb-rich Forest Lowland Forest

De sc ription Tributary stream dissecting a softwood plantation

% Ground
Cove r

Bare Soil 0

Litter 10

Perennial Cover 90

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Loam

Colour Dark brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✖ - Not evident

Woody Debris ✔

Grazing ✖ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Moderate Upper Trees 8 Grey-gum , White Stringybark

Large trees present ✖ Middle Tall shrubs 3 Burgan , Black Wattle , Prickly Tea-tree

Hollows present ✖ Ground
Emergent
sedges and
reeds

1
Spiny-headed Mat-rush , Weeping Grass , Thatch Saw-sedge ,
Kidney Weed , Common Raspwort , Variable Stinkweed,
Greenhoods, Mosquito Orchids
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

LF2 533456 5815426 Good Lowland Forest Lowland Forest

De sc ription Eucalypt forest - Stringybark over Acacias and introduced species

% Ground
Cove r

Bare Soil 0

Litter 10

Perennial Cover 90

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Sand

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✖ - Not evident

Woody Debris ✔

Grazing ✖ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability High Upper Trees 20 White Stringybark

Large trees present ✔ Middle Tall shrubs 4 Black Wattle

Hollows present ✔ Ground
Scattered
low shrubs
and grasses

1 Prickly Tea-tree, various introduced weeds
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

DF1 531677 5817155 Poor Valley Grassy Forest Dry Forest

De sc ription Eucalypt forest - Stringybark over Acacias and introduced species

% Ground
Cove r

Bare Soil 20

Litter 20

Perennial Cover 60

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Clay/ loam

Colour Dark brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✔ (<5 years)

Woody Debris ✔

Grazing ✔ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Medium Upper Trees 20 Yellow Box, Red Box, White Stringybark, Manna-gum

Large trees present ✔ Middle - - -

Hollows present ✖ Ground
Shrubs and
ferns

0.25 Austral Bracken
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

DF2 530138 5817459 Moderate Valley Grassy Forest Dry Forest

De sc ription Acacia thicket on steep slope

% Ground
Cove r

Bare Soil 10

Litter 10

Perennial Cover 70

Annual Cover 10

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Clay/ loam

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✖- - Not evident

Woody Debris ✔

Grazing ✖ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Low Upper Trees 8 Black Wattle, Lightwood

Large trees present ✖ Middle Shrubs 2 Prickly Tea-tree, Heath Tea-tree

Hollows present ✖ Ground Grasses 0.25 Introduced grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

DF3 532472 5815905 Moderate Valley Grassy Forest Dry Forest

De sc ription Plains forest

% Ground
Cove r

Bare Soil 10

Litter 10

Perennial Cover 80

Annual Cover 0

Roc ks

No exposed rock ✖

<20% exposed rock ✔

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Clay/ loam

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✔ (<5 years)

Woody Debris ✔

Grazing ✔ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Moderate Upper Trees 20
Narrow-leaf Peppermint, Yellow Box, Red Box, White
Stringybark, Manna-gum

Large trees present ✔ Middle Tall shrubs 2.5
Sweet Bursaria, Prickly Currant-bush, Golden Wattle, Black
Wattle

Hollows present ✔ Ground
Grasses
and ferns

0.75
Nodding Blue-lily, Veined Spear-grass, Kangaroo Grass, Wattle
Mat-rush, Common Raspwort, Small Poranthera, introduced
grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

PW1 529016 5817928 Poor Plains Grassy Forest Plains Woodland

De sc ription Plains forest - recently burnt

% Ground
Cove r

Bare Soil 10

Litter 20

Perennial Cover 70

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Clay/ loam

Colour Medium brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✔ (<5 years)

Woody Debris ✔

Grazing ✔ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Moderate Upper Trees 20 Red Box, Messmate, Red Stringybark

Large trees present ✔ Middle - - -

Hollows present ✖ Ground
Low shrubs
and grasses

0.5 Prickly Tea-tree, introduced grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

PW2 527666 5816547 Poor Plains Grassy Woodland Plains Woodland

De sc ription Scattered Eucalypts surrounding by a softwood plantation

% Ground
Cove r

Bare Soil 0

Litter 10

Perennial Cover 90

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Loam

Colour Dark brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✔ (<5 years)

Woody Debris ✔ (minor)

Grazing ✖ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Moderate Upper Trees 15 Gippsland Red-Gum, Red Box

Large trees present ✔ Middle - - -

Hollows present ✔ Ground
Introduced
grasses

0.25 Introduced grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

PW3 530807 5817938 Moderate Plains Grassy Forest Plains Woodland

De sc ription Acacia and Tea-tree thicket on slope

% Ground
Cove r

Bare Soil 10

Litter 20

Perennial Cover 70

Annual Cover 0

Roc ks

No exposed rock ✖

<20% exposed rock ✖

20-50% exposed rock ✔

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Clay/ loam

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✔ (<5 years)

Woody Debris ✔ (minor)

Grazing ✔ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Low Upper - - -

Large trees present ✖ Middle Tall shrubs 2 Prickly Tea-tree

Hollows present ✖ Ground Grasses 0.25 Introduced grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

W1 529824 5816559 Poor Aquatic Herbland Wetland

De sc ription Farm dams In cleared gully

% Ground
Cove r

Bare Soil 0

Litter 0

Perennial Cover 100

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Clay/ loam

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts Dam

Fire History ✖ - Not evident

Woody Debris ✖

Grazing ✔ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Low Upper - - -

Large trees present ✖ Middle - - -

Hollows present ✖ Ground
Emergent
sedges and
reeds

1 Tall Spike-sedge, Common Reed
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

A1 533071 5815525 Poor - Disturbed pasture

De sc ription Cleared pasture with scattered trees

% Ground
Cove r

Bare Soil 10

Litter 0

Perennial Cover 30

Annual Cover 60

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Clay/ loam

Colour Dark brown

H a b ita t
Fe a ture s

Water Impacts Minor erosion

Fire History ✖ - Not evident

Woody Debris ✖

Grazing ✔ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Moderate Upper Trees - White Stringybark

Large trees present ✖ Middle - - -

Hollows present ✖ Ground Grasses 0.25 Introduced grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

A2 528370 5816789 Poor - Cleared Eucalypt plantation

De sc ription Eucalypt plantation - cleared and wind-rowed

% Ground
Cove r

Bare Soil 0

Litter 10

Perennial Cover 30

Annual Cover 60

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Loamy sand

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✖ - Not evident

Woody Debris
✔ (extensive
windrows)

Grazing ✖ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability Good Upper - - -

Large trees present ✖ Middle
Juvenile
Eucalypts

3 Gippsland Red-Gum, Red Box

Hollows present ✖ Ground Grasses 0.25 Introduced grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

A3 527378 5816966 Poor - Eucalypt plantation

De sc ription Sapling Eucalypt plantation

% Ground
Cove r

Bare Soil 15

Litter 65

Perennial Cover 20

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Sandy loam

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✖ - Not evident

Woody Debris ✔ (minor)

Grazing ✖ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability High Upper Trees 10 Eucalypt monoculture (Blue Gums)

Large trees present ✖ Middle - - -

Hollows present ✖ Ground Grasses 0.4 Native grasses
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Site ID Ea sting N orthing Cond itionRa nking EVC H a b ita t

A4 526577 5815974 Poor - Pine plantation

De sc ription Pine Plantation

% Ground
Cove r

Bare Soil 0

Litter 20

Perennial Cover 80

Annual Cover 0

Roc ks

No exposed rock ✔

<20% exposed rock ✖

20-50% exposed rock ✖

>50% exposed rock ✖

Boulders / Rocks % ✖

Soil
Type Sandy loam

Colour Pale brown

H a b ita t
Fe a ture s

Water Impacts ✖

Fire History ✖ - Not evident

Woody Debris ✔

Grazing ✖ Ve g e ta tionStruc ture

Rock Crevices ✖ Stra tum Form H e ig ht(m ) Spe c ie s

Burrowing Suitability High Upper Trees 15 Pinus sp.

Large trees present ✔ Middle - - -

Hollows present ✖ Ground - - -
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Site ID (Frog Ce nsus) Ea sting 1 N orthing
Cond ition
Ra nking

N ote s Photos

23 526855 5815884 Good

 Dams (Sites 23 and 25) and tributary (Site
24) associated with Honeysuckle Creek.

 Waterbodies provide Good aquatic
habitat and are likely to retain water
through drier periods.

 Waterbodies support aquatic fauna
including frogs and possibly fish.

 The connectivity to downstream water
bodies is not clearly delineated and was
not obvious at Sites 28-30 during the
Aquatic Ecology Assessment survey.

24 527129 5815989 Good

25 527511 5816013 Good

Notes: 1) GDA94 , MGA 55
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Appe nd ix4.3 – Aqua tic H a b ita tAsse ssm e nts

Ta b le A4.3.Habitat attributes of aquatic survey sites.

Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

1 -37.789903 147.342255 83.2

Perry Gully
Located in a moderately steep vegetated valley.
Minor fresh flow with high turbidity observed, but due to
upstream erosion event (see Site 2) and recent rains.
Site likely dry unless recent rains.
No aquatic habitat.

2 -37.790671 147.339826 104.1
Perry Gully.
Major erosion (not waterway).
No aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

3 -37.791035 147.339704 90.7

Perry Gully.
Located in a moderately steep vegetated valley.
Minor flow with small shallow pooled area.
Some aquatic/bog/emergent vegetation indicating
moderate periods of retained water/wetness.
Site likely dry during lower rainfall periods, but retaining a
small pooled area.
Disturbance by stock access and some oily sheen.
Minimal aquatic habitat.

4 -37.790804 147.335707 102.7

Perry Gully
Located in a shallow partially vegetated valley. Valley
opening up to pasture at higher elevations.
No flow but small shallow turbid pools due to recent rain
event and stock disturbance.
Site likely dry unless immediately after rainfall events.
Disturbance by stock access.
Minimal aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

5 -37.792569 147.331255 120.3

Dam on Perry Gully
Located at upper extent of Perry Gully.
Aquatic vegetation including Azolla sp. and Eliocharis sp.
Moderate aquatic habitat and potential aquatic fauna,
however, connectivity to downstream water bodies limited
due to steep valley and ephemeral nature of Perry Gully.

6 -37.797379 147.344934 112.4

Simpson Gully.
Shallow open valley at upper reach of waterway.
Open pasture with stock access.
No water despite recent rain.
No aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

7 -37.797597 147.348981 98.9

Dam on Simpson Gully.
Shallow open valley.
Aquatic vegetation including Azolla sp., Myriophyllum sp.
and Eliocharis sp.
Significant erosion activity immediately downstream of
dam.
Moderate aquatic habitat and potential aquatic fauna,
however, connectivity to downstream water bodies limited
due to steep valley and ephemeral nature of Simpson Gully.

8 -37.795462 147.35406 86.9

Simpson Gully.
Shallow open valley with mix of remnant vegetation, pasture
and grassland.
Obvious impacts due to stock access.
A number of wetland/pool areas, with
aquatic/emergent/wetland flora species, indicating water
may be present during drier times.
Possible spring/groundwater fed.
Minimal aquatic habitat but some potential aquatic fauna.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

9 -37.786058 147.36027 71.3

Unnamed gully
Shallow open valley.
Open pasture with stock access.
No water despite recent rain.
Discharges directly to Mitchell River.
No aquatic habitat.

10 -37.780923 147.360191 42.8

Perry Gully discharge to Mitchell River.
No flow but small shallow turbid pools due to recent rain
event.
Minimal aquatic habitat (excluding Mitchell River).
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

11 -37.782981 147.35834 48.2

Perry Gully
Located in a shallow open/grazed valley.
No flow but small shallow turbid pools due to recent rain
event.
Site likely dry unless immediately after rainfall events.
Disturbance by stock access.
Minimal aquatic habitat.

12 -37.783545 147.354954 55.6

Perry Gully.
Located in a shallow open/grazed valley.
No flow but small shallow turbid pools due to recent rain
event.
Site likely dry unless immediately after rainfall events.
Disturbance by stock access.
Minimal aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

13 -37.790992 147.365294 71

Simpson Gully.
Most downstream site in Simpson Gully.
Very steep gully with large areas of bank/bed erosion.
Stock access.
High levels of turbidity stemming from erosion points.
Moderate aquatic habitat.

14 -37.804114 147.368299 79.4

Lucas Creek.
Shallow open valley at upper reach of waterway.
Dense under/mid-story vegetation including weeds (namely
Blackberry).
Appears some earthworks/vegetation clearing has occurred.
Stock access and obvious impacts.
Undefined gullies, with multiple options for flow.
No water despite recent rain.
No aquatic habitat.

15 -37.803517 147.375571 70.3

Lucas Creek.
Shallow open valley at upper reach of waterway.
Patchy under/mid-story vegetation including weeds (namely
Blackberry) and pasture.
Appears some earthworks/vegetation clearing has occurred.
Stock access and obvious impacts.
Undefined gully.
No water despite recent rain.
No aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

16 -37.805589 147.381697 80.3

Lucas Creek tributary.
Shallow open valley at upper reach of waterway.
Patchy mid-story vegetation (Wattle) including weeds
(Blackberry) and open pasture.
Stock access.
No water despite recent rain.
No aquatic habitat.

17 -37.799607 147.381186 58.6

Lucas Creek
Located in a shallow open/grazed valley.
Patchy mid/understorey and mixed pasture grass species.
No flow but small shallow turbid pools due to recent rain
event.
Site likely dry unless immediately after rainfall events.
Disturbance by stock access.
Minimal aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

18 -37.794645 147.381139 45.8

Lucas Creek
Located in a shallow open/grazed valley.
Patchy/dense mid/under story and same mixed pasture
grass species.
No flow but small shallow turbid pools due to recent rain
event.
Site likely dry unless immediately after rainfall events.
Disturbance by stock access.
Minimal aquatic habitat and unlikely to support aquatic
fauna.

19 -37.790495 147.383975 38.7

Lucas Creek
Dense weedy over storey with weedy understorey (mostly
pasture grasses and Blackberry).
No flow but small shallow turbid pools due to recent rain
event.
Pools characterised by pebbles indicating flow events are
rapid and eroding of smaller/finer sediments.
Site likely dry unless immediately after rainfall events.
Minimal aquatic habitat and unlikely to support aquatic
fauna.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

20 -37.782137 147.337523 73.2

Tributary of Moilun Creek
Shallow open valley with open pasture and rushes.
Stock access.
No water despite recent rain.
No aquatic habitat.

21 -37.78377 147.33452 80.6

Tributary of Moilun Creek
Shallow open valley with open pasture and rushes.
Stock access.
Overgrown pool with aquatic/emergent vegetation
indicating retains water for some time.
Minimal aquatic habitat.
Unlikely to support significant aquatic fauna.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

22 -37.784767 147.332513 91.9

Dam on tributary of Moilun Creek
Shallow open valley.
Aquatic vegetation including Azolla sp., Myriophyllum sp.
and Eliocharis sp.
Moderate aquatic habitat and potential aquatic fauna,
however, connectivity to downstream water bodies limited
due to steep valley and ephemeral nature of the gully.

23 -37.804024 147.305075 114.5

Dam on tributary of Honeysuckle Creek.
Large number of calling frogs (Crinia signifera) indicating
waterway supports aquatic fauna.
Good aquatic habitat that likely retains water through drier
periods.
Supports aquatic fauna including frogs and possibly fish.
Connectivity to downstream water bodies not clearly
delineated and not obvious at Sites 28-30 during survey.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

24 -37.803068 147.308176 116.6

Tributary of Honeysuckle Creek
Large number of calling frogs (Crinia sp.) indicating
waterway supports aquatic fauna.
Good aquatic habitat that likely retains water in larger pool
areas through drier periods.
Supports aquatic fauna including frogs and possibly fish.
Connectivity to downstream water bodies not clearly
delineated and not obvious at Sites 28-30 during survey.

25 -37.481008 147.184543 NR

Dam on tributary of Honeysuckle Creek
Large number of calling frogs (Crinia sp.) indicating
waterway supports aquatic fauna.
Good aquatic habitat that likely retains water through drier
periods.
Supports aquatic fauna including frogs and possibly fish.
Connectivity to downstream water bodies not clearly
delineated and not obvious at Sites 28-30 during survey.

26 -37.792592 147.306974 114.5

Dam on tributary of Long Marsh Gully
Isolated dam set in Blue Gum plantation.
Stock aces and impacts.
Range of aquatic vegetation.
Moderate aquatic habitat and potential aquatic fauna,
however, connectivity to downstream water bodies limited.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

27 -37.791014 147.318594 126.4

Tributary of Moilun Creek
Shallow open valley with open pasture and rushes.
Stock access.
No water despite recent rain.
No aquatic habitat.

28 -37.8713 147.292351 81.1

Tributary of Honeysuckle Creek
Most downstream site on this waterway.
No obvious surface water, suggesting water/flow observed
upstream goes below ground through pine plantation.
Large unsighted dam downstream of this site.
No water.
No aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

29 -37.81463 147.290779 100.8

Tributary of Honeysuckle Creek
Set in pine planation
No obvious surface water, suggesting water/flow observed
upstream goes below ground through pine plantation.
Large unsighted dam downstream of this site.
No water.
No aquatic habitat.

30 -37.808011 147.293543 99.2

Dam on tributary of Honeysuckle Creek
Track-side dam formed by track bund.
Set in dense mid-story vegetation with weeds (Blackberry)
within pine plantation.
Limited stock and wildlife access.
Aquatic vegetation characterised by Triglochin sp.
Moderate aquatic habitat.

31 -37.802754 147.296918 110.3

Dam on tributary of Honeysuckle Creek
Track-side dam.
Track-side dam formed by track bund.
Set in dense mid-story vegetation with weeds (Blackberry)
within pine plantation.
Limited stock and wildlife access.
Aquatic vegetation characterised by Triglochin sp.
Moderate aquatic habitat.
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Site
N o.

Ea sting s1 N orthing s
Altitud e
(m )

Site De sc ription Site Photo

32 -37.797956 147.295798 113

Dam on tributary of Honeysuckle Creek
Track-side dam.
Probably built as water source for fire suppression.
Moderate aquatic habitat and potential aquatic fauna,
however, connectivity to downstream water bodies limited
due to steep valley and ephemeral nature of Simpson Gully.

No Photo

33 -37.798195 147.297985 118.9

Dam on tributary of Honeysuckle Creek
Track-side dam.
Probably built as water source for fire suppression.
Moderate aquatic habitat and potential aquatic fauna,
however, connectivity to downstream water bodies limited
due to steep valley and ephemeral nature of Simpson Gully.

No Photo

Notes: 1) GDA94 , MGA 55
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Appe nd ix4.4 – W a te rQ ua lityRe sults(Aqua tic Asse ssm e nts)

Ta b le A4.4.Water quality attributes of sampled aquatic survey sites.

Site N o.
Te m pe ra ture
(C°)

pH EC (µS/c m ) DO (m g /L) DO (% )
Turb id ity
(N TU )

2 10.7 6.18 216 2.38 21.8 57

8 13.4 6.36 223 3.49 32.8 19.3

13 13.9 6.23 149.3 5.24 50.4 505

23 14.2 6.16 75.1 3.07 28.8 40

26 17.2 6.82 101 3.45 33.6 8.1
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Appe nd ix 4.5 – Ana b a t Surve y Re sults a nd Ec holoc a tion Ca ll
Se que nc e s

Ta b le A4.5.Anabat Survey Results.

Site LF1 LF2 DF1 DF2 DF3 PW 1 PW 2 PW 3 W 1 Tota l

Number of files 287 2,453 2,609 435 1,508 90 1,794 52

Fail (no
data)

9,228

Identified to species level 268 1,726 1,833 398 1,113 82 1,772 46 7,787

Percentage 83 76 95 94 81 88 99 91 84

Identified to call complex 19 727 227 37 395 8 22 6 1,441

Percentage 17 24 5 6 19 13 1 9 16

Spe c ie s

Yellow-bellied Sheathtail Bat
Saccolaimus flaviventis

- 4 3 1 1 - 1 - 10

White-striped Freetail Bat

Tadarida australis
3 3 11 3 10 3 2 3 38

Southern Freetail bat

Mormopterus planiceps
2 2 6 4 1 17 3 35

Gould's Wattled Bat

Chalinolobus gouldi
131 305 447 25 122 42 1,094 10 2,176

Chocolate Wattled Bat

Chalinolobus morio
38 250 284 55 170 28 21 18 864

Eastern Falsistrellus

Falsistrellus tasmaniensis
2 18 - 4 8 1 - - 33

Large Forest Bat

Vespadelus darlingtoni
11 448 1,173 13 371 2 283 - 2,292

Little Forest Bat

Vespadelus vulturnus
81 696 458 297 427 5 363 12 2,339

Spe c ie sCom ple x

Long-eared Bat

Nyctophilus sp
1 98 9 5 18 3 6 - 140

Forest Bat sp

Vespadelus darlingtoni / V. Regulus /
V. vulturnus

18 629 218 32 377 5 16 6 1,301

Large Forest Bat / Eastern Bent-wing
Bat

Vespadelus darlingtoni /

Miniopterus schreibersii oceanensis

1 - - - - - - - 1



298
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Yellow-bellied Sheathtail Bat Saccolaimus flaviventis White-striped Freetail Bat Tadarida australis



299
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Southern Freetail Bat Mormopterus planiceps Gould's Wattled Bat Chalinolobus gouldi
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Chocolate Wattled Bat Chalinolobus morio Eastern Falsistrellus tasmaniensis



301
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Large Forest Bat Vespadelus darlingtoni Little Forest Bat Vespadelus vulturnus
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Eastern Bent-wing Bat Miniopterus schreibersii oceanensis (Potential)
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Appe nd ix4.6 – Re m ote Ca m e ra Surve yRe sultsa nd Pla te s

Ta b le A4.6.Results: Remote Camera Survey (24/25/26 October - 10/11 November 2016).

Site Shots
Re d Fox

Bla c k
Ra t

Swa m pW a lla b y EG Ka ng a roo Com m onW om b a t
Short-
b e a ke d
Ec hid na

Com m on
Brush-ta ile d
Possum

Europe a n
H a re

Com m on

Ring ta il

Possum

Fe ra l

Ca t

Europe a n

Ra b b it
Em u

Counta nd d a te s

C01
231

5
(28/10, 29/10,
03/11, 08/11, 09/11)

3
(30/10, 01/11, 08/11)

C02
(LF1)

272
5
(28/10, 29/10, 04/11
[2], 10/11)

5
(27/10, 30/10, 03/11,
04/11, 05/11)

2
(25/10,
26/10)

C03
98 1

(05/11)

C04
498 1

(08/11)

3
(31/10, 04/11,
06/11)

3
(01/11, 04/11 [2])

6
(30/10, 02/11, 06/11
[2], 09/11 [2])

C05
656

6
(30/10, 31/10 [2],
04/11, 05/11, 08/11)

1
(03/11)

C06
(PW2)

1,037

13
(24/10 [2], 27/10,
28/10 [2], 29/10,
31/10, 01/11 [2],
03/11, 04/11, 05/11,
09/11)

1
(05/11)

2
(27/10, 03/11)

1
(5/11)

C07
800 2

(08/11 [2])
3
(27/10, 01/11, 07/11)

14
(26/10, 27/10,
01/11 [2], 02/11
[2], 03/11 [2],
06/11, 07/11
[3], 09/11 [2])

C08
343 2

(28/10 [2])
1
(27/10)

C09
(PW1)

1,912

8
(27/10 [2], 28/10 [2],
30/10, 03/11 [2],
09/11)

7
(26/10, 27/10, 31/10
[2], 02/11, 03/11,
05/11)

1
(31/10)

C10
649

4
(28/10 [2], 03/11,
07/11)
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Site Shots
Re d Fox

Bla c k
Ra t

Swa m pW a lla b y EG Ka ng a roo Com m onW om b a t
Short-
b e a ke d
Ec hid na

Com m on
Brush-ta ile d
Possum

Europe a n
H a re

Com m on

Ring ta il

Possum

Fe ra l

Ca t

Europe a n

Ra b b it
Em u

Counta nd d a te s

C11
834 1

(01/11)
1
(04/11)

6
(27/10 [2], 31/10,
02/11, 09/11, 10/11)

1
(01/11)

1
(08/11)

1
(03/11)

C12
(PW3)

205 1
(31/10)

1
(03/11)

C13
(DF2)

1,334
3
(25/10 [2],
26/10)

15
(25/10, 26/10 [2],
27/10, 30/10 [3],
03/11 [2], 04/11 [2],
05/11 [2], 06/11,
09/11)

4
(31/10, 03/11, 04/11
[2])

2
(25/10
[2])

C14
1,343 1

(1/11)

11
(26/10 [2]), 01/11
[2], 02/11, 03/11,
04/11, 05/11, 06/11,
08/11, 09/11)

4
(03/11, 05/11, 08/11
[2])

4
(30/10, 02/11, 04/11,
07/11)

2
(07/11,
08/11)

C15
974 1

(28/10)
2
(29/10, 03/11)

1
(05/11)

C16
(W1)

Fail -

No

shots

C17
125

3
(28/10, 01/11,
03/11)

1
(02/11 [2])

C18
(DF1)

496 1
(08/11)

3
(04/11 [3])

1
(04/11)

C19
1,269

6
(30/10, 01/11, 09/11
[2], 09/11, 10/11)

2
(28/10, 11/08)

1
(07/11)

C20
2,109

16
(26/10, 27/10, 28/10,
29/10 [2], 30/10,
31/10 [3], 01/11,
02/11, 03/11, 05/11,
06/11, 08/11)

1
(04/11)

C21
976 1

(01/11)
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Site Shots
Re d Fox

Bla c k
Ra t

Swa m pW a lla b y EG Ka ng a roo Com m onW om b a t
Short-
b e a ke d
Ec hid na

Com m on
Brush-ta ile d
Possum

Europe a n
H a re

Com m on

Ring ta il

Possum

Fe ra l

Ca t

Europe a n

Ra b b it
Em u

Counta nd d a te s

C22
(DF3)

1,062

9
(31/10 [2], 01/11,
03/11 [2], 06/11,
08/11 [2], 09/11)

5
(26/10, 03/11 [2],
09/11 [2])

1
(28/10)

1
(31/10)

C23
1,062

2
(26/10,
07/11)

4
(28/10, 04/11,
05/11, 08/11)

6
(26/10, 27/10 [2],
04/11, 06/11, 08/11)

2
(31/10,
02/11)

6
(26/10, 27/10,
01/11, 04/11,
05/11, 07/11)

3
(26/10, 01/11,
03/11)

C24
1,210

9
(25/10, 28/10,30/10,
01/11, 02/11, 04/11
[2], 05/11, 08/11)

11
(27/10, 28/10, 29/10
[2], 30/10, 01/11 [2],
02/11, 04/11, 05/11
[2], 09/11)

C25
(LF2)

294 2
(24/10, 04/11)

2
(24/10, 27/10)

2
(24/10, 28/10)

1
(26/10)

1 (04/11)

Total 19,789 9 2 82 34 89 12 12 4 1 1 16 1
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Pla te A1: Red Fox Pla te A2:Black Rat Pla te A3:Swamp Wallaby

Pla te A4:Eastern Grey Kangaroo Pla te A5:Common Wombat Pla te A6:Short-beaked Echidna
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Pla te A7: Brush-tailed Possum Pla te A8:European Hare Pla te A9:Ringtail Possum

Pla te A10:Feral Cat Pla te A11:European Rabbit Pla te A12:Emu
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APPEN DIX 5-SIGN IFICAN T IM PACT ASSESSMEN T

Ta b le A5.1.Significant impact assessment- Ecological communities of national and state conservation significance (EPBC Act and FFG Act).

W illthe proje c tre sultina sig nific a ntim pa c tund e rthe EPBC Ac t?

GRGGW community (CE) (EPBC Act listed) Forest Red Gum Grassy Woodland ecological community (L) (FFG Act listed)

A total of 1.74 hectares of GRGGW is proposed to be removed as
a result of the project and therefore the project is likely to result
in a significant impact to this nationally significant ecological
community.

A total of 14.54 hectares of GRGGW is proposed to be removed as a result
of the project and therefore the project is likely to result in a significant
impact to this State significant ecological community.

Sig nific a ntIm pa c tCrite ria -willthe a c tivity: Fe a ture a nd Conse rva tionSta tus

Reduce the extent of an ecological community

The project will result in the loss of 1.74 hectares of this ecological
community (out of a total area of 14.06 hectares within the project
area), within the road reserve of Fernbank-Glenaladale Road and
Bairnsdale-Dargo Road.

In 2008, the total extent of the ecological community was
estimated at between 660 hectares and 5,650 hectares, with the
large variation due to the lack of knowledge associated with
private land holdings (DEWHA 2008a).

The project will result in the loss of 14.54 hectares of this ecological
community (out of a total area of 47.05 hectares within the project area).

According to modelled datasets developed by DELWP, approximately 2,050
hectares of this ecological community occurs within the project locality.

Fragment or increase fragmentation of an ecological
community, for example by clearing vegetation for roads

or transmission lines

The proposed clearing activity will be restricted to the existing road reserve and will remove all areas of the ecological community present (i.e.
no adjoining patches of the ecological community will be fragmented).

Adversely affect habitat critical to the survival of an
ecological community

No critical habitat has been listed for these ecological communities. Based on the extent of removal proposed, the activity is not considered to
threaten the survival of the communities as a whole.

Modify or destroy abiotic (non-living) factors (such as
water, nutrients, or soil) necessary for an ecological

community’s survival, including reduction of
groundwater levels, or substantial alteration of surface
water drainage patterns

The project will remove all areas of the ecological communities recorded within the project area; consequently, all abiotic factors in these areas
will be destroyed.

Cause a substantial change in the species composition of
an occurrence of an ecological community, including

causing a decline or loss of functionally important species,
for example through regular burning or flora or fauna
harvesting

The project will remove all areas of the ecological communities recorded within the project area.
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Cause a substantial reduction in the quality or integrity of
an occurrence of an ecological community

The project will remove all areas of the ecological communities recorded within the project area.

Interfere with the recovery of an ecological community There is no adopted or made Recovery Plan for these ecological communities.

Conclusion Based on the proposed extent of removal, the project is considered likely to significantly impact these ecological communities.
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Table A5.2.Significant impact assessment - Critically Endangered and Endangered values (EPBC Act).

W illthe proje c tre sultina sig nific a ntim pa c tund e rthe EPBC Ac t?

Swift Parrot (CE) and Regent Honeyeater (CE) Dwarf Kerrawang (E) Gaping Leek-orchid (E)

Swift Parrot will not be significantly impacted by the project.
It is highly unlikely that Dwarf Kerrawang will be
significantly impacted by the project.

It is highly unlikely that Gaping Leek-orchid will be
significantly impacted by the project.

Sig nific a ntIm pa c tCrite ria
-willthe a c tivity:

Fe a ture a nd Conse rva tionSta tus

Lead to long-term decrease
in the size of a population

The project will remove 461 scattered trees (mostly eucalypts)
and approximately 152.99 hectares of potentially suitable
foraging habitat for the species (i.e. areas of Box Ironbark Forest,
Lowland Forest, Lowland Herb-rich Forest, Plains Grassy Forest,
Plains Grassy Woodland and Valley Grassy Forest), that provide
suitable (albeit sub-optimal) over-wintering habitat for this
species. Of this area, 7.51 hectares of Box Ironbark Forest (which
is one of one of the main eucalypt food tree that the species
forages on) is proposed to be impacted. Box Ironbark Forest is
likely to be favoured food tree (when in flower) compared with
the other eucalyptus within the study area.

The other areas (i.e. 1.21 hectares) of vegetation proposed to be
impacted (e.g. Aquatic Herbland and Plains Grassy Wetland)
does not provide suitable habitat for the species.

It is important to state that although there is woodland and
forest habitat (eucalypts) within the project area, these areas do
not provide important or limiting habitat for Swift Parrot and the
proposed removal of these area will not result in the long-term
decrease in the size of the population (the species would be a
rare visitor). The project area is located outside of the species’
core overwintering habitat with no confirmed documented
records within the project area. There have been four
documented records of Swift Parrot (most recent 1983) within
10 kilometres of the project area, and approximately 83 records
of the species within 100 kilometres of the project area. Of the
83 records, 64 records are prior to 1990 with only 10 records of
the species over the past 20 years (mostly from Lakes Entrance).

The extent of habitat removal is not expected to lead to a long-
term decrease in the size of the population.

Due to the lack of high quality habitats suitable for
Dwarf Kerrawang (i.e. large areas of suitable
wetland/low lying areas that supports high quality
understorey), and given that the species was not
detected during targeted surveys, it is unlikely that an
extant population of Dwarf Kerrawang exists in the
project footprint. However, if this species is present
(low likelihood) within the project footprint,
populations are expected to be very small and possibly
represented by only a few individuals.

Areas of highest potential to support this species have
been avoided (i.e. Saplings Morass Flora and Fauna
Reserve adjacent to Cowells Lane) and although
modified areas of Aquatic Herbland and Plains Grassy
Wetland (a combined area of 1.21 hectares) are
proposed to be removed, it is highly unlikely that the
project will lead to a long-term decrease in the size of
the population.

Due to the lack of high quality habitats suitable
for these species (i.e. large areas of grassy
woodland habitat that supports high quality
understorey), and given that none of these
species were detected during targeted surveys, it
is unlikely that extant populations of this species
exist in the project footprint. However, should
Gaping Leek-orchid be present (low likelihood)
within the project footprint, the population(s) are
expected to be very small and possibly
represented by only a few individuals.

A known population that is monitored by DELWP
occurs within the rail corridor 600 meters south
west of Cowells Road, south of Fernbank-
Lindenow South Road (Figure 9). This area will
not be disturbed as part of the project and there
is very low-quality habitat (species is not likely to
be present) within the rail reserve that is
proposed to be impacted (i.e. to the immediate
east side of Cowells Road). Based on all available
information, it is highly unlikely that the project
will lead to long-term decrease in the size of a
population of Gaping Leek-orchid.
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Reduce the area of
occupancy of the species

Higher quality foraging habitat in the local area, region and
across central and north east Victoria (e.g. Chiltern-Mt Pilot
National Park which is a known stronghold for both species). The
project will result in the removal of potential over-wintering
foraging habitat for Swift Parrot (albeit not limiting or important
habitat) and foraging habitat for Regent Honeyeater outside of
the species breeding period. However, this constitutes
significantly less than 1% of both species suitable foraging
habitat and will not result in the reduction in the area of
occupancy of the species.

Dwarf Kerrawang and Gaping Leek-orchid were not recorded within the project footprint during surveys.
Given the lack of high quality habitat for both of these species within the project footprint, there is a very
low likelihood that the project will result in a reduction in the area of occupancy of these species.

Fragment an existing
population into two or
more populations

Given the mobility and dispersive nature of these species
(nomadic species), the proposed activity will not restrict access
to retained areas of potential habitat in the locality, and will not
fragment an existing population into two or more populations.

The project will not result in the fragmentation of patches/areas of potential habitat for either of this
species.

Adversely affect habitat
critical to the survival of a
species

No critical habitat for these species is listed under the EPBC Act,
nor is the project footprint critical to the survival of these
species.

No critical habitat for these species is listed under the EPBC Act.

The project footprint is not critical to the survival of Dwarf Kerrawang.

Gaping Leek-orchid has been recorded in at least two locations along the rail corridor, several hundred
metres west of the proposed rail siding location (DSE 2003a) (DELWP pers. comms.). The location of the
proposed rail siding avoids areas of suitable habitat for Gaping Leek-orchid, and therefore the project
footprint is not critical to the survival of Gaping Leek-orchid.

Disrupt the breeding cycle
of a population

Swift Parrots breed in Tasmania during spring and summer,
migrating to south-eastern Australia during autumn and winter
(DSE 2003b; Saunders and Tzaros 2011). While Swift Parrots are
dependent on flowering resources across a wide range of
habitats (woodlands and forests) in its wintering grounds, the
proposed mine is not considered likely to disrupt their migratory
patterns. As such it is not likely to affect their breeding cycle.
Although small numbers of Regent Honeyeater may on rare
occasions use habitat within study area. The project will not
disrupt it breeding cycle.

The proposed development is not expected to disrupt the breeding cycle of either of these species.
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Modify, destroy, remove,
isolate or decrease the
availability or quality of
habitat to the extent that
the species is likely to
decline

In the context of the availability of similar or higher quality
habitat across the project locality, the proposed removal of
woodland and forest habitat (including scattered remnant trees)
are considered unlikely to cause the Swift Parrot and Regent
Honeyeater to decline.

Areas of highest potential to support this species have
been avoided (i.e. Saplings Morass Flora and Fauna
Reserve adjacent to Cowells Lane) and although
modified areas of Aquatic Herbland and Plains Grassy
Wetland (a combined area of 1.21 hectares) are
proposed to be removed, it is highly unlikely that the
project will modify, destroy, remove, isolate or
decrease the availability or quality of habitat to the
extent that the species is likely to decline.

Given this species was not detected through
targeted surveys, any populations within the
project footprint are expected to be very small in
numbers and possibly represented by only a few
individuals. A known population that is
monitored by DELWP occurs within the rail
corridor 600 meters south west of Cowells Road,
south of Fernbank-Lindenow South Road (Figure
9). This area will not be disturbed as part of the
project and there is very low-quality habitat
(species is not likely to be present) within the rail
reserve that is proposed to be impacted.
Consequently, given the lack of suitable habitat
within the development footprint it is highly
unlikely that the project will modify, destroy,
remove, isolate or decrease the availability or
quality of habitat to the extent that the species is
likely to decline.

Result in a harmful invasive
species becoming
established in the species’
habitat

It is not likely that invasive species (such as introduced predators)
that are potentially harmful to Swift Parrot and Regent
Honeyeater would become further established as a result of the
project.

With the implementation of appropriate mitigation measures, it is not likely that harmful invasive species
would become further established as a result of the project.

Introduce disease that may
cause the species to
decline

It is not likely that disease would be increased by the project.
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Interfere with the recovery
of the species.

Although areas of suitable foraging habitat (i.e. Box Ironbark and
other woodland and forested habitats) may be used by Swift
Parrot during its migration period (i.e. temporarily reside within
the study area) the proposed vegetation removal is not likely to
interfere with the recovery of the species, including
compromising the recovery objectives outlined in the National
Recovery Plan and the FFG Act Action Statement for the species
(DSE 2003b; Saunders and Tzaros 2011). Similarly, Regent
Honeyeater may (at best) be a vagrant visitor to the study area,
where only individual birds or small numbers (less than five birds)
may periodically forage within the study area on very rare
occasions. As such, the project and proposed removal of
forested and woodland habitats is not expected to interfere with
the recovery of either of these species.

Dwarf Kerrawang was not recorded within the study
area and the project is not likely to interfere with the
recovery of the species. The project will not
compromise the recovery of the species throughout its
known range, and therefore will not conflict with
recovery actions outlined in the National Recovery Plan
for the species (Carter and Walsh 2010). However,
should the species be detected within the project area
there is the potential to establish populations in
cultivation (e.g. propagate in a nursery) as part of the
restoration commitments for the project. This is
consistent with the Specific Objective 7: Establish
populations in cultivation outlined in the National
Recovery Plan (Carter and Walsh 2010).

There is no adopted or made Recovery Plan for
this species. However, there is a State Action
Statement for the species (DSE 2003a). Due to
the fact that areas of known habitat along the
Gippsland Railway have been avoided, and that
the project has the potential to result in the
removal of a small strip of low-quality habitat for
the species along the rail siding, the project is not
expected to interfere with the recovery of the
species.

Conclusion

Regent Honeyeater is likely to be a vagrant visitor to the study
area, while small numbers of Swift Parrots may visit the project
area on rare occasions when the species is known to over-winter
on the mainland.

In the context of the availability of similar and higher quality
woodland/forest habitats across the species’ range, the
proposed removal of habitat (including scattered remnant trees)
will not lead to long-term decrease in the size of a population,
reduce the area of occupancy of the species, fragment an
existing population into two or more populations, adversely
affect habitat critical to the survival of a species, disrupt the
breeding cycle of the species, or impact the species to the extent
that they are likely to decline.

Given both species are highly mobility and have the capacity to
access adjacent habitats in the locality, region and other parts of
the State, the proposed development will not significantly
impact Swift Parrot or Regent Honeyeater.

Dwarf Kerrawang was not detected through targeted
surveys and if present within the project footprint, is
likely to occur in very low numbers. The removal of a
small area of low quality habitat (i.e. 1.21 hectares of
Aquatic Herbland and Plains Grassy Wetland primarily
present around the edges of farm dams) for Dwarf
Kerrawang does not constitute a significant impact to
this species.

Gaping Leek-orchid was not detected during
targeted surveys within the project area and if
present (which is unlikely), would only occur in
very low numbers. The species has only been
recorded in two locations within the rail reserve
(DSE 2003a). The project has the potential to
result in the removal of a small strip of low-
quality habitat for the species along the rail
siding, directly to the east of Cowells Lane.
However, the species was not detected at this
location during targeted surveys and given the
highly degraded nature and weedy understorey
(i.e. >85% perennial weeds) there is a very low
likelihood that any plants would occur in this area
proposed to be disturbed. Therefore the species
is not likely to be impacted by the proposed rail
siding at this location.

All areas of remnant native vegetation along the
rail reserve (both east and west of Cowells Lane)
directly north of the railway will be avoided.

The proposed development is unlikely to
significantly impact Gaping Leek-orchid.



314
Detailed Ecological Investigations: Fingerboards Mineral Sands Project, Glenaladale, Victoria

Ta b le A5.3.Significant impact assessment - Vulnerable values (EPBC Act).

Doe sthe Proje c tAre a supporta nIm porta ntPopula tionofa nEPBC Ac t-liste d Vulne ra b le spe c ie sa nd willthe proje c tsig nific a ntlyim pa c tthe spe c ie s?

Australian Grayling

As defined under the EPBC Act (DoE 2013):

An ‘important population’ is a population that is necessary for a species’ long-term survival and recovery. This may include populations identified as such in recovery plans, and/or that are:

- key source populations either for breeding or dispersal

- populations that are necessary for maintaining genetic diversity, and/or

- populations that are near the limit of the species range.

The project area does not contain suitable habitat for Australian Grayling and therefore an important population does not occur within the project area. However, Australian Grayling was confirmed along
the Mitchell River. Based on the presence of high quality habitat along Mitchell River and the previously documented records of the species along the River, the population is likely to be a key source
population for breeding and dispersal, and therefore constitutes an ‘important population’ under the EPBC Act.

Sig nific a ntIm pa c tCrite ria -willthe a c tivity: Fe a ture a nd Conse rva tionSta tus

Lead to a long-term decrease in the size of an
important population of a species

This species was recorded along the Mitchell River during targeted surveys. The project may have a localised impact to this species through water
extraction (i.e. changes in flows from extraction and increases in base flow from groundwater to the Mitchell River), along with potential changes to the
water chemistry along the Mitchell River from surface flows. However, the proposed activity is unlikely to lead to the long-term decrease in the size of
the population (i.e. inconsequential / low potential impacts on river flows and water chemistry).

Reduce the area of occupancy of an important
population

The project is not expected to reduce the occupancy of an important population of this species.

Fragment an existing important population into
two or more populations

The project will not result in habitat fragmentation for this species.

Adversely affect habitat critical to the survival of
a species

No critical habitat for this species is listed under the EPBC Act.

Disrupt the breeding cycle of an important
population

While there is proposed to be water extraction and minor anticipated changes to water chemistry along the Michell River, it is highly unlikely that this
will impact the breeding cycle of the species.

Modify, destroy, remove or isolate or decrease
the availability or quality of habitat to the extent
that the species is likely to decline

The project will result in the extraction of water from the Mitchell River and the potential for changes in water quality. However, these potential impacts
are not likely to significantly impact the species.

Result in invasive species that are harmful to a
vulnerable species becoming established in the
vulnerable species’ habitat

Assuming the implementation of appropriate mitigation measures, it is not likely that harmful invasive species would become further established as a
result of the project.

Introduce disease that may cause the species to
decline

It is not likely that disease would be increased by the project.
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Interfere substantially with the recovery of
the species

Although the project is anticipated to result in some changes to the water chemistry and hydrology of Mitchell River, it is highly unlikely that the project
will interfere with the recovery of the species.

Conclusion

Australian Grayling was recorded along the Mitchell River during targeted surveys, and this population is likely to constitute an important population
under the EPBC Act. The project may have a localised impact to this species through water extraction, changes in base flows from groundwater, and
minor changes to the water chemistry along the Mitchell River (Water Technology 2020a, 2020b, EMM 2020, Coffey Environments Australia 2019).
However, based on the extent of available habitat for the species along the Mitchell River (i.e. suitable habitat extends several kilometres upstream and
downstream of the project area, and the low potential impacts to the species) the proposed activity is unlikely to significantly impact the species (i.e. the
significant impact criteria outlined above will met or exceeded). It is important to note that the Mitchell River currently experiences a range of threatening
processes associated with the agricultural activities (horticultural activities) that occur in the local area and that are adjacent to the River, and despite
these localised impacts, the species continues to use habitat resources as part of its lifecycle.

Finally, the project is not expected to result in a significant impact to the Australian Grayling population along the Mitchell River as residual impacts
associated with surface and groundwater runoff is not likely to lead to significant changes to water chemistry and flow rates along the River, which are
known threatening processes for this species (Backhouse et al. 2008). In addition, the project will no create barriers to movement for migrating
individuals or result in the introduction of fish that can pose a threat to the species through predation, competition, and disease transmission (Backhouse
et al. 2008).
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Doe sthe Proje c tAre a supporta nIm porta ntPopula tionofa nEPBC Ac t-liste d Vulne ra b le spe c ie sa nd willthe proje c tsig nific a ntlyim pa c tthe spe c ie s?

Painted Honeyeater Grey-headed Flying-fox Giant Burrowing Frog Swamp Everlasting

The project area does not
support an important
population of Painted
Honeyeater and the species
will not be significantly
impacted by the project.

The project area does not support
an important population of Grey-
headed Flying-fox and the species
will not be significantly impacted by
the project.

The project area is not likely to support an
important population of Giant Burrowing Frog and
the species will not be significantly impacted by the
project.

The project area does not support an important
population of Swamp Everlasting and the species
will not be significantly impacted by the project.

Sig nific a ntIm pa c tCrite ria -willthe a c tivity:

Lead to a long-term
decrease in the size of an
important population of a
species

If present, the population of
Painted Honeyeater in the
project footprint would not be
considered an important
population. Based on the
paucity of records within the
locality, the project footprint is
unlikely to constitute an
important area for breeding
and dispersal. Furthermore,
the footprint does not occur at
this species distributional limit.

No roost camps occur within or
adjacent to the project footprint.
Therefore, any population of Grey-
headed Flying-fox present is not
considered to be important, as no
roost sites would be affected by the
project.

The project area supports dams and ephemeral
streams that have the potential (albeit low to
moderate) to support breeding activity for the
species. Despite targeted surveys for this species
been undertaken during suitable conditions, no
individuals were detected. However, limitations
associated with detecting this species are well
documented and populations may not be detected
even when present at a site.

The project will result in the removal/ modification
of tributary ephemeral streams and adjoining
vegetation that provide potential breeding and
non-breeding habitat for this species.

Given the availability of similar and higher quality
habitat within the project locality, including large
areas of high-quality habitat in conservation
reserves and State Forests where this species has
previously been recorded, the project is unlikely to
lead to a long-term decrease in the size of an
important population of a species.

Due to the lack of high quality habitats suitable
for Swamp Everlasting (i.e. large areas of suitable
wetland/low lying areas that supports high
quality understorey), and given that the species
was not detected during targeted surveys, it is
unlikely that an extant population of Swamp
everlasting exists in the project footprint.

However, if this species is present (low likelihood)
within the project footprint, populations are
expected to be very small and possibly
represented by only a few individuals.

Areas of highest potential to support this species
have been avoided (i.e. Saplings Morass Flora and
Fauna Reserve adjacent to Cowells Lane) and
although modified areas of Aquatic Herbland and
Plains Grassy Wetland (a combined area of 1.21
hectares) are proposed to be removed, it is highly
unlikely that the project will lead to a long-term
decrease in the size of the population.

Reduce the area of
occupancy of an important
population

Not applicable. Any individuals potentially occurring in the project
footprint would not be classified as an important population.

The project will remove low quality breeding and
non-breeding habitat for this species.

Swamp Everlasting was not recorded within the
project footprint during surveys. Given the lack
of high quality habitat for this species within the
project footprint, there is a very low likelihood
that the project will result in a reduction in the
area of occupancy of an important population.
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Fragment an existing
important population into
two or more populations

As above
The proposed clearing will fragment patches of
potential habitat for this species.

The project will not result in the fragmentation of
patches/areas of potential habitat for either of
this species.

Adversely affect habitat
critical to the survival of a
species

No critical habitat for these species is listed under the EPBC Act, nor is
the project footprint critical to the survival of these species.

No critical habitat for this species is listed under the
EPBC Act. Potential habitat within the project area
is marginal in comparison to areas where this
species has been previously recorded.

No critical habitat for this species is listed under
the EPBC Act, nor is the project footprint critical
to the survival of this species.

Disrupt the breeding cycle
of an important population

Not applicable. Any individuals potentially occurring in the project
footprint would not be classified as an important population.

If a resident population occurs within the study area
(low likelihood), any individuals (and their breeding
cycle) within the project footprint would be directly
impacted.

The proposed development is not expected to
disrupt the breeding cycle of this species.

Modify, destroy, remove or
isolate or decrease the
availability or quality of
habitat to the extent that
the species is likely to
decline

The project will result in the removal of 461 scattered trees (mostly
eucalypts) and approximately 148.35 hectares of potentially suitable
foraging habitat for both species (i.e. areas of Box Ironbark Forest,
Lowland Forest, Lowland Herb-rich Forest, Plains Grassy Forest and
Plains Grassy Woodland). The other areas (i.e. 1.21 hectares) of
vegetation proposed to be impacted (e.g. Aquatic Herbland and Plains
Grassy Wetland) does not provide suitable habitat for the species.

Given the mobile and dispersive nature of these species, and the
availability of potential habitat within the surrounding landscape, the
project is highly unlikely to cause either species to decline.

The project will result in the removal of marginal
habitat for this species. There is a low likelihood
that this species occurs within the study area, and
as such, the proposed is unlikely to cause the
species to decline.

Areas of highest potential to support this species
have been avoided (i.e. Saplings Morass Flora and
Fauna Reserve adjacent to Cowells Lane) and
although modified areas of Aquatic Herbland and
Plains Grassy Wetland (a combined area of 1.21
hectares) are proposed to be removed, it is highly
unlikely that the project will modify, destroy,
remove, isolate or decrease the availability or
quality of habitat to the extent that the species is
likely to decline.

Result in invasive species
that are harmful to a
vulnerable species
becoming established in
the vulnerable species’
habitat

With the implementation of appropriate mitigation measures, it is not likely that harmful invasive species would become further established as a result of the project.

Introduce disease that may
cause the species to
decline

It is not likely that disease would be increased by the project.

Giant Burrowing Frog is susceptible to Chytrid
Fungus. Should appropriate hygiene measures be
implemented, it is not likely that this disease would
be introduced or spread as a result of the project.

It is not likely that disease would be increased by
the project.

Interfere substantially with
the recovery of the species

There is no adopted or made Recovery Plan for these species. The proposed mine will not compromise the recovery of Painted Honeyeater, Giant Burrowing Frog and Swamp
Everlasting and does not contradict the conservation objectives outlined in the FFG Act Action Statements for these species (DSE 2003c, 2003d; DSE 2008).
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Conclusion

Painted Honeyeater was not detected within the project Area, while
one individual Grey-headed Flying-fox was observed during site
surveys (26 August 2019) within the project Areas.

Painted Honeyeater would be a vagrant visitor to the project area, and
there are no confirmed records of the species within 10 kilometres of
the project area (DSE 2003c; DELWP 2018b). In the context of the
availability of similar and higher quality woodland/forest habitats
across the Painted Honeyeater and Grey-headed Flying-fox’s range,
the proposed removal of habitat (including scattered remnant trees)
will not lead to long-term decrease in the size of a population, reduce
the area of occupancy of the species, fragment an existing population
into two or more populations, adversely affect habitat critical to the
survival of a species, disrupt the breeding cycle of the species, or
impact either species to the extent that they are likely to decline.

Given both species are highly mobility and have the capacity to access
adjacent habitats in the locality, region, and other parts of the State,
either of these species will not be significantly impacted by the project.

Giant Burrowing Frog was not detected during
targeted surveys. The project will remove
ephemeral tributary streams and adjoining
vegetation which provides potential breeding and
non-breeding habitat for this species (albeit very
low likelihood given the highly modified nature of
the habitat and the atypical habitat in which the
species is typically associated with). Potential
habitat within the project area is modified and the
species has not been recorded within with the
project rea.

Assuming presence, the removal of potential
marginal habitat within the project area is unlikely
to significantly impact this species given the
availability of higher quality habitat in the project
locality, including significant tracts of habitat
protected within Mitchell River National Park and
Mount Alfred State Forest to the north-east of the
site.

The proposed development will not result in a
significant impact to Giant Burrowing Frog and/or
associated habitats.

Swamp Everlasting was not detected through
targeted surveys and if present within the project
footprint, is likely to occur in very low numbers.
The removal of a small area of low quality habitat
(i.e. 1.21 hectares of Aquatic Herbland and Plains
Grassy Wetland primarily present around the
edges of farm dams) for Swamp Everlasting does
not constitute a significant impact to this species.

However, given the absence of high quality
wetland habitat for this species (i.e. very low-
quality habitat) within the project area, the
proposed mine and infrastructure are not
expected to impact this species as individuals
would either be avoided, or salvaged and
translocated into a recipient site(s).

The proposed development will not result in a
significant impact to Swamp Everlasting.
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Ta b le A5.4.Significant impact assessment on Ramsar wetlands.

W illthe proje c tre sultina sig nific a ntim pa c tund e rthe EPBC Ac t?

Ramsar sites will not be significantly impacted by the project.

Sig nific a ntIm pa c tCrite ria -willthe a c tivity: Ra m sa rW e tla nd s

Areas of the wetland being destroyed or substantially modified
The proposed development will not result in a Ramsar site being destroyed or substantially modified, nor will it result in impacts to
the critical components, critical processes and critical services and benefits of the Gippsland Lakes Ramsar site (SEWPaC 2010).

A substantial and measurable change in the hydrological
regime of the wetland, for example, a substantial change to
the volume, timing, duration and frequency of ground and
surface water flows to and within the wetland

The development will largely be confined to the project area, with offsite / indirect impacts avoided or minimised. Therefore, given
the context of the project area and based on the hydrological investigations completed the project, a substantial and measurable
change in the hydrological regime of the Gippsland Lakes Ramsar site (e.g. a substantial change to the volume, timing, duration and
frequency of ground and surface water flows to and within the wetland), is highly unlikely. Furthermore, it is highly unlikely that any
of the Limits of Acceptable Change (LAC) as outlined in Table 4.1, Page 119-124 in SEWPaC (2010) will be met or exceeded because
of the project.

The habitat or lifecycle of native species, including invertebrate
fauna and fish species, dependent upon the wetland being
seriously affected.

The proposed development will not result in significant impacts to the Michell River that flows into the Gippsland Lakes Ramsar site,
and therefore the habitat or lifecycle of native species, including invertebrate fauna and fish species, dependent upon the wetland
being seriously affected.

A substantial and measurable change in the water quality of
the wetland – for example, a substantial change in the level of
salinity, pollutants, or nutrients in the wetland, or water
temperature which may adversely impact on biodiversity,
ecological integrity, social amenity or human health.

The project will not result in a substantial and measurable change in the water quality of the wetland, including a substantial change
in the level of salinity, pollutants, or nutrients in the wetland, or water temperature which may adversely impact on biodiversity,
ecological integrity, social amenity or human health.

An invasive species that is harmful to the ecological character
of the wetland being established (or an existing invasive
species being spread) in the wetland.

Based on the criteria under the Ramsar wetland, the proposed development is not likely to result in any invasive species that are
harmful to the ecological character of the wetland being established (or an existing invasive species being spread) in the wetland.
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Conclusion

The proposed development will not result in a Ramsar site being destroyed or substantially modified, nor will it result in impacts to
the critical components, critical processes and critical services and benefits of the Gippsland Lakes Ramsar site (SEWPaC 2010). That
is, whilst there may be minor changes to groundwater and surface flows, and changes in water chemistry (EMM 2020, Water
Technology 2020a), the proposed mine is not expected to have impacts on marine sub-tidal aquatic beds, coastal brackish or saline
lagoons, fringing wetlands, threatened fauna species such as frogs and waterbirds, threatened wetland flora, waterbird breeding
and fisheries resource values (Table 4.1, Page 119-124 in SEWPaC 2010).
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Ta b le A5.5.Significant impact assessment for migratory species.

Doe sthe proje c ta re a supporta nIm porta ntPopula tionofa nEPBC Ac t-liste d m ig ra toryspe c ie sa nd willthe proje c tsig nific a ntlyim pa c ta nym ig ra toryspe c ie s?

The project area is not likely to support an important population of a migratory species and the project is not expected to significantly impact any EPBC Act-listed migratory species.

Sig nific a ntIm pa c tCrite ria -willthe a c tivity: Mig ra torySpe c ie s

Substantially modify (including by fragmenting, altering fire
regimes, altering nutrient cycles or altering hydrological
cycles), destroy or isolate an area of important habitat for a
migratory species

While a small number of migratory species (e.g. Latham’s Snipe) may occupy wetland habitats within the project area on occasions,
the project area would not support an ecologically important migratory shorebird population. The proposed mine will not modify
(including by fragmenting, altering fire regimes, altering nutrient cycles, or altering hydrological cycles), destroy or isolate an area of
important habitat for a migratory species.

Result in an invasive species that is harmful to the migratory
species becoming established in an area of important habitat
for the migratory species

The proposed development will not result in an invasive species that is harmful to the migratory species becoming established in an
area of important habitat for the migratory species. Wetland habitat (waterways and farm dams) within the project area provide
marginal habitat for Latham’s Snipe. All other migratory shorebirds that have been recorded from the locality (within 10 kilometres
surrounding the project area) would primarily reside in high quality habitat throughout the Gippsland Lakes (i.e. not within the study
area).

Seriously disrupt the lifecycle (breeding, feeding, migration or
resting behaviour) of an ecologically significant proportion of
the population of a migratory species

As outlined above, given the low quality habitat for migratory species and the fact that only small numbers of individuals may
temporarily reside within he study area (i.e. not support an ecological significant proportion of any migratory species population),
the proposed mine will not seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically
significant proportion of the population of a migratory species.

Conclusion

The project will remove ephemeral tributary streams and adjoining vegetation which provides marginal habitat for a small number
of migratory species (e.g. Latham’s Snipe).

The removal of potential marginal habitat within the project area is unlikely to significantly impact any migratory species. Based on
the significant impact thresholds on migratory species as outlined in DoEE (2017), the project is highly unlikely to impact an
‘important habitat’ for a migratory species.
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Ta b le A5.6.Significant impact assessment - State and regionally significant values (adopting the criteria for Vulnerable matters of NES).

W illthe proje c tre sultina sig nific a ntim pa c t?

Slender Wire-lily Blue Mat-rush Sandfly Zieria Slender Tick-trefoil Yellow-bellied Sheathtail Bat Eastern Bent-wing Bat

Slender Wire-lily will not
be significantly impacted
by the project.

Blue Mat-rush will
not be significantly
impacted by the
project.

Sandfly Zieria will
not be
significantly
impacted by the
project.

Slender Tick-trefoil will not
be significantly impacted by
the project.

Yellow-bellied Sheathtail bat will
not be significantly impacted by
the project.

Eastern Bent-wing Bat
will not be significantly
impacted by the project.

Sig nific a ntIm pa c tCrite ria -willthe
a c tivity:

Fe a ture a nd Conse rva tionSta tus

Lead to a long-term decrease in the
size of an important population of a
species

The project will result in
the removal of 33
Slender Wire-lily plants.

All specimens of this
plant recorded within the
project area will be
removed.

The project will
result in the
removal of three
Blue Mat-rush
plants.

All specimens of
this plant recorded
within the project
area will be
removed.

The project will
result in the
removal of nine
Sandfly Zieria
plants.

All specimens of
this plant
recorded within
the project area
will be removed.

Despite being recorded in
the broader project area;
the project footprint avoids
the removal of the known
Slender Tick-trefoil plant.

The project will result in the loss of
known habitat for this species,
including 461 scattered trees and
remnant vegetation. Given the
extent of suitable habitat for this
highly dispersive species in the
project locality and region, it is
considered unlikely that the
proposed activity would result in a
long-term decrease in the
population.

The project will result in
the loss of potential
foraging habitat for this
species, including 461
scattered trees and
remnant vegetation.

Reduce the area of occupancy of an
important population

The project will result in the complete removal of the population
recorded within the project area.

The project will not reduce
the area of known
occupancy for this species
within the project area.

The project will reduce the area of
occupancy for this species within
the project area. However, given
the availability of similar and
higher quality habitat in the
project locality and region, the
impacts are not considered
significant.

The project will not
reduce the area of
potential occupancy for
this species within the
project area.

Fragment an existing important
population into two or more
populations

The project will result in the complete removal of the population
recorded within the project area.

One record of this species is
known within the project
area. Potential habitat for
this species throughout the
site will be fragmented as
part of the project.

The proposed clearing will
fragment patches of potential
habitat for this species.

The proposed clearing
will fragment patches of
potential habitat for this
species.
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Adversely affect habitat critical to
the survival of a species

The project footprint is not considered critical to the survival of these species.

The project footprint is
not considered critical to
the survival of this
species. There are no
known cave roost sites
within the project area.

Disrupt the breeding cycle of an
important population

All plants within the project footprint would be removed.
The project will not affect
the breeding cycle of the
known specimen.

The species is considered to be a
vagrant to Victoria and was
previously thought to only occur in
the State between January and
April (Churchill 1998). Given that
the species was recorded on site in
October and mating occurs in
August, it is assumed that
breeding activity could occur
within the project footprint.

Based on the extent of habitat
removal proposed and mobile
nature of the species, the project
is unlikely to disrupt the breeding
cycle of the population.

While Eastern Bent-wing
Bats are dependent on
foraging resources
across a wide range of
habitats, the proposed
clearing is not
considered likely to
disrupt their feeding or
breeding cycle.

Modify, destroy, remove or isolate
or decrease the availability or quality
of habitat to the extent that the
species is likely to decline

All plants within the project footprint would be removed.

Given only one specimen of
this species was detected
through targeted surveys;
any additional populations
within the project footprint
are expected to be very
small in numbers and
possibly represented by only
a few individuals.

The proposed loss of
potential habitat is unlikely
to cause the species to
decline.

The project will remove

461 scattered trees remnant
vegetation which provides
foraging, roosting and breeding
habitat for this species.

In the context of available habitat
in the project locality and region,
this highly mobile and dispersive
species is considered unlikely to
decline as a result of the project.

The project will remove

461 scattered trees and
remnant vegetation
which provides potential
foraging, habitat for this
species.

Given the mobility and
dispersive nature of this
species, it is considered
unlikely that the project
will result in a
population decline.
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Result in invasive species that are
harmful to a vulnerable species
becoming established in the
vulnerable species’ habitat

Assuming the implementation of appropriate mitigation measures, it is not likely that harmful invasive species would become further established as a result of the
project.

Introduce disease that may cause
the species to decline

It is not likely that disease would be increased by the project.

Interfere substantially with the
recovery of the species

No Recovery or Action Statement has been prepared for these species.

Conclusion

Despite the direct loss of individual plants within the project
footprint, the extent of loss is considered relatively low in terms of
the likely total population numbers (noting that these species is not
listed under the FFG Act). Based on the low number of plants
removed and availability of similar and higher quality habitats in the
locality, these species are considered unlikely to be significantly
impacted by the project.

Based on the avoidance of
the known specimen and
findings of targeted surveys
across the project footprint,
this species is considered
unlikely to be significantly
impacted by the project.

The project will remove large
areas of native vegetation which
provide known habitat for this
species. In the context of the
project locality and region and
considering the highly mobile and
dispersive nature of this species,
the proposed activity is considered
unlikely to result in a significant
impact on the population.

Eastern Bent-wing Bat
was potentially recorded
during field surveys
(Section 5.3.3). The
project footprint
supports potential
foraging habitat for this
cave-dwelling species.
However, given the
species mobility and
availability of similar
habitat in the locality, it
is considered unlikely
that the project will
significantly impact by
this species.
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Ta b le A5.7.Significant impact assessment - State and regionally significant values (adopting the criteria for Vulnerable matters of NES) (Table 2)

W illthe proje c tre sultina sig nific a ntim pa c ttothe se spe c ie s?

State significant raptors
(Grey Goshawk and Black
Falcon)

State significant forest owls (Powerful Owl, Masked Owl)

State significant woodland
birds (Brown Treecreeper,
Chestnut-rumped
Heathwren, Speckled
Warbler, Hooded Robin,
Spotted Quail-thrush and
Diamond Firetail)

State and regionally
significant toadlets
(Southern Toadlet and
Dendy's Toadlet

State and regionally
significant birds associated
with semi-aquatic habitats
(Eastern Great Egret,
Nankeen Night Heron, Royal
Spoonbill and Azure
Kingfisher)

No state significant diurnal
raptors will be significantly
impacted by the project.

No state significant forest owls will be significantly
impacted by the project.

No state significant
woodland birds will be
significantly impacted by the
project.

No state significant frog
species will be
significantly impacted by
the project.

No state or regionally
significant birds associated
with semi-aquatic habitats
will be significantly
impacted by the project.

Sig nific a nt Im pa c t
Crite ria - will the
a c tivity:

Fe a ture a nd Conse rva tionSta tus

Lead to a long-term
decrease in the size
of an important
population of a
species

The project will result in the
disturbance of large areas of
potential habitat for these
species, including forest and
woodland, wetland/ aquatic
habitat, and disturbed land.

Given the availability of
similar or higher quality
habitats in the locality, the
project is considered unlikely
to decrease local
populations.

The project will result in the disturbance of suitable habitat
for these species (mainly Masked Owl), including scattered
trees, forest and woodland, and disturbed land.

Neither of these species were recorded within the project
area during targeted surveys (i.e. multiple nights
spotlighting and call playback over different seasons).
There is a potential that the study area forms part of the
home range of both of these species, although Masked Owl
is likely to use ‘open’ cleared areas more regularly than
Powerful Owl. The proposed removal of hollow-bearing
trees and mature trees that will form hollows over time,
will impact any resident population that may reside, or use
habitat in the study area. It is unknown whether the
proposed activity will result in a long-term decrease to any
populations within, and immediate surrounds of the
project area, although there is higher quality forest and
woodland habitat adjoining the project area where these
species may persist.

The project will remove Box
Ironbark Forest, Lowland
Forest, Lowland Herb-rich
Forest, Plains Grassy Forest
and Plains Grassy Woodland,
which provides potential
habitat for these species.

Given the availability of
similar or greater quality
habitats in the locality, the
project is considered unlikely
to decrease local
populations.

The project will remove
areas of Lowland Forest
and other vegetation
communities, that
provide potential habitat
(albeit low-quality) for
these species.

Assuming a population
occurs within the
proposed footprint, a
long-term decline in the
overall population is
unlikely to occur as a
result of the project.

The project will remove
wetland/ aquatic habitat
suitable for these species,
not accounting for broader
foraging areas.

The extent of habitat
removal is not expected to
lead to a long-term decrease
in the size of the population.
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Reduce the area of
occupancy of an
important
population

The project will reduce the area of potential habitat for this species.

Fragment an
existing important
population into two
or more
populations

Grey Goshawk, Black Falcon, Powerful Owl or Masked Owl were not detected within the project area despite extensive
surveys. The proposed removal of habitat within the project area will not fragment important populations into two or
more populations.

The proposed clearing
will fragment patches of
potential habitat for
these species, although
many areas of potentially
suitable habitat are
already largely
fragmented.

All areas of potential habitat
are encompassed by the
project footprint. No areas
of potential habitat will be
fragmented as a result of the
project.

Adversely affect
habitat critical to
the survival of a
species

The project footprint is not considered critical to the survival of these species.

Disrupt the
breeding cycle of an
important
population

Any individuals nesting
within the project footprint
would be directly affected by
the project.

No individuals were recorded through targeted surveys
(call playback and spotlighting). However, the project
footprint encompasses large areas of vegetation and
hollow-bearing trees suitable for roosting and breeding.

Based on the results of targeted surveys there is a potential
for the project to impact breeding habitat for these two
owl species.

Any individuals nesting
within the project footprint
would be directly affected by
the project.

Assuming presence, any
individuals (and their
breeding cycle) within
the project footprint
would be directly
impacted.

Assuming presence, any
individuals (and their
breeding cycle) within the
project footprint would be
directly impacted.

Modify, destroy,
remove or isolate
or decrease the
availability or
quality of habitat to
the extent that the
species is likely to
decline

The project will remove large
areas of potential habitat for
these species, including
potential foraging, roosting
and breeding resources.
Given the mobile and
dispersive nature of these
species, and the availability
of potential habitat within
the surrounding landscape,
the project is unlikely to
cause the species to decline.

The project will remove large areas of potential habitat for
these species, including potential foraging, roosting and
breeding resources.

Given that neither species has been recorded in the project
area, and given the availability of higher quality habitat in
the project locality and region, it is considered unlikely that
these species would decline as a result of the proposed
activity (significant impacts are not likely to occur).

The project will remove large
areas of potential habitat for
these species, including
potential foraging, roosting
and breeding resources.
Given the mobile and
dispersive nature of these
species, and the availability
of potential habitat within
the surrounding landscape,
the project is unlikely to
cause the species to decline.

There is low quality
habitat present within
the study area. Given
the availability of
potential habitat within
the surrounding
landscape, the project is
unlikely to cause these
species to decline.

The project will remove
areas of potential habitat for
these species, including
potential foraging, roosting
and breeding resources.
Given the mobile and
dispersive nature of these
species, and the availability
of potential habitat within
the surrounding landscape,
the project is unlikely to
cause these species to
decline.
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Result in invasive
species that are
harmful to a
vulnerable species
becoming
established in the
vulnerable species’
habitat

Assuming the implementation of appropriate mitigation measures, it is not likely that harmful invasive species would become further established as a result of the project.

Introduce disease
that may cause the
species to decline

It is not likely that disease would be increased by the project.

These species are
susceptible to Chytrid
Fungus. Assuming
appropriate hygiene
measures are
implemented, it is not
likely that this disease
would be introduced or
spread as a result of the
project.

It is not likely that disease
would be increased by the
project.

Interfere
substantially with
the recovery of
the species

No Recovery or Action
Statement has been
prepared for either Grey
Goshawk or Black Falcon.
The proposed mine will not
interfere substantially with
the recovery of either
species.

FFG Act Action Statements have been prepared for both
species (DSE 2003e, 2004c). Although, neither of these
species were detected within the study area during the
targeted surveys, or historically (DELWP 2018b), there is
potential for Masked Owl, and to a lesser extent Powerful
Owl, to use habitat resources within the project area on
occasions. However, the proposed mine is highly unlikely
to interfere substantially with the recovery of either
species.

No Recovery or Action Statement has been prepared for these species. The proposed
mine will not interfere substantially with the recovery of any of these species.
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Conclusion

The project will remove large
areas of potential habitat for
these species. However,
given their high mobility and
capacity to access adjacent
habitats in the locality and
region, it is not likely that
these species would be
significantly impacted by the
project.

Despite not being recorded through targeted surveys, the
project footprint may form part of the foraging range of
each species. The presence of large hollow-bearing trees
also provides a potential future resource for breeding
(Masked Owl more so than Powerful Owl). Based on the
extent of habitat removal proposed and the availability of
higher quality habitat in the locality and region(i.e. larger
consolidated forested areas supporting preferred
habitats), the project is considered unlikely to significantly
impact either of these species at a regional, state or
national scale.

The project will remove
areas of potential habitat for
these species. Given these
species have the ability to
access adjacent habitats in
the locality (i.e. larger areas
of forest and woodland
habitats), it is not likely that
any of these species would
be significantly impacted by
the project.

Despite targeted surveys
for Southern Toadlet and
Dendy’s Toadlet have
not been undertaken,
there is suboptimal
habitat within the
project area for either of
these species. There are
no documented records
of either of these species
within the project area,
nor in the Project
Locality. However, this
may reflect a lack of
targeted surveys for
amphibians. The project
will not significantly
impact these species or
associated habitats at a
regional, state or
national scale.

The project will remove
areas of potential habitat for
these species and this
impact needs to be
considered in the context of
the historic removal and
ongoing degradation of
wetlands in the region.
Although, waterbirds
associated with semi-
aquatic habitats are highly
mobile and have the ability
to access adjacent habitats
in the locality, and while the
removal of aquatic habitats
it not likely to be significant
at a regional, state or
national scale, the project
will result in the loss of some
wetland habitat that could
periodically be used by
wetland dependent species.
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Ta b le A5.8.Significant impact assessment - State and regionally significant values (adopting the criteria for Vulnerable matters of NES) (Table 3)

W illthe proje c tre sultina sig nific a ntim pa c t?

Eastern Pygmy Possum Eastern Long-necked Turtle Emu
State significant flora species with a
moderate or high likelihood of
occurrence

Eastern Pygmy Possum will not be
significantly impacted by the project.

Eastern Pygmy Possum will not be
significantly impacted by the
project.

Emu will not be significantly
impacted by the project.

No state significant flora species
will be significantly impacted by the
project.

Sig nific a ntIm pa c tCrite ria -willthe a c tivity: Fe a ture a nd Conse rva tionSta tus

Lead to a long-term decrease in the size of
an important population of a species

The project will remove Box Ironbark
Forest, Lowland Forest, Lowland Herb-rich
Forest, Plains Grassy Forest and Plains
Grassy Woodland, which provides potential
habitat for this species.

Given that the species has not been
recorded on site and the availability of
higher quality habitats in the project
locality and region, it is considered unlikely
that the project would result in a decline of
a population.

Furthermore, if present within the project
area, this species is unlikely to constitute an
important population as defined by the
Significant Impact Guidelines (Section
4.7.1).

The project will remove known
wetland/ aquatic habitat for this
species in the form of wetlands and
artificial waterbodies (i.e. farm
dams).

Given the relatively common
nature of this species and
availability of similar habitats in the
locality, the project is unlikely to
lead to a decline in local
populations. Furthermore, the
population within the project
footprint is not considered an
important population (as defined
under the adopted criteria).

The project will result in the
disturbance of large areas of
potential habitat for this species,
including forest and woodland,
wetland/ aquatic habitat and
disturbed land.

Given the availability of similar or
greater quality habitats in the
locality, the project is considered
unlikely to decrease local
populations.

The project will result in the
disturbance of large areas of
potential habitat for these flora
species (i.e. various EVCs).

Given these flora species were not
detected through targeted flora
surveys; any populations within the
project footprint are expected to
be very small in numbers and
possibly represented by only a few
individuals.

Based on the above, and
availability of similar or greater
quality habitats in the locality, the
project is considered unlikely to
decrease local populations.

Reduce the area of occupancy of an
important population

The project will reduce the area of potential habitat for these species.
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Fragment an existing important population
into two or more populations

The proposed clearing will fragment
patches of potential habitat for this species.

There are distinct differences in the size of
territories occupied by the different sexes
with the home-range territories of male in
the vicinity of 0.68 hectares and those of
females considerably smaller around 0.35
hectares (Turner and Ward 1995). Given
the small home range and limited mobility
of this species, there is potential for the
proposed clearing to fragment any
populations present.

All areas of suitable habitat are
encompassed by the project
footprint. No areas of suitable
habitat will be fragmented as a
result of the project.

The proposed clearing will
fragment patches of potential
habitat for this species; however,
given the mobile and dispersive
nature of the species, existing
populations will not be fragmented
as a result of the project.

The proposed clearing will
fragment patches of potential
habitat for these species

Adversely affect habitat critical to the
survival of a species

The project footprint is not considered critical to the survival of these species.

Disrupt the breeding cycle of an important
population

The project footprint encompasses large
areas of vegetation and hollow-bearing
trees suitable for breeding. This species has
not been recorded on site and is more likely
to occur within higher quality remnants
within the project locality and region. The
project is unlikely to disrupt the breeding
cycle of the population.

Individuals present within the
project footprint (and their
breeding cycle) will be directly
impacted by the project.

Any individuals nesting within the
project footprint would be directly
affected by the project.

Assuming presence (despite the
results of targeted surveys), all
plants within the project footprint
would be removed.

Modify, destroy, remove or isolate or
decrease the availability or quality of habitat
to the extent that the species is likely to
decline

The project will remove large areas of
potential habitat for this species, including
potential foraging and breeding resources.

Given that this species has not been
recorded on site and the availability of
higher quality habitat in the project locality
and region, it is considered unlikely that the
species would decline as a result of the
proposed activity.

The project will remove areas of
known habitat for this species.
Given the availability of suitable
habitat within the surrounding
landscape, the project is unlikely to
cause the species to decline.

The project will remove large areas
of suitable habitat for this species,
including potential foraging,
roosting and breeding resources.
Given the mobile and dispersive
nature of the species, and the
availability of suitable habitat
within the surrounding landscape,
the project is unlikely to cause the
species to decline.

Given these flora species were not
detected through targeted
surveys; any populations within the
project footprint are expected to
be very small in numbers and
possibly represented by only a few
individuals.

The removal of potential habitat
potentially supporting small
numbers of these species is
unlikely to cause a population
decline.

Result in invasive species that are harmful to
a vulnerable species becoming established
in the vulnerable species’ habitat

Assuming the implementation of appropriate mitigation measures, it is not likely that harmful invasive species would become further established as a result
of the project.
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Introduce disease that may cause the
species to decline

It is not likely that disease would be increased by the project.

Interfere substantially with the recovery of
the species

No Recovery or Action Statement has been prepared for these species

Conclusion

Despite not being recorded through survey
(spotlighting), the project footprint
contains potential habitat, including
hollow-bearing trees which provide an
important resource for breeding activity.

Based on the extent of habitat removal
proposed and the availability of higher
quality habitat in the project locality and
region where this species is more likely to
occur, the project is considered unlikely to
significantly impact this species.

Given that Long-necked Turtle is
relatively common in the locality
and the availability of similar and
greater quality habitat in the
surrounding landscape; it is not
likely that this species would be
significantly affected by the
project.

Given that Emus are relatively
common in the locality and the
availability of similar and greater
quality habitat in the surrounding
landscape, it is not likely that this
species would be significantly
affected by the project.

The subject species were not
detected through targeted surveys
and if present within the project
footprint, are likely to occur in very
low numbers. The removal of
potential habitat for these species
is considered unlikely to constitute
a significant impact.
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1. Introduction

Austral Research and Consulting (Austral) in partnership with Innovative Groundwater

Solutions (IGS) were contracted by Ecology and Heritage Partners (EHP) to undertake a

desktop groundwater dependent ecosystem (GDE) risk assessment for the modelled

impact zone of the proposed Kalbar Resources Fingerboards Mineral Sands Project at

Glenaladale - Gippsland, Victoria. This study forms part of the preparation of an

Environment Effects Statement (EES) for the mine project.

Groundwater modelling undertaken by EMM Consulting Pty Ltd (EMM) has demonstrated

that local groundwater mounding may develop beneath the mine site due to tailing

seepage and that mounding contours may extend several kilometres from the mine site

within the shallow, Quaternary Alluvial aquifer (EMM 2019a). EMM also completed a

Conceptual Surface Water Management Strategy and Water Balance (EMM 2019b).

The impact assessment specifically includes:

 A review of previous groundwater modelling and GDE assessments for the site

undertaken by EMM (EMM 2020a).

 Delineation of an anticipated impact area for GDE mapping and assessment

(mounding zone).

 Mapping of GDEs within the potential impact area (applying the precautionary

principle) including an assessment of the likelihood of groundwater use and level

of confidence in our assessment.

 Assessment of the impact of potential mounding on mapped GDEs based on

baseline depth to water and expected changes in mounded depth to water at the

end of the mine's life (15 years).

 Recommendations for further work, mitigation and monitoring.

Background information on the study site, groundwater model, local geology and

hydrogeology is provided in EMM (2020a). This GDE assessment systematically applies

the framework provided within EMM (2020a) to map GDEs within the impact zone,

including terrestrial vegetation.
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2. Methods

2.1. Review of Previous Groundwater Reports

A technical, peer review of existing groundwater modelling reports produced by EMM for

the mine project was undertaken by our project partner and Principal Hydrogeologist,

Dr. Glenn Harrington (IGS).

The specific objective of this review was to determine whether the modelling results were

a reliable indicator of the areas where GDEs are potentially at risk, based on (i) the

predicted extent of groundwater mounding and changes to the water balance at key

receptors due to mine tailings seepage, and (ii) the extent of drawdown caused by

pumping mine makeup water from the deep Latrobe Group aquifer.

The outcomes of the review also informed the delineation of the study area for the current

GDE assessment (Section 2.1.1).

2.1.1. Delineation of study area

Preliminary EMM groundwater modelling suggested a mounding impact area of 7 km

outside of the mine site boundary; this was also the impact area specified in the project

brief.

However, in line with IGS' recommendation from the peer review (Section 3.1), the impact

zone for this assessment was delineated using the worst-case scenario for modelled

water table mounding at the end of mine (year 15) from the uncertainty analysis contained

within EMM (2019a: discussed in Section 8 and represented in Figure 8.10 in that report).

This scenario was used in order to apply a precautionary approach and to acknowledge

the uncertainty in model calibration demonstrated by EMM (2020a).

The associated gridded surface of predicted mounding under the worst-case scenario at

end of mine (15 years) was sourced from EMM and the impact zone (study area) was

identified from the 0.1 m mounding contour. The 0.1 m contour was selected on the basis

that any mounding of lower magnitude would be indistinguishable from natural variations

(i.e. seasonal water table fluctuation) (Figure 1).
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The Mitchell River and associated alluvial aquifer immediately east of the mine site are not

captured by the study area delineated by the 0.1 m contour and thus are not formally

included in the GDE assessment. This is largely as a result of the boundary condition

imposed in the groundwater model (EMM 2020a), which effectively maintains a constant

river depth of 2 m and thereby controls nearby groundwater levels. In practice, water table

mounding will extend into these areas and be most notable during summer months when

the river stage is lowest. For this reason, we discuss potential impacts to the Mitchell

River, associated alluvial aquifer and riparian vegetation in Section 4.

As requested in the project brief, the study area did not include the mine site footprint as

the entire footprint will be impacted.
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 Figure 1: Map of study area and impact zone (as depicted by 0.1 m contour from worst-case at end of mine scenario).
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2.2. Mapping of GDEs

GDEs are defined as:

'Ecosystems which require access to groundwater on a permanent or intermittent

basis to meet all or some of their water requirements so as to maintain their

communities of plants and animals, ecological processes and ecosystem

services' (Richardson et al. 2011).

Ecosystem dependency on groundwater can vary spatially and temporally.

GDE are currently classified into three types:

1) Ecosystems dependent on the surface expression of groundwater (surface

expression GDEs) - rivers, wetlands, springs

2) Ecosystems dependent on the subsurface presence of groundwater (terrestrial

GDEs) - terrestrial vegetation and riparian areas (phreatophytes)

3) Aquifer and cave ecosystems (subterranean GDEs)

This GDE assessment focuses on GDE types 1 and 2: more specifically rivers, wetlands

and terrestrial vegetation. Springs and cave/aquifer GDEs were not included in the

mapping or assessment (however none were mapped for the study area in the National

GDE Atlas; http://www.bom.gov.au/water/groundwater/gde/).

The mapping undertaken in this project does not indicate the degree of groundwater

dependence, only locations in the landscape of potential GDEs; this is based solely on

depth to water (DTW) and previous mapping/studies.

In order to map potential GDEs within the study area, the following Victorian datasets

were sourced from Data.Vic (https://www.data.vic.gov.au/) and used to provide base

mapping units:

 Rivers: Victorian river segments were used as the mapping unit (hy_watercourse)

 Wetlands: Victorian wetland polygons were used as the mapping unit

(WETLAND_CURRENT)
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 Ecological Vegetation Classes (EVCs): Victorian EVC polygons were used as the

mapping unit (NV2005). Note: field-verified or fine-resolution EVC mapping was

unable to be provided for the project (outside of the mine footprint), thus the

Victorian EVC layer was used to map terrestrial vegetation.

2.2.1. Determination of likelihood of groundwater dependence

Selection of baseline DTW grid

Comparison of EMM’s pre-mine steady state modelled DTW with the Victorian Aquifer

Framework (VAF) DTW mapping (https://www.vvg.org.au) revealed the EMM water table

elevation is typically much deeper than the VAF water table elevation, and generally

between 20 m and > 50 m different across the study area (Figure 2). Accordingly, the

selection of either DTW surface results in a very different level of GDE likelihood and

hence GDE class (see Table 2).

Due to a lack of historical groundwater level measurements reported in EMM (2020b) for

the mine site and further west, the VAF DTW surface was initially thought to be a more

reliable indicator of groundwater levels in this area. However, subsequent discussions

with EMM’s modelling team on Friday 1 February 2019, indicated that modelled pre-mine

groundwater levels provided a better match to recently measured groundwater levels from

the mine site, compared to those used to create the VAF DTW surface. This claim was

later substantiated by EMM providing GIS shapefiles for both modelled and measured

potentiometric surfaces, which showed reasonable agreement of typically 1-5 m around

the mine site. EMM also reissued an updated version of the error “bubble plot” from their

report (i.e., Figure 5.03 in EMM 2020a). Hence the EMM modelled DTW surface was

considered to be a more defensible pre-mine baseline condition on which to classify GDE

likelihood and compare mounding impacts, even though the VAF DTW distribution is more

consistent with datasets used for the National GDE Atlas and other regional GDE

mapping acquired for the study. The EMM derived grid best serves as a long-term,

average DTW for the shallow aquifer (Joel Georgiou, EMM, pers. comm., 01/02/2019).

Appendix 1 contains a comparative map of classified GDEs for terrestrial vegetation using

the VAF DTW as a baseline to demonstrate the difference in GDE class and provide

context for this issue.
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However, the EMM DTW surface lacks calibration points west of the mine site, within the

predicted extent of mounding, due to a paucity of historical water level measurements

within that area of the model domain (i.e. closest bores are within the mine site, or east of

the Mitchell River - EMM 2020a; Figure 5.03, p. 142). The prevailing uncertainty in this

region of the study area is reflected in the confidence rating (see Section 2.2.2 below).
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 Figure 2: Map showing the degree of variation between EMM and VAF DTW mapping for the study site and model
domain.
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Attribution of DTW to GDE base mapping units

Due to the variability in areas of vegetation and wetland polygons, lengths of stream

sections and coverage of DTW grid cells (i.e. several DTW grid cells occur within base

mapping units), various metrics were applied in order to capture the range of DTW for

each GDE and to ensure GDEs that potentially only access groundwater at higher water

table elevations were identified. The methods we adopted for each of the base mapping

units are summarised in Table 1.

 Table 1: Summary of method applied to attribute DTW to potential GDEs.

GDE base

mapping unit

Approach to attribute DTW Justification

EVC The lowest quartile of DTW from 5 m

resampled grid cells hosted within the

polygon.

Three percent of EVC polygons were

fragments smaller than the 5m grid and

were deleted.

25th percentile used as larger polygons

covered a wide range of elevations and

DTWs.

DTW grid resampled to include whole

cells within smaller EVC features

Wetlands The median DTW from 5 m resampled

grid cells hosted within the polygon

DTW grid resampled to include whole

cells within wetland features

Rivers The minimum DTW from grid cells

intersected by the line

Use of minimum identifies segments

that have some exposure to

groundwater.

The resolution of the model grid is

relatively large compared to many

segments

GDE classification

Once baseline DTW had been assigned to base mapping units, the likelihood

classification in Table 2 was then applied to identify potential GDEs and GDE class. This

classification is based on that provided in EMM (2020a), which was adapted from CDM

Smith (2015).
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 Table 2: GDE likelihood classification based on EMM worst-case end mine DTW.

DTW (mbgl)^ GDE Likelihood GDE Class

0-1 Very High Class 1

1-5 High Class 2

5-10 Moderate Class 3

10-15 Low Class 4

>15 Negligible Class 5

^ mbgl = metres below ground level

Other sources of information were reviewed in order to inform and verify the mapping of

GDEs, including the GDE Atlas; regional potential GDE mapping

(https://www.data.vic.gov.au/data/dataset/potential-groundwater-dependent-ecosystem-

gde-mapping-for-the-east-gippsland-cma); and groundwater - surface water interaction

studies undertaken by students at Monash University). The GDE Atlas and regional

potential GDE mapping used the VAF DTW mapping and thus aligned poorly with our

classification of GDEs for the study area.

Two Monash University Honours theses investigated groundwater-surface water

interactions in the Mitchell River between the Glenaladale and Rosehill surface water

gauges, using a combination of geochemical tracers and data from the bore observation

network (Bajan 2018; Yu 2010). The area of the Mitchell River included in the east of the

study site was demonstrated to be a strongly gaining reach, which aligns well with our

GDE classification and mapping. Upstream of Glenaladale-Lindenow Road the river may

be primarily losing and downstream of Alexanders Road it is typically variably

gaining/losing.

Due to the conservative nature of the method applied to attribute baseline DTW to GDE

mapping units, terrestrial GDEs may be overrepresented (i.e. even though entire EVC

polygons have been assigned a specific GDE class, only part of that area may be

regarded as a potential GDE; for example, valley areas).

It is possible that other GDEs may exist in the study area and be supported by a sub-

surface, shallow or perched system that is recharged via episodic rainfall and runoff,

rather than the watertable (phreatic groundwater system). Potential clay lenses have been

mapped within the Coongulmerang Formation (EMM 2020a).
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These sites would most likely not have been mapped in our assessment but are unlikely

to be impacted by expected mounding in the shallow aquifer.

Likewise, there is a possibility that non-GDE surface water features (rivers and wetlands)

and remnant terrestrial vegetation, that do not currently have a connection with underlying

groundwater, may be impacted by groundwater mounding and become connected to the

water tables in future. This is discussed further in the impact assessment (Section 3.2).

The GDE mapping method applied in this assessment ensured that a precautionary

approach was applied and that the GDE layer is robust given the current, best level of

knowledge available for the site.

2.2.2. Determination of confidence

Confidence in the identification of GDE potential was assigned based on the classification

presented in Table 3.

 Table 3: GDE confidence classification.

GDE

Confidence

Description

High Where GDE has been verified via field studies, i.e. Mitchell River

Moderate Where GDE has been mapped via the classification applied in this assessment

and there are EMM model calibration data points within 5 km

Low Where GDE has been mapped via the classification applied in this assessment

and there are no EMM model calibration data points within 5 km

N/A For GDEs with a likelihood classed as 'negligible'

2.3. Assessment of GDE Impact

The assessment of potential impact to GDEs focused on the expected mounding effects

of mine operation and tailings seepage into the shallow, Quaternary Alluvial aquifer,

proximal to the mine site. Although drawdown impacts are expected in other aquifers as a

result of mine operation and existing groundwater extraction (i.e. Latrobe Valley Group)

the impact to GDEs from the deeper confined aquifers was not assessed for reasons

provided in EMM (2020a) (i.e. it is assumed that intervening aquitards provide sufficient

barriers to protect the shallow alluvial aquifer).
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Potential impact to GDEs was based on the framework included in EMM (2020a); largely

adopted from similar studies by CDM Smith (2015) and Froend and Loomes (2004). The

potential impact classification is based on a combination of (i) expected change in DTW

due to mounding, and (ii) GDE sensitivity to changes in groundwater quantity/quality. The

premise for the classification being that dryland ecosystems (Class 5) have the least

tolerance for water table rise and permanent wetlands (Class 1) have the greatest

tolerance as they are already inundated. Thresholds for other GDE types are applied on a

sliding scale between these two extremes. This risk classification is applied as a first pass

and the associated thresholds are quite arbitrary, however it was considered sufficient to

underpin an initial risk assessment in the absence of other knowledge or data for local

ecosystems.

For the GDE impact assessment a gridded surface of predicted water table mounding

under the worst-case scenario at mine end (15 years) was sourced from EMM. It was

noted at the time that while EMM defined the worst-case scenario as the model simulation

that produced the largest area covered by the 1 m mounding contour within the water

table aquifer, the base-case scenario resulted in a slightly larger total area of impact at the

0.1 m contour. DTW metrics for assessing potential impact from mounding were the same

as those used for determining likelihood (see Table 1, Section 2.2.1).

The mounding risk classification shown in Table 4 was then applied to determine the

potential risk of mounding at GDE sites (note: unlike drawdown thresholds, which are

typically based on relative changes to the water table elevation, mounding thresholds are

fixed levels listed as the depth below ground level). This classification approach considers

both change in DTW but also GDE sensitivity. It was assumed that this classification was

applicable to EVC and river segment GDE types. It was not necessary to assess its

application to wetlands as no wetlands with GDE potential were identified in the study

area.

All groundwater models, regardless of their scale and perceived complexity, possess

considerable uncertainty that arises out of necessary simplifications in model design,

assumptions of input parameters and upscaling, and measurement errors. The model for

this EES is perhaps different to many, in that EMM have at quantified and articulated

some of the uncertainty. This report accounts for the uncertainty demonstrated in the

EMM model by a) conducting a technical review of the model and sensitivity/uncertainty

analysis (Glenn Harrington, IGS), b) adopting the worst case tested scenario, and c) using
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the end of mine mounding results to delineate the GDE study area. This area represents

a highly conservative extent for the impacted area over the entire life of the mine.

 Table 4: Mounding thresholds (m bgl) used to define risk ratings (EMM 2018; adapted
from CDM Smith 2015).

GDE Class Low Moderate High

Class 1 0.75 0.25 0

Class 2 1.75 0.75 0.25

Class 3 3 1.75 0.75

Class 4 6 3 1.75

Class 5 10 6 3

The associated risk rating table (Table 5), adapted from that developed by Froend and

Loomes (2004) describes potential impacts on various GDE types. It aims to provide

qualitative context for the associated mounding risk classification presented in Table 4.

 Table 5: Risk rating for consequence of mounding impacts to GDE types (EMM 2018;
adapted from Froend and Loomes 2004).

Rating Consequence for Terrestrial

Vegetation (Phreatophytic)

Structure/Distribution

Consequence for Wetland

Structure/Distribution

Consequence for

Instream

Ecological

Character and

Function

Low No significant change in

distribution of terrestrial

phreatophytic species

No significant change in

distribution of aquatic, semi-

aquatic species

No significant

change in flux to

river, and thus in-

stream ecology

Moderate Some evidence of changing

distribution of species,

encroachment of more

waterlog- tolerant species into

areas previously dominated

by less waterlog- tolerant

species.

Some evidence of changing

distribution of species, with

increased waterlogging

allowing adjustment of

ecotones in wetland boundary.

Signs of increase in wetland

through changing

Measurable change

in flux to river.

Some evidence of

changing distribution

of species, with

some adjustment in

the distribution in
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Rating Consequence for Terrestrial

Vegetation (Phreatophytic)

Structure/Distribution

Consequence for Wetland

Structure/Distribution

Consequence for

Instream

Ecological

Character and

Function

Measurable change in the

demographics of some

species

demographics of more than

one species

bank vegetation

High Overstorey and understorey

decline and/or loss of species

from ecosystem. Significant

reduction in abundance of

dominant species and/or

significant change in

dominant populations

Significant reduction in

abundance of dominant

species and/or significant

change in dominant population

(possibly complete change to

wetland water regime including

increase in period of

inundation)

Significant change in

flux to river (e.g.

decrease in loss to

groundwater,

transition from losing

to gaining

conditions, or

increase in inflows

from groundwater)

Potentially complete

change in river

ecology and water

quality

Seasonality and rate of change in DTW at GDEs could not be assessed from the

modelling results provided by EMM. Rate of mounding is unable to be assessed

quantitatively or qualitatively without further scenario modelling (Joel Georgiou, EMM,

pers. comm. 21/01/2019). Therefore, the impact assessment presents an assessment of

the potential, absolute impact of mine mounding (worst-case 15 year) compared to long-

term average, pre-mine DTW.

GDE value was not included in the impact assessment (i.e., all potential GDEs were

treated equally); however significant values associated with base units mapped within the

study area are discussed in Section 3.1.1. Impact was assessed in terms of water

elevation only and not water quality or biological integrity.
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3. Results

The GDE assessment framework included in EMM (2020a) has been adapted for use in

the current GDE assessment.

3.1. Mapping of GDEs

An overview of the base mapping units used in the GDE assessment within the study area

is provided in Figure 3. EVC type, river name and wetland type are included where known.

A large area of Lowland Forest/Lowland Herb-rich Forest occurs in Limpyers State Forest,

a DELWP plantation and Providence Ponds/Perry River Water Frontage, west of the mine

site. Plains Grassy Forest is distributed mostly in scattered remnants, north and west of

the mine site. Plains Grassy Woodland and Lowland Forest/Damp Sands Herb-rich

Woodland Mosaic occur south of the mine site. Wetland areas occur on the plain south of

the mine site. Areas of deep freshwater marsh occur south of the mine site and are

associated with Perry River, Deep water Morass and Lindenow Wildlife Sanctuary. Most

of the waterways in the study area are associated with the main stems of the Perry and

Mitchell Rivers (Figure 3). Wetlands and waterways are shown below (Figure 3).
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Figure 3: Map of GDE base mapping units within the study area; vegetation (top) and wetlands/waterways (bottom).
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In total 110 potential GDE base mapping units were mapped for the study area with DTW

<15 m, including 60 river segments and 50 EVC polygons. There were no wetlands

mapped as likely GDEs within the study area and GDE mapping was limited to areas of

shallow water table in the north and east of the mine site (Figure 4). GDEs mapped as

having a very high likelihood were located along the lower reach of Moilun Creek (Swamp

Scrub/Warm Temperate Rainforest/Billabong Wetland Mosaic). GDEs with a high

likelihood were mapped further upstream along Moilun Creek (Dry Valley Forest and

Lowland Forest) and west of Skull Creek in the far southeast corner of the study area

(Plains Grassy Woodland). Moderate likelihood GDEs were mapped along Long Marsh

Gully, Perry Gully, Simpson Gully, Lucas Creek, Moilun Creek and unnamed tributaries of

the Mitchell River (Plains Grassy Forest and Valley Grassy Forest) (Figure 4).
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 Figure 4: Map of GDE likelihood within the study area (top) and zoomed extent (bottom).
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GDE confidence was classified as moderate for all GDEs, as the Mitchell River falls

outside of the study area (would have been mapped with high confidence - strong gaining

conditions and high groundwater interaction has been verified for this site via field studies;

Bajan 2018; Yu 2010); also there were no GDEs mapped in the area west of the mine.

3.1.1. GDE Value

The impact assessment does not include GDE value considerations and thus impact to all

GDEs is assessed equally. GDE value could be considered in future if required. In

summary, the following values are associated with the study area:

 The Mitchell River has a special listing under the Heritage Rivers Act 1992 due to

its rich ecological and cultural heritage and unique social and recreational value.

 Two Directory of Important Wetlands in Australia (DIWA) wetlands are located

outside of the study area to the south - Deep Water Morass and east - Lindenow

Wildlife Sanctuary (Figure 3).

 Seasonal Herbaceous Wetlands are a nationally listed community (Environment

Protection and Biodiversity Conservation - EPBC Act 1999). A gridded surface

displaying the likelihood of occurrence of this community was obtained and

overlaid the study area (Papas et al. 2016). There is a low likelihood (<50%) of this

community occurring in the shallow DTW area north and east of the mine site.

There is a higher likelihood of it occurring in the study area south of the mine site

(>70%), however DTW in this area - although affected by mounding - is still

modelled to be 60 - 70 m bgl. This community would not be considered a GDE and

mounding is not expected to impact on any areas of likely occurrence.

 The Mitchell River flows into Lake King, which forms part of the Gippsland Lakes

Ramsar site - a wetland site of international significance also protected under the

EPBC Act.
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 Gippsland Red Gum Grassy Woodland is a nationally threatened ecological

community under the EPBC Act. It is known to occur within the study area and is

often associated with the following EVCs: Plains Grassy Woodland and Plains

Grassland. Plains Grassy Woodland is mapped within the study area and 45 ha of

this community has been identified as a class 2 GDE. However, these areas are

considered to have low to negligible risk as a result of predicted mounding as

Plains Grassy Woodland occurs mostly south of the mine site and some remnant

roadside areas. Whilst Plains Grassy Woodland west of Skull Creek in the far

southeast corner of the GDE study area was mapped as having a high likelihood

of groundwater dependence, when the mounding thresholds and risk were applied

(Section 3.2) < 1 ha of this community had a low risk of impact from groundwater

mounding.

The bioregional conservation status of the EVCs associated with GDEs in the study area

are presented in Table 6. The distribution of these can be seen in Figure 3.

The importance of habitat provision by GDEs for threatened flora and fauna species is

unknown. The identification of threatened species associated with mapped GDEs was

outside the scope of the project.

 Table 6: Bioregional conservation status of EVCs associated with GDEs in the study
area.

EVC

No.

EVC Name Bioregion Bioregional

Conservation Status

16 Lowland Forest Gippsland Plain Vulnerable

19 Riparian Shrubland Gippsland Plain Endangered

47 Valley Grassy Forest Gippsland Plain Vulnerable

55 Plains Grassy Woodland Gippsland Plain Endangered

151 Plains Grassy Forest East Gippsland

Lowlands

Endangered

151 Plains Grassy Forest Gippsland Plain Vulnerable

169 Dry Valley Forest East Gippsland

Lowlands

Vulnerable

169 Dry Valley Forest Gippsland Plain Endangered
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EVC

No.

EVC Name Bioregion Bioregional

Conservation Status

701 Swamp Scrub/Warm Temperate

Rainforest/Billabong Wetland Mosaic

Gippsland Plain Endangered

795 Lowland Forest/Damp Sands Herb-rich

Woodland Mosaic

Gippsland Plain Vulnerable

3.2. Assessment of GDE Impact

Mounding thresholds and associated risk ratings (see Section 2.3) were applied to

mapped potential GDEs to assess mounding impacts (Figure 5). Mapped EVCs that are

unlikely to be GDEs were also assessed to determine if water table mounding had the

potential to change their status to become new GDEs. This exercise found there were no

river segments, wetlands or patches of vegetation that could potentially change from non-

GDEs to GDEs as a result of mounding.

A segment of lower Moilun Creek was classified as having a high risk, and segments on

tributaries of Lucas Creek and Skull Creek were classified as having low risk (both east of

the mine site). In terms of vegetation, 2.5 ha of the endangered Swamp Scrub/Warm

Temperate Rainforest/Billabong Wetland Mosaic was classified as high risk.

Two small (< 1 ha) areas of Plains Grassy Woodland and Dry Valley Forest were

classified as low risk, as was 4 ha of Plains Grassy Forest. 'At risk' vegetation was mostly

associated with the riparian areas of the lower reach of Moilun Creek (Figure 5). These

have been assessed out on site by Ecology and Heritage Partners and are low-quality

patches of native vegetation (EVCs).
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 Figure 5: Map of GDE risk from potential mounding within the study area (top) and zoomed extent (bottom).
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4. Discussion

Groundwater modelling undertaken by EMM (2020a) has demonstrated that local

groundwater mounding may develop beneath the mine site due to seepage of tailings

water and the low transmissivity of underlying aquifers. Assuming all tailings water reports

to the water table, localised mounding could result in the water table surface being hosted

within the tailing cells (localised mounding within the tailing cells is predicted to be ~ 75 m

above the pre-mining water table; EMM 2020a). However, mounding is likely to be

constrained to the active tailing cells and their immediate vicinity, with steep hydraulic

gradients at the edge of the tailing cells. The 0.1 m mounding contour under the worst-

case end of mine scenario is expected to extend ~ 6 km from the boundary of the mine

site at the longest point (EMM 2020a).

During the first ten years of post-mining recovery, the extent of mounding, defined by the

0.5 m mounding contour, is predicted to remain relatively constant; thus, mounding impact

may remain for up to 25 years (maximum residual mounding of around 2 m is expected

across small areas of the mine 10 years post mine cessation; EMM 2020a).

Drawdown impacts as a result of mine water supply are considered low, since impacts are

largely constrained to the Latrobe Group Gravels with only minor drawdown predicted in

the overlying Seaspray Group and negligible impact on shallower aquifers. Therefore, the

GDE assessment focused solely on potential impacts of mounding in the shallow alluvial

aquifer.

GDE mapping

A number of GDEs were mapped across the study area. In total, 110 GDE base mapping

units were mapped and comprised of stream segments and areas of vegetation

associated with tributaries of the Mitchell River, both north and east of the mine site,

where DTW is relatively shallow (note: no wetlands were identified as GDEs within the

study area). Class 1 and 2 GDEs were mostly associated with Moilun Creek in the

northeast of the study area and included Plains Grassy Forest (Vulnerable), Lowland

Forest (Vulnerable), Damp Valley Forest (Endangered) and Swamp Scrub/Warm

Temperate Rainforest/Billabong Wetland Mosaic (Endangered). A small area of Plains

Grassy Woodland (Endangered) was also mapped as a class 2 GDE on Wallers Lane, in

the far southeast of the study area.
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Impacts to GDEs within the study area

Potential impact from mounding on classified GDEs was typically negligible to low. The

only area considered at high risk was the lower reach of Moilun Creek, in the northeast of

the study area. This section of river and the associated riparian vegetation (endangered

Swamp Scrub/Warm Temperate Rainforest/Billabong Wetland Mosaic) are classified as

class 1 and 2 GDEs that will potentially endure mounding at or just below surface (0 –

0.25 m bgl). The change in DTW under mounding at the site is ~0.15 – 0.2 m, which is

most likely within the range of natural variation in the local water table. The pre-mine flow

regime and perenniality of Moilun Creek is unknown, however due to average DTW being

< 1m, a strong groundwater – surface water interaction is considered highly likely. With

projected mounding resulting in an at/near surface water table at least in one segment of

the creek, change in flux to the waterway is likely to occur and could result in changes in

river ecology and water quality. Mounding may also impact the health of the endangered

riparian vegetation by resulting in both overstorey and understorey decline and/or

significant change in dominant populations. This community would most likely tolerate

extended, seasonal periods of increased inundation (as it is dominated by Leptospermum

lanigerum and Melaleuca ericifolia, as well as rushes and sedges and is frequently

waterlogged for extensive periods, occasionally to the extent of shallow inundation).

However, any constant increase in inundation leading to permanency would most likely

cause an impact and result in a decrease in species diversity (Frood and Papas 2016).

Water quality impacts may also need to be considered. However, it is important to note

that a site inspection of the area along the lower reaches of Moilun Creek revealed that

many areas do not support patches of remnant native vegetation (exotic vegetation), and

many of the areas that do contain native vegetation are highly modified and subject to

ongoing disturbances (e.g. agricultural activities) (Ecology and Heritage Partners Pty Ltd

2020). As such, any impacts to the vegetation associated with groundwater mounding are

likely to be localised and negligible.

Impacts to the Mitchell River

The Mitchell River, located only 400 m east of the mine site, is Victoria’s largest perennial

river and it flows into the Gippsland Lakes (Ramsar site). It also provides water for

irrigation in Lindenow and domestic use in Bairnsdale and supports Australian Grayling

and Black Bream. Groundwater appears to be topographically controlled locally and flow

is from west to east with groundwater reporting to the Mitchell River and eastern Mitchell

floodplain. Recharge to the alluvial aquifer is via riverbanks during and after rain.

Therefore, the lower Mitchell catchment is a hydrologically connected system which

consists of a river, riverbanks and an alluvial aquifer.
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The Mitchell River, its associated riparian vegetation and floodplain communities are all

outside the study area delineated for the formal GDE assessment (Section 2.1.1),

however mounding is expected to extend into this area and there is likely to be an

increase in groundwater discharge to the Mitchell River.

EMM (2020a) proposed that mounding does not impact the Mitchell River alluvials directly

to the east, however this suggestion fails to acknowledge that the magnitude of mounding

in this region of the model domain is limited by the boundary condition imposed on the

river (Section 2.1.1). Mounding and increased groundwater flux to the alluvial aquifer is

likely to result in increased baseflow, which will be most evident during the summer, low

flow period. The Mitchell River is perennial and strongly gaining in the reach adjacent the

study area. Baseflow index has been reported to be up to 0.6 and the water table around

the mine site was found to be 3-4 m above the height of the river (EMM 2020a).

Groundwater inflow estimates are highly variable although all indicate strong gaining

conditions (~ 29 GL/year (EMM 2020a); 5,000 - 10,000 m3/day (Yu 2010); and 2,498

m3/day (November) - 8,235 m3/day (August) (Bajan 2018)). Yu (2010) determined

groundwater contributed 9-13 % of the actual river flow.

The physical relationship between the river height and water table, in part, controls the

groundwater - surface water interactions along the Mitchell River. A rise in water table

increases the hydraulic gradient, which in turn increases the amount of groundwater inflow

into the river. Increased flow to the alluvial aquifer is predicted by EMM (2020a) to peak at

~1,460 kL/d, with the majority of this additional groundwater flow (725 kL/d) reporting as

increased baseflow to the Mitchell River (i.e. 0.725 ML/d). Average summer flow in the

Mitchell River is 71 ML/d and annual average flow 1,145 ML/d at Glenaladale (Bajan

2018). The modelled change in flow is ~1% and any greater change in flow, particularly

during very low flow periods, has the potential to alter groundwater-surface water

interactions.

Modelled riparian vegetation associated with the Mitchell River or existing between the

study area boundary and the Mitchell River includes the following endangered EVCs:

Gallery Rainforest, Swamp Scrub/ Warm Temperate Rainforest/ Billabong Wetland

Aggregate, and predominately Riparian Shrubland (see Appendix 2 - map of Mitchell

River EVCs). These communities can tolerate constant water-logging although prefer

more seasonal inundation (typically up to 6 months) (Frood and Papas 2016; EVC

Benchmarks).

An increase in river stage and constant elevation in water table/bank storage may impact

these communities by leading to a shift in distribution gradients and favouring aquatic
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species over terrestrial species. The change in flux to the river during the summer (low

flow) months needs to be considered and potentially monitored over time.

Environmental receptors assessed by EMM (2020a)

EMM (2020a) assessed change to water budgets for a number of key environmental

receptors within the model domain under mounding projections. These included the

Mitchell River, Perry River, Providence Ponds and Gippsland Lakes. They reported a

change to all water balance components under maximum impact for the base-case, worst-

case and best-case mounding scenarios (EMM 2020a; Table 8.2, p. 186). In order to

achieve the smallest mound extent, the hydraulic conductivity of underlying formations

was increased, resulting in larger changes to some water balance components (EMM

2020a).

The Perry River, a smaller ephemeral river located to the west of the mine site, generally

only flows during times of high rainfall and thus would represent a source of groundwater

recharge during these episodic events. However, sections of the river most likely intersect

baseflow from the surrounding upper aquifer system all year round in areas where the

DTW is shallow, such as the region around the Providence Ponds Reserve. The

groundwater in this region may be associated with perched or shallow sub-surface water,

rather than groundwater from the phreatic system as DTW is ~30 m bgl (EMM 2020a).

Providence Ponds is a chain of ponds system and a tributary of the Perry River. It

supports diverse flora and fauna, including threatened vegetation communities: Sandy

Flood Scrub and Gippsland Red Gum (Eucalyptus tereticornis subsp. mediana) Grassy

Woodland, as well as Seasonal Herbaceous Wetland.

The Gippsland Lakes Ramsar site is a major discharge area for the shallow alluvial

aquifer (and potentially other underlying aquifers) and it receives inflows from several

major waterways including the Mitchell River. The lakes could be affected by activities that

intercept groundwater flow paths.

Both Perry River and Providence Ponds, although occurring within the study area, were

not mapped as GDEs and are not expected to be impacted by mounding in the shallow,

alluvial aquifer. Impacts to the Gippsland Lakes were reported as unlikely in EMM

(2020a), largely due to the distance from the mine site.
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5. Conclusions and Recommendations

Potential GDEs were mapped in the north and east of the study area and were largely

associated with tributaries of the Mitchell River and Moilun Creek. The projected

mounding at end of mine (15 years) will likely result in few GDEs being impacted, namely

a lower reach of Moilun Creek and associated riparian vegetation. However, based on a

site assessment completed by Ecology and Heritage Partners, these areas are highly

degraded and support either exotic vegetation or low-quality native vegetation surrounding

by cleared paddocks (Ecology and Heritage Partners 2020). Although, there is potential

(albeit low) for threatened flora species to occur in this area, given the small area and the

highly degraded nature of the vegetation, there is a lower likelihood that any species

occur. It is understood that this area of potential GDEs will be monitored during the

operation of the mine to determine any changes and negative impacts to vegetation,

including any impacts on significant species (see below Page 33).

Although outside of the area delineated for formal GDE risk assessment, there is also the

potential for the Mitchell River and associated ecosystems to be impacted, both by

mounding in the local water table and increased groundwater discharge. These

ecosystems are already highly connected to groundwater and can withstand water-

logging, however any significant increase to periods of inundation are likely to impact on

ecosystem health and potentially water quality, particularly during periods of very low flow.

Mounding impacts are predicted to be sustained within the study area for some time after

the mine ceases operation (>10 years). As a result, impacted GDEs could be exposed to

a steady change in DTW for a period of 25 years or more.

Our assessment only considered the potential, absolute impact of mounding to GDEs

mapped within the study area defined by the 0.1 m contour of the worst-case scenario at

the end of the mine operations (15 years). Drawdown or mounding impacts associated

with mine operation, outside of this area, have not been assessed. We understand that

the base case scenario assumes a water supply of 3 GL/yr from the Latrobe Group

Gravels (0 to 3 years mine operation); followed by a total water supply sourced from the

Mitchell River through a surface water allocation (4-15 years mine operation) (Joel

Georgiou, pers. comm. 21 December 2018). Our assessment of likely impact to the

Mitchell River from mounding does not include an assessment of associated impacts from

water extraction. The interplay of mounding and extraction impacts in the Mitchell River

would need to be assessed via further hydrological and water balance assessments. It is

integral that associated Mitchell River assessments consider potential changes to river

flux under projected mounding conditions.
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The current assessment involved a detailed desktop analysis. Change in the seasonality

of the watertable and rate of change of mounding would usually be assessed to determine

impacts to GDEs. However, given the few GDEs identified within the study area and the

fewer GDEs assessed as potentially being at risk from mounding, further scenario

modelling was not warranted. The potential consequences to GDEs in the study area are

low to negligible, as changes in the water table are typically well within natural seasonal

watertable variation and that potential risk can be managed through monitoring

(waterable, water quality and riparian/instream health in lower Moilun Creek and Mitchell

River).

However, in order to improve and build on the GDE assessment, as well as mitigate and

monitor GDE impacts from the mine operation, a robust groundwater and surface water

monitoring program should be undertaken to provide a framework where any impacts to

GDEs can be detected, and contingency actions can be implemented.

As outlined in Coffey (2019):

Results from groundwater and surface water monitoring activities will be recorded

and regular reports prepared on an annual basis by suitably qualified in-house

staff or experienced third parties. Results from monitoring activities will also feed

into formal environmental and sustainability reporting undertaken by Kalbar to

regulators.

Monitoring reports will be submitted to regulatory authorities annually, or in line

with the environment permit conditions. Kalbar will also report the results of

monitoring activities to relevant stakeholders on a regular basis, or through its

website.

There may be a need to monitor groundwater mounding, particularly in the areas of

priority GDEs. Water quality and general river health (especially health of riparian

vegetation) should also be monitored at Moilun Creek and the Mitchell River. Ecosystem

requirements should be determined for key GDEs and thresholds in change to watertable

developed. Monitoring should ensure that appropriate management interventions are

invoked when thresholds are approached (i.e. via a trigger response framework; this is in

line with EMMs adopted GDE management strategy (EMM 2020a; Section 3.7, p. 92).

Immediate thresholds could be exceedances of modelled mounding projections.

Management and mitigation measures may need to be developed via a GDE

management strategy for high risk potential impacts. This would be used to manage

water-related impacts to an appropriate level of risk.
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Appendix 1 - Comparison of GDE Class for terrestrial vegetation
based on VAF DTW
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Appendix 2 - EVCs of the Mitchell River, east of the mine site
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Glenaladale, Victoria
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Introduction

A desktop ecological assessment was required at a property located at 2705 Bairnsdale-Dargo Road,

Glenaladale, Victoria (Standard Parcel Identifier number 1\LP69778) as part of the proposed

Fingerboards Mineral Sands Project. Given that property access was not permitted during the detailed

ecological investigations undertaken as part of the project Environment Effects Statement (EES) and

assessment under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999

(EPBC Act) a desktop ecological assessment has been completed.

The purpose of the desktop assessment is to identify the extent and type of native vegetation present

across the property and to determine the likely presence or otherwise of significant flora and fauna

species and/or ecological communities. An assessment of the impacts to any ecological values access

the property was also undertaken. An ecological risk assessment and impact analysis, together with

avoidance and minimisation measures that will be implemented as part of the project are outlined in

the detailed ecological investigations completed for the project (Ecology and Heritage Partners 2020).

Objectives

The objectives of the desktop ecological assessment were to:

 Review the relevant flora and fauna databases and available literature;

 Provide a figure of the extent of native vegetation (including scattered trees and large trees in

patches); and,

 Determine if any flora and fauna species and vegetation communities are considered likely to

occur within the study area and provide information with respect to relevant environmental

legislative and policy considerations for the project.

Study Area

The study area is located at 2705 Bairnsdale-Dargo Road, Glenaladale, Victoria approximately 22

kilometres west of Bairnsdale in East Gippsland, Victoria. The property covers approximately 29

hectares and is bound by a former timber plantation area to the south, Limpyers State Forest to the

west and Glenaladale-Dargo Road to the east.

According to the Department of Environment, Land, Water and Planning (DELWP) NatureKit Map

(DELWP 2020a), the study area occurs within the Gippsland Plain bioregion. It is located within the

jurisdiction of the East Gippsland Catchment Management Authority (CMA) and the East Gippsland

Shire Council.
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Methods

Relevant literature, online-resources and databases were reviewed to provide an assessment of flora

and fauna values within the study area. The following information sources were reviewed and used as

part of the assessment:

 The NatureKit Map (DELWP 2020a) for:

o Modelled data for remnant vegetation patches, scattered trees and habitat for rare or

threatened species; and,

o The extent of historic and current Ecological Vegetation Classes (EVCs).

 The Victorian Biodiversity Atlas (VBA) for previously documented flora and fauna records within

the project locality (DELWP 2018);

 Ecological Vegetation Class (EVC) benchmarks (DELWP 2020b) for descriptions of EVCs within

the relevant bioregion;

 Commonwealth’s Protected Matters Search Tool (PMST) for the location or predicated location

of matters of National Environmental Significance (NES) listed under the Environment

Protection and Biodiversity Conservation Act 1999 (EPBC Act) (DAWE 2020); and,

 Aerial photography and photos taken from the adjoining properties.

The area of native vegetation on the property was determined by using a combination of current and

historical aerial photo interpretation and photos taken of the property from the adjoining property to

the south and from Bairnsdale-Dargo Road reserve to the east. The use of DELWP modelled extant

EVCs, together with the results of the habitat hectare assessments completed for the project along

Bairnsdale-Dargo Road and across the properties to the east of the road within the infrastructure

footprint (Ecology and Heritage Partners 2020a) were used to determine the type of EVCs present on

the property.

Many of the trees that were noticeable in the patches of vegetation were assessed as Large Trees Most

of the scattered trees were assessed as ‘large scattered trees’ according to the relevant EVC benchmark

which is consistent with the Guidelines (DELWP 2017). An accurate assessment of scattered trees and

large trees in patches could not be undertaken as part of the desktop analysis. However, it is

understood that prior to any removal of native vegetation a detailed site assessment will be undertaken

to accurately determine the extent of native vegetation, including scattered remnant trees and large

trees in patches across the property.

Results

Patches of native vegetation

Modelling undertaken by DELWP provides an indication of the likely extent and type of native

vegetation (remnant patches) present across the study area prior to European settlement and in 2005.

DELWP’s vegetation extent modelling (DELWP 2020) indicates that the study area supports

approximately 50% native vegetation that qualifies as a ‘patch’ under the Guidelines (DELWP 2017).

Based on the desktop assessment there is approximately 49.925 hectares of native vegetation

comprising two EVCs: Plains Grassy Forest (EVC 151) (49.621 hectares) and Plains Grassy Woodland

(EVC 55) (0.304 hectares) (Figure 1).
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Given the spatial context, and the size and condition of the patch, the mapped area of Plains Grassy

Woodland (Figure 1) would not constitute the EPBC Act-listed Gippsland Red Gum (Eucalyptus

tereticornis subsp. mediana) Grassy Woodland and Associated Native Grassland (GRGGW) (DEWHA

2008, 2010). The reason for this is that it is highly unlikely (based on the interpretation of photos taken

from the adjoining property) that this small area (which may actually be Plains Grassy Forest) is highly

modified and not likely to meet the condition thresholds (i.e. highly weedy and supports less the 50%

cover of perennial native vegetation cover), and a failure to meet the minimum patch size to constitute

the EPBC Act-listed GRGGW (DEWHA 2008, 2010). The ecological community is limited to the central

Gippsland Plain and occurs in two forms, a grassy woodland form and as derived native grassland. A

detailed site assessment would be required prior to any proposed removal native vegetation to confirm

that this listed ecological community is not present within the study area. Although GRGGW is not likely

to be present within the study area the Plains Grassy Woodland (i.e. 0.304 hectares) that has been

mapped as being present qualifies as the FRGGW FFG Act-listed community. Although the DELWP

vegetation extant modelling shows this area as Plains Grassy Woodland, an assessment of the property

would be required to confirm whether this is the correct EVC, and therefore the area is FRGGW.

Large trees in patches and scattered remnant trees

A total of 123 Large Trees are estimated to occur within patches of native vegetation. An accurate

onsite assessment of Large Trees will need to be undertaken prior to any vegetation removal for the

project (Figure 1). Forty-eight scattered large trees are identified from aerial photography and photos

taken from the adjoining properties we assessed as being large scattered trees [note: three of these

trees have previously been mapped (Figure 6g) and assessed in the detailed ecological investigations

report (Ecology and Heritage Partners 2020a)]. Some of these trees may no longer be present or may

not meet the Large Tree EVC benchmark and therefore be classified as Small scattered trees. However,

a conservative assessment has been undertaken where the majority of the scattered trees are assessed

as Large Trees.

Wetlands

Three small farm dams are present within study area. However, no areas classified by DELWP as a

‘Current Wetland’ exist, and the study area does not form part of a Ramsar wetland (e.g. Gippsland

Lakes Ramsar site).

Significant flora species

A small number of nationally significant flora species have been documented within the local area,

including three significant species (Swamp Everlasting Xerochrysum palustre, Dwarf Kerrawang

Commersonia prostrata, Gaping Leek-orchid Prasophyllum correctum). The likely occurrence of

nationally significant flora species within the study area is provided:

 Swamp Everlasting (unlikely - previously recorded in Saplings Morass Flora and Fauna Reserve,

adjacent to Cowells Lane and within the Gippsland Rail corridor with latest record 2016. There

is a lack of suitable wetland habitat).

 Dwarf Kerrawang (low likelihood - previously recorded within the Gippsland Rail corridor

adjacent to the study area, however low likelihood within the actual development footprint

given the lack of suitable wetland habitat).
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 Gaping Leek-orchid (low likelihood – modified vegetation that has been subject to previous and

current land uses threats. Not typical Grassy Woodland habitat where the species is known to

occur).

 Limestone Blue Wattle (unlikely - previously recorded west of Bairnsdale, and unlikely to be

located within the study area, due to the lack of high quality habitat).

 River Swamp Wallaby-grass (unlikely - not recorded within the project locality, and unlikely to

be located within the study area due to the lack of high quality habitat).

 Thick-lip Spider-orchid (unlikely - not recorded within the project locality, and unlikely to be

located within the study area due to the lack of high quality habitat).

 Matted Flax-lily (unlikely - not recorded within the project locality, and unlikely to be located

within the study area due to the lack of high quality habitat).

 Clover Glycine (unlikely - not recorded within the project locality, and unlikely to be located

within the study area due to the lack of high quality habitat).

 Maroon Leek-orchid (unlikely - not recorded within the project locality, and unlikely to be

located within the study area due to the lack of high quality habitat).

 Leafy Greenhood (unlikely - not recorded within the project locality, and unlikely to be located

within the study area due to the lack of high quality habitat).

 Green-striped Greenhood (unlikely - not recorded within the project locality, and unlikely to be

located within the study area due to the lack of high quality habitat).

 Aniseed Boronia (unlikely - not recorded within the project locality, and unlikely to be located

within the study area due to the lack of high quality habitat).

 Austral Toadflax (unlikely - not recorded within the project locality, and unlikely to be located

within the study area due to the lack of high quality habitat).

Based on the occurrence of four State significant flora species in other similar patches of native

vegetation within the project area (e.g. south of the study area), there is potential for the following

flora species to occur within the study area:

 Slender Wire-lily Laxmannia gracilis (moderate to high likelihood)

 Blue Mat-rush Lomandra glauca s.s. (moderate - high likelihood)

 Slender Tick-trefoil Desmodium varians (moderate to high likelihood)

 Sandfly Zieria Zieria smithii subsp. smithii (moderate to high likelihood)

Additional State significant flora species previously recorded from the local area and their likely

occurrence within the study area is provided below (DELWP 2018) (Table 1). Note: the likelihood of

occurrence is broadly consistent with the significant flora table provided in the detailed ecological

investigations report for the report (Ecology and Heritage Partners 2020a).
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Table 1. State significant flora species recorded on the local area.

Key:

FFG Flora and Fauna Guarantee Act 1988 (FFG Act)

DEPI Advisory List of Threatened Flora in Victoria (DEPI 2014)

e Endangered

v Vulnerable

r Rare

k Poorly Known

L Listed

1 Known occurrence Recorded within the study area recently (i.e. within 10 years)

2 High Likelihood
Previous records of the species in the local vicinity; and/or,

The study area contains areas of high quality habitat.

3 Moderate Likelihood
Limited previous records of the species in the local vicinity; and/or,

The study area contains poor or limited habitat.

4 Low Likelihood Poor or limited habitat for the species.

5 Unlikely No suitable habitat and/or outside the species range.

Scientific name Common name FFG Act
Status in

Vic

Likely
occurrence in
project area

Acacia ancistrophylla var. lissophylla Dwarf Myall - v 3

Acacia howittii* Sticky Wattle - r 4

Acacia leprosa var. graveolens Common Cinnamon-wattle - k 3

Acronychia oblongifolia* Yellow-wood L r 3

Adiantum hispidulum* Rough Maidenhair - k 3

Amphibromus sinuatus*
Wavy Swamp Wallaby-
grass - v

2

Anthosachne kingiana subsp. multiflora Short-awned Wheat-grass - k 3

Austrostipa rudis subsp. australis* Veined Spear-grass - r 2

Banksia saxicola Rock Banksia - r 4

Bertya cunninghamii subsp. pubiramula Sticky Bertya - r 2

Beyeria lanceolata Pinkwood - r 4

Billardiera scandens s.s. Velvet Apple-berry - r 4

Bossiaea heterophylla* Variable Bossiaea - r 3

Botrychium australe* Austral Moonwort L v 3

Caladenia aurantiaca* Orange-tip Finger-orchid - r 3

Caladenia australis* Southern Spider-orchid - k 4

Caladenia patersonii s.s.* Cream Spider-orchid - e 4

Caladenia valida Robust Spider-orchid - e 4
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Scientific name Common name FFG Act
Status in

Vic

Likely
occurrence in
project area

Calotis lappulacea* Yellow Burr-daisy - r 3

Chorizandra australis Southern Bristle-sedge - k 2

Chiloglottis trilbta*^ Tall Wasp orchid - k 2

Coronidium gunnianum* Pale Swamp Everlasting - v 2

Corybas aconitiflorus* Spurred Helmet-orchid - r 2

Corybas fimbriatus* Fringed Helmet-orchid - r 2

Cyperus polystachyos Bunchy Flat-sedge - k 3

Desmodium varians* Slender Tick-trefoil - k 2

Dichondra sp. 1* Silky Kidney-weed - r 3

Diuris punctata* Purple Diuris L v 2

Diuris benthamiana Blotched Sun-orchid - v 4

Dockrillia striolata subsp. striolata Streaked Rock-orchid - r 3

Echinopogon caespitosus var.
caespitosus* Bushy Hedgehog-grass - e

2

Entolasia stricta* Upright Panic - k 3

Eragrostis trachycarpa* Rough-grain Love-grass - r 3

Eriocaulon scariosum Common Pipewort - r 4

Eucalyptus arenicola
Gippsland Lakes
Peppermint - r

4

Eucalyptus bosistoana Coast Grey-box - r 4

Eucalyptus mackintii Gippsland Stringybark - r 4

Eucalyptus polyanthemos subsp. longior Forest Red-box - r 4

Eucalyptus willisii s.s. Promontory Peppermint - r 4

Gratiola pedunculata* Stalked Brooklime - k 3

Grevillea chrysophaea* Golden Grevillea - r 4

Hybanthus monopetalus* Slender Violet-bush - r 3

Isopogon prostratus* Prostrate Cone-bush L e 3

Korthalsella rubra subsp. rubra Jointed Mistletoe - v 4

Laxmannia gracilis* Slender Wire-lily - r 1

Leionema lamprophyllum subsp.
lamprophyllum*

Shiny Leionema - r 3

Leucopogon juniperinus* Long-flower Beard-heath - k 2

Lomandra glauca s.s.* Blue Mat-rush - k 2

Macromitrium hemitrichodes* Macromitrium - k 3

Muehlenbeckia rhyticarya* Wrinkle-nut Lignum - r 3

Nymphoides geminata* Open Marshwort - r 3

Olearia curticoma Billygoat Daisy-bush L e 2
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Scientific name Common name FFG Act
Status in

Vic

Likely
occurrence in
project area

Ophioglossum reticulatum* Stalked Adder's-tongue - r 3

Oxalis rubens Dune Wood-sorrel - r 3

Philydrum lanuginosum* Woolly Waterlily - v 2

Platysace ericoides* Heath Platysace - r 3

Poa hothamensis var. parviflora Soft Ledge-grass - r 3

Poa orthoclada* Avon Tussock-grass - r 3

Polygala japonica Dwarf Milkwort - v 4

Polystichum formosum* Broad Shield-fern - r 3

Pomaderris oraria subsp. calcicola Limestone Pomaderris - r 4

Pomaderris aurea Golden Pomaderris - r 4

Pomaderris pilifera subsp. pilifera Striped Pomaderris - r 4

Potamogeton australiensis Thin Pondweed - k 3

Pultenaea foliosa ^ Small-leaf Bush-pea - r 2

Prasophyllum chasmogamum Yawning Leek-orchid - e 4

Pseudanthus orbicularis* Tangled Pseudanthus - r 3

Pterostylis alveata Coastal Greenhood - v 3

Pterostylis cucullata subsp. cucullata Leafy Greenhood L e 4

Pterostylis fischii* Fisch's Greenhood - r 2

Pterostylis grandiflora* Cobra Greenhood - r 3

Pterostylis sp. aff. parviflora (Southern
Victoria)* Red-tip Greenhood - r

2

Samolus valerandi* Water Pimpernel - r 3

Sicyos australis* Star Cucumber - v 4

Syzygium smithii Lilly Pilly - - 4

Thelymitra planicola* Shy Sun-orchid - k 4

Utricularia gibba Floating Bladderwort - v 4

Verbena officinalis var. gaudichaudii* Native Verbena - k 3

Viola fuscoviolacea Dusky Violet - r 4

Vittadinia dissecta var. dissecta*
Dissected New Holland
Daisy - k

3

Vittadinia tenuissima*
Delicate New Holland
Daisy - r

3

Wurmbea uniflora* One-flower Early Nancy - r 3

Zieria smithii subsp. smithii* Sandfly Zieria - r 2

Zieria veronicea subsp. veronicea Pink Zieria - r 4
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Significant fauna species

National, State and regionally significant fauna have the potential to use habitat resources within the

study area either as residents, or as visitors on an occasional or rare basis. The following nationally

significant species have the potential of occupy habitats within the study area:

 Grey-headed Flying-fox (high likelihood – occasional visitor)

 Swift Parrot (low likelihood – vagrant visitor)

 Painted Honeyeater (low likelihood – vagrant visitor)

 Spot-tailed Quoll (low likelihood - rare visitor)

 Southern Brown Bandicoot (unlikely)

 Greater Glider (low – moderate likelihood. Recorded in Limpyers State Forest approximately

three kilometres to the south west of the study area. Habitat within the study area is

suboptimal and partially connected to the Limpyers State Forest)

 Long-nosed Potoroo (unlikely - suitable habitat no present)

 Brush-tailed Rock-wallaby (unlikely - no suitable habitat present)

 Broad-toothed Rat (unlikely - suitable habitat no present)

 Smoky Mouse (unlikely - suitable habitat no present)

 New Holland Mouse (unlikely - suitable habitat no present)

 Australasian Bittern (unlikely - suitable habitat no present)

 Australian Painted Snipe (unlikely - suitable habitat no present)

 Superb Parrot (unlikely - suitable habitat no present)

 Regent Honeyeater (unlikely - suitable habitat no present)

 Giant Burrowing Frog (unlikely - suitable habitat no present)

 Green and Golden Bell Frog (unlikely - suitable habitat no present)

 Growling Grass Frog (unlikely - suitable habitat no present)

There is no suitable habitat within the study area for any other nationally significant fauna species and

therefore the potential presence or use of the study area by nationally significant fauna species is

considered low.

A small number of State significant fauna that have previously been recorded from the local area

(DELWP 2018) may use habitats within the study area, including:

 Yellow-bellied Sheathtail Bat (high likelihood – occasional visitor)

 Masked Owl (moderate likelihood – occasional visitor)

 Powerful Owl (moderate likelihood - occasional visitor)

 Emu (high likelihood - occasional visitor)
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 Eastern Long-necked Turtle (high likelihood – resident in farm dams)

There are several State significant fauna species that have previously been recorded from the local area

(DELWP 2018) and their likely occurrence within the study area is provided below (Table 2). Note: the

likelihood of occurrence is broadly consistent with the significant fauna table provided in the detailed

ecological investigations report for the report (Ecology and Heritage Partners 2020a).

Table 2. State significant fauna species recorded on the local area.

Key:

FFG Flora and Fauna Guarantee Act 1988 (FFG Act)

DSE Advisory List of Threatened fauna in Victoria (DEPI 2009, 2013)

e Endangered

v Vulnerable

nt Near threatened

dd Data deficient

L Listed

q

1 Known occurrence Recorded within the study area recently (i.e. within 10 years)

2 High Likelihood
Likely resident in the project area based on database records, or expert advice; and/or,
recent records (i.e. within 10 years) of the species in the local area; and/or, the project
area contains the species’ preferred habitat.

3 Moderate Likelihood
The species is likely to visit the project area regularly (i.e. at least seasonally); and/or,
previous records of the species in the local area; and/or, the project area contains some
characteristics of the species’ preferred habitat.

4 Low Likelihood

The species may visit the project area occasionally or opportunistically whilst en route
to more suitable sites; and/or, there are only limited or historical records of the species
in the local area (i.e. more than 20 years old); and/or, the project area contains few or
no characteristics of the species’ preferred habitat.

5 Unlikely

No previous records of the species in the local area; and/or, The species may fly over
the Project area when moving between areas of more suitable habitat; and/or,

Out of the species’ range; and/or,

No suitable habitat present.

Common name Scientific name FFG Vic
Likely occurrence in

project area

STATE SIGNIFICANCE

Grey Goshawk
Accipiter novaehollandiae
novaehollandiae

L vu 3

Australasian Shoveler Anas rhynchotis - vu 5

Magpie Goose Anseranas semipalmata L nt 5

Intermediate Egret Ardea intermedia L en 5

Eastern Great Egret Ardea modesta L vu 3

Hardhead Aythya australis - vu 3

Musk Duck Biziura lobata - vu 5
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Common name Scientific name FFG Vic
Likely occurrence in

project area

Chestnut-rumped Heathwren Calamanthus pyrrhopygius L vu 3

Speckled Warbler Chthonicola sagittatus L vu 3

Brown Treecreeper (south-
eastern ssp.)

Climacteris picumnus victoriae - nt 3

Little Egret Egretta garzetta nigripes L en 5

Black Falcon Falco subniger - vu 3

White-bellied Sea-eagle Haliaeetus leucogaster L vu 3

White-throated Needletail Hirundapus caudacutus - vu 4

Caspian Tern Hydroprogne caspia L nt 5

Hooded Robin Melanodryas cucullata cucullata L nt 4

Barking Owl Ninox connivens connivens L en 4

Powerful Owl Ninox strenua L vu 3

Blue-billed Duck Oxyura australis L en 4

Baillon's Crake Porzana pusilla palustris L vu 4

Diamond Firetail Stagonopleura guttata L nt 3

Little Tern Sternula albifrons sinensis L vu 5

Freckled Duck Stictonetta naevosa - en 5

Common Greenshank Tringa nebularia - vu 5

Marsh Sandpiper Tringa stagnatilis - vu 5

Masked Owl
Tyto novaehollandiae
novaehollandiae

L en 3

Sooty Owl Tyto tenebricosa L vu 4

Eastern Bent-wing Bat Miniopterus schreibersii oceanensis L - 2

Brush-tailed Phascogale Phascogale tapoatafa L vu 5

Yellow-bellied Sheathtail Bat Saccolaimus flaviventis L dd 2

Southern Toadlet Pseudophryne semimarmorata - vu 4

Glossy Grass Skink Pseudemonia rawlinsoni - vu 4

Lace Goanna Varanus varius - en 3

Australian Bass Macquaria novemaculeata - en 5

REGIONAL SIGNIFICANCE

Pied Cormorant Phalacrocorax varius - nt 5

Nankeen Night Heron Nycticorax caledonicus hillii - nt 4

Royal Spoonbill Platalea regia - nt 5

Latham's Snipe Gallinago hardwickii - nt 4

Whiskered Tern Chlidonias hybridus javanicus - nt 5

Pacific Gull Larus pacificus pacificus - nt 5

Azure Kingfisher Alcedo azurea - nt 4
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Common name Scientific name FFG Vic
Likely occurrence in

project area

Spotted Quail-thrush Cinclosoma punctatum - nt 3

Emu Dromaius novaehollandiae - nt 2

Eastern Pygmy-possum Cercartetus nanus - nt 3

Eastern Long-necked Turtle Chelodina longicollis - dd 2

Dendy's Toadlet Pseudophryne dendyi - dd 4

Potential Impacts

Potential ecological impacts within the study area associated with the project include:

 Removal of approximately 31.471 hectares of native vegetation, comprising Plains Grassy

Forest (31.167 hectares) and Plains Grassy Woodland (0.304 hectares);

 Removal of approximately 0.304 hectares of the State significant Forest Red Gum Grassy

Woodland ecological community;

 Removal of approximately 100 Large Trees in patches;

 Removal of approximately 44 scattered native trees. However, three of these scattered trees

within the study area have been accounted for in the project impacts and offset analysis

provided in the detailed ecological investigations report (Ecology and Heritage partners 2020a).

Therefore, of the 44 scattered trees proposed to be impacted, 41 are considered additional

impacts;

 Possible disturbance to State significant flora species (e.g. Slender Wire-lily, Blue Mat-rush and

Sandfly Zieria);

 Removal of known habitat for the following fauna species of national, State and regional

significance:

o Grey-headed Flying Fox

o Swift Parrot

o Painted Honeyeater

o Yellow-bellied Sheathtail Bat

o Masked Owl

o Powerful Owl

o Emu

o Eastern Long-necked Turtle

 Removal of potential habitat for a small number of additional State and regionally significant

flora and fauna species; and,

 Removal of hollow-bearing trees used by a range of fauna species.
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Legislative and policy considerations

A detailed assessment against the EPBC Act significant impact guidelines for all known and potential

Matters of National Environmental Significance (MNES) listed under the Act has been completed for

the project (Appendix 5 in Ecology and Heritage Partners 2020a).

The project is not expected to impact any additional areas of the EPBC Act-listed GRGGW or any other

listed ecological communities within study area. Although a small number of fauna species (e.g. Grey-

headed Flying-fox) may use the study area on occasions, the proposed removal of native vegetation is

not expected to impact any flora and fauna species listed under the EPBC Act (including exceeding the

significant impact thresholds of listed MNES).

Vegetation losses within the study area associated with the proposed activity are required to be

assessed and offset in accordance with the Guidelines (DELWP 2017). An analysis of the project under

the Guidelines is provided in Sections 10.2 and 11 of the detailed ecological investigations report

(Ecology and Heritage Partners 2020a). After a detailed native vegetation assessment is undertaken

within the study area (i.e. a habitat hectare assessment to document the extent and quality of patches

of native vegetation, and an assessment of the number and location of Large Trees in patches and

scattered native trees) the type and extent of the additional biodiversity offsets under the Guidelines

can be determined for the project.

A preliminary assessment of the additional offsets under the Guidelines has been completed, and

although no additional target significant species have been triggered, the proposed vegetation removal

requires an additional offset for 12 target species ranging from 34.446 and 137.302 (Table 3). This

includes two additional species that were not triggered as part of the proposed development: Golden

Pomaderris (137.302 SHUs) and Silky Kidney-weed (135.388 SHUs). There is also a requirement to

offset an additional 141 Large Trees, with a total of 845 Large trees for the entire project.

Conclusion

Given that property access was not permitted during the detailed ecological investigations undertaken

as part of the EES and assessment under the Commonwealth under EPBC Act a desktop ecological

assessment has been completed. Approximately 49.925 hectares of native vegetation comprising two

EVCs: Plains Grassy Forest (49.621 hectares) and Plains Grassy Woodland (0.304 hectares) has been

mapped within the study area (Figure 1). Given the spatial context, and the size and condition of the

patch, the mapped area of Plains Grassy Woodland (Figure 1) would not constitute the EPBC Act-listed

GRGGW (DEWHA 2008, 2010).

A total of 123 Large Trees are estimated to occur within patches of native vegetation and an accurate

onsite assessment of Large Trees will need to be undertaken prior to any vegetation removal for the

project. Forty-eight scattered large trees are identified from aerial photography and photos taken from

the adjoining properties we assessed as being large scattered trees

Three small farm dams are present within study area. However, no areas classified by DELWP as a

‘Current Wetland’ exist, and the study area does not form part of a Ramsar wetland. Several significant

flora and fauna species have been documented within the local area and there is a potential for a small

number of these species to occur within the study area.
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As part of the ongoing project planning process, detailed mitigation measures will be developed and

presented in a Biodiversity Management Plan (or similar document) relating to the construction and

operational phases of the project.

Finally, a preliminary assessment of the additional offsets under the Guidelines has been completed,

and although no additional target significant species have been triggered, the proposed vegetation

removal requires an additional offset for 12 target species ranging from 34.446 and 137.302 (Table 3).

This includes two additional species that were not triggered as part of the proposed development:

Golden Pomaderris (137.302 SHUs) and Silky Kidney-weed (135.388 SHUs). There is also a requirement

to offset an additional 141 Large Trees, with a total of 845 Large trees for the entire project.

Table 3. State offsets for the proposed removal of native vegetation.

Species

Required offsets for the project
excluding the study area (i.e.

excluding 2705 Bairnsdale-
Dargo Road) *

Estimated additional credits
required when including the

study area (i.e. 2705
Bairnsdale-Dargo Road) ^

Total estimated offsets
required for the entire

project

Australian Grayling 29.022 0 29.022

Flinders Pygmy Perch 57.384 0 57.384

Sticky Wattle 91.822 36.844 128.666

Yellow-wood 38.066 0 38.066

Thick-lip Spider-orchid 46.310 0 46.310

Purple Diuris 97.984 36.828 134.812

Bushy Hedgehog -grass 102.384 37.094 139.478

Rough-grain Love-grass 98.544 36.844 135.388

Slender Violet-bush 66.713 36.956 103.669

Slender Wire-lily 102.384 37.103 139.487

Golden Pomaderris 0 137.302 137.302

Star Cucumber 28.253 0 28.253

One-flower Early Nancy 97.589 36.843 134.432

Limestone Blue Wattle 87.710 34.446 122.156

Thin-leaf Daisy-bush 56.891 34.931 91.822

Forest Red-box 94.130 36.844 130.974

Silky Kidney-weed 0 135.388 135.388

Heath Spider-orchid 40.354 0 40.354

Note: *Detailed information on the impact assessment and required offsets is outlined in the detailed ecological

investigations report and the Offset Management Strategy for the project (Ecology and Heritage Partners

2020a, 2020b).

^An accurate assessment of the actual required offsets for the proposed removal of native vegetation in the

study area (i.e. 2705 Bairnsdale-Dargo Road, Glenaladale) will be determine after detailed site assessments

are completed and prior to any vegetation removal.
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Figure 1
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Project
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