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1. Introduction

1.1 Purpose

This Residual Impact Assessment and Offset Proposal for the Koala has been prepared to respond to the request for
additional information (RFI) issued by the Department of the Environment (DoE) for Environmental Protection and
Biodiversity Act 1999 (EPBC Act) referral 2015/7552. The residual impact assessment is based on the impact to the
Koala following the implementation of mitigation measures included in the FMP. The offset proposal described in this
report is proposed to counterbalance the residual impacts that remain after avoidance and mitigation measures. The
proposal aims to provide conservation benefit and environmental value for the Koala, placing a particular focus on the
regional context of the population of Koalas.

The ‘Project area’ in this Report is defined as the area within the resumption boundary that is required to
accommodate the construction of two dual lane carriageways, split carriageways, and general road construction for
3.756 km of the ‘Eton Range crossing’ on the Peak Downs Highway between Mackay and Nebo.

1.2 Objectives

This Report:

¢ Identifies the anticipated residual impacts to Matters of National Environmental Significance (MNES), specifically
the Koala (Phascolarctos cinereus), resulting from the construction and operation of the Eton Range Realignment
Project — ‘the Project’.

e Qutlines the Department of Transport and Main Road’s (TMR) commitment to provide offsets in accordance with
the EPBC Act and the EPBC Act Environmental Offsets Policy 2012 (the ‘EPBC Act Offsets Policy’), in response to
the residual impact generated as a result of construction and operation of the Project.

¢ Isto be read in conjunction with the Preliminary Documentation Main Report and the Fauna Management Plan -
Koala (FMP), included as Attachment 1 to the Preliminary Documentation, which document the mitigation and
management measures included in the assessment of residual impacts.

The EPBC Act Offsets Policy and Offsets Assessment Guide have been used to determine the offset requirements for
the Project.

Error! Reference source not found. provides a summary of the structure of the Offsets Proposal, identifying where
specific aspects of Item 1.1, 4.1, 4.2, 4.3, 4.4 and 4.5 of the RFI are addressed.

Table 1: RFI Requirements Specific to the Offset Proposal

Item requirement Reference in the | Demonstration of how the
Offsets Proposal | Offsets Proposal

addresses the item
requirements in the RFI

11 The preliminary documentation must provide:

0] Updated maps detailing areas of disturbance overlaid with known  Section 2.3 This report identifies known
populations and habitat for Koala, including known movement Koala movement corridors
corridors within and in the vicinity of the site. along the Eton — Nebo

stretch of the Peak Downs
Highway.

Eton Range Realignment Project ATTACHMENT 2 to EPBC Ref: 2015/7552 Preliminary Documentation
Residual Impact Assessment and Offset Proposal -1-



Item Item requirement Reference in the | Demonstration of how the

no Offsets Proposal | Offsets Proposal

addresses the item
requirements in the RFI

4 Proposed Offsets

4.1 The preliminary documentation must include an assessment of Entire document The offset proposals have
the likelihood of residual impacts occurring, after mitigation and been developed to
management measures relating to the project have been applied. compensate for the residual
Based on information provided in the referral, the Department significant impact of the
considers that residual significant impacts to Koalas are likely. In Project on the Koala. The
the light of this, please provide an offset management plan or preferred option is the
proposal to be implemented to compensate for the residual option that has been
significant impacts on Koalas. deemed to provide a greater

conservation gain for the
species.

4.2 The offset management plan/proposal must comply with the Section 4.2 and Compliance of the two offset
Environment Protection and Biodiversity Conservation Act 1999 5.8 proposals with the Offsets
Environmental Offsets Policy (October 2012) and accompanying Policy is tabulated.

Offsets assessment guide, accessible from: www
.environment.qov.au/epbc/publications/environmental-offsets-
policy.html

4.3 If you wish to propose indirect offsets instead of direct offsets you  Section 4 and 6 The added conservation
must address requirements at section 4.2.1 of the Environment gain of the hybrid offsets
Protection and Biodiversity Conservation Act 1999 Environmental package has been
Offsets Policy. Discussions about the benefits of the proposed discussed, including
indirect offsets must consider the conservation advice for the consideration of the relevant
Koala. You must also compare the anticipated cost (financial and Conservation Advice.
other) of delivering the indirect offset(s) against the anticipated Anticipated costs of each
cost of delivering direct offsets. proposal has been

estimated.

4.4 Offsets should compensate for an impact for the full duration of Entire document Both offset proposals
the impact. compensate for the full

duration of the impact

45 Offsets must directly contribute to the ongoing viability of the Section 6 An analysis of each option’s

Koala and deliver an overall conservation outcome that improves
or maintains the viability of habitat for the Koala, as compared to
what is likely to have occurred under the status quo, i.e., if neither
the action nor the offset had taken place.

ability to provide a
conservation outcome for
the Koala has been
provided.
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2. Residual Impact Assessment

The FMP identified that a total of 30.867 ha of potential Koala habitat will be impacted as a result of the Project. This
is slightly reduced from the 31.192 ha included in the original EPBC Referral documentation.

It should be re-noted that approximately 12.728 ha of vegetation was previously removed for the Project. This was
undertaken to accommodate survey, geotechnical works, access, and trial embankment works undertaken in 2014
and 2015. This trial area was subject to significant previous disturbance from the installation of Telstra and Ergon
infrastructure, geotechnical investigations and survey. A Significant Impact Assessment for the Koala was carried out
in December 2013 (EcoSM, 2013) which identified that the Project was unlikely to have a significant impact on any
Matters of National Environmental Significance (MNES). Due the publication of the ‘EPBC Act referral guidelines for
the Vulnerable Koala’ in late 2014, an additional environment assessment was conducted by TMR, and the decision
was made to refer the Project for consideration.

These previously cleared areas have been included within the Project area described within this document. Further
information is provided in Attachment 1 Fauna Management Plan — Koala (FMP).

The Project area is composed of four (4) mapped Regional Ecosystems (RESs), and non-remnant vegetation. All
vegetation in the area provides suitable habitat for the Koala, except for the vine thicket community represented by RE
8.12.3. Refer to the Preliminary Documentation Main Report and the FMP for further information regarding the Project

The potential impacts of the Project to the Koala were identified in the FMP to be as follows:
¢ Habitat removal and degradation;

¢ Habitat fragmentation and loss of connectivity;

e Disease and pathogens;

¢ Vehicle strike; and

e Predation by wild dogs.

The potential impacts have been assessed against the Significant Impact Criteria for Vulnerable species in
accordance with the Significant Impact Guidelines 1.1 - Matters of National Environmental Significance to determine
whether the impacts on matters of national environmental significance are likely to be significant. The outcome of this
assessment, with reference to the proposed mitigation and management measures contained within the FMP, is
provided in Table 2.
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Table 2: Significant Impact Assessment of the Project on the Koala

EPBC Significant Impact
Assessment - Criteria

Impacts of the Project on the Koala Residual Impact
to be
addressed?

Lead to a long-term decrease in
the size of an important population
of a species?

The Project will result in the maximum removal of 30.867 ha of suitable Koala habitat along a 3.756 km stretch. No
Fragmentation has been minimised by designing the new road adjacent to the existing Peak Downs Highway to utilise
existing disturbed areas.

Habitat removal has been identified as an impact, with indirect impacts also noted. With the implementation of
mitigation measures including Koala fencing, a fauna crossing and sequential clearing, and noting the availability
of suitable existing habitat on the Eton Range, and the wider Clarke-Connors Ranges bioregion, the Project is
not expected to cause a long-term decrease in the size of the existing population.

Reduce the area of occupancy of
an important population?

The Project will directly reduce the area of occupancy of the Koala by 30.867 ha. The vegetation communities Yes
removed to facilitate the Project are mapped as ‘Least Concern’ and occur extensively throughout the Clarke-Connors
Ranges sub-bioregion. It should also be noted that this vegetation exists directly adjacent to the existing Peak Downs
Highway, which is a known threat to Koalas.

Although the removal of 30.867 ha of habitat will reduce the area of occupancy within a contiguous habitat landscape
of more than 600,000 ha by a very small percentage, it will still ‘reduce’ the area of occupancy of the population.

The provision of offsets will be required to mitigate this residual impact.

Fragment an existing important
population into two or more
populations?

Original construction of the Peak Downs Highway fragmented the Eton Range habitat and created a potential barrier Possibly
to movement. Construction of a split carriageway will further fragment the habitat and, depending on the success of
the fauna under passage, may provide a further impediment to localised Koala movement.

A potential north-south movement corridor has been identified approximately 10 km south-west of the Project on the
Peak Downs Highway from historic Department of Environment and Heritage Protection (DEHP) and Central
Queensland University (CQU) Koala sighting records (Figure 1). It is however unknown why this location is utilised as
a crossing point by the local population. The important crossing points within the Project area are expected to be in
the flatter sections of the Highway at the top of the range (CH 49,800 — 51,200 m), where Koala activity levels were
highest. A fauna crossing has been incorporated into the design at this location to maintain connectivity at this
location.

In a regional context, and with consideration of the extent of suitable habitat on the Eton Range and the wider Clarke-
Connors Ranges, while the Project will potentially exacerbate the current movement obstruction, it is not expected to
fragment the population of Koalas that resides in the wider area.

The provision of offsets will be required to mitigate this possible residual impact.

Adversely affect habitat critical to
the survival of a species?

The Project area has been identified as containing habitat critical to the survival of the Koala, in accordance with Yes
DoE’s Koala Habitat Assessment Tool included in the FMP. The project will directly impact 30.867 ha of critical Koala
habitat. Surveys undertaken within the Project impact area and within surrounding habitat show moderate and high

Koala activity along the flatter parts of the study area and low and no activity along the steep slopes. It is expected

that this is not unique to the area surveyed, but typical of the broader Eton Range, and Clarke-Connors Ranges sub-
bioregion. It should also be noted that this vegetation exists directly adjacent to the existing Peak Downs Highway,

which is a known threat to Koalas.

Eton Range Realignment Project
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EPBC Significant Impact

Assessment - Criteria

Impacts of the Project on the Koala Residual Impact
to be
addressed?

The provision of offsets will be required to mitigate this residual impact.

Disrupt the breeding cycle of an
important population?

The Koala breeding season is generally between September and March, with females giving birth to a single young No
between October and May. As described in the FMP, the construction phase of the project will be carried out in a way
that minimises direct impacts to individuals.

During the breeding season, males actively seek female Koalas and Koala movement is more extensive. An
unmitigated Project could lead to an increase risk of vehicle strike. Traffic volume, speed and visibility influence the
Koala collision rate. Prevett et al. (1995) found that road kills occurred where vehicle speeds exceeded 80km/hr and
where wider habitat corridors or linear forests occurred on both sides of the road. It is noted that a large majority of
the proposed road (Ch. 50,900 — 53,000 m northbound, Ch. 51,500 — 53,000 m southbound) will be restricted to
60km/hr due to the steep and winding nature of the alignment.

The Project location is not a known corridor for movement along the Range. Figure 1 identifies a potential north-south
movement corridor approximately 10 km south-west of the Project, which is more likely to be used as a crossing point
for the Koala.

The expected crossing points with the Project are expected to be in the flatter sections of the highway at the top of the
range, where Koala activity levels were highest on either side of the existing highway.

The Project is not expected to disrupt the breeding cycle of the existing population. Impacts of habitat fragmentation
will be mitigated through the construction of a fauna crossing and furniture, while stress impacts will be managed
through best practice sequential clearing, as detailed in the FMP.

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 directly impact 30.867 ha of Koala habitat adjacent to the existing Peak Downs Highway, which No
accounts for only a small area of suitable habitat in the broader landscape. Although clearing will cause minor

additional fragmentation of habitat on the Eton Range and reduce the area of available habitat, the extent of linear

habitat disturbance is not likely to decrease the availability or quality of habitat available to the local population to the

extent that the species will decline.

Result in invasive species that are
harmful to a vulnerable species
becoming established in the
vulnerable species habitat?

Invasive species, including feral animals such as the fox (Vulpes vulpes) and wild dog are likely to occur throughout No
the Eton Range, and Clarke - Connors Range sub-bioregion, including within and adjacent to the Project area

These types of predatory species are drawn to areas of disturbance to prey upon mammals and reptiles that are

moving away from the disturbance area, therefore, predation by feral animals is a risk to this species during and
immediately after clearing activities. Predatory species are also attracted to the prey opportunities presented by

cleared linear corridors, although it is recognised that in this location, the linear corridor is already present in the form

of the existing Peak Downs Highway.

There is potential for the spread of invasive weeds, such as Lantana, to occur during construction, degrading the
habitat of the Koala through the suppression of sapling growth. The implementation of weed management measures
during the construction and maintenance phase will minimise impact of weed species on Koala habitat quality of
adjoining habitat areas.

The Project is considered unlikely to result in any new invasive species becoming established in habitat areas
adjacent to the impact area, as these invasive and predatory species are already established throughout the wider

Eton Range Realignment Project
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EPBC Significant Impact Impacts of the Project on the Koala Residual Impact

Assessment - Criteria to be
addressed?

landscape. There is evidence of wild dogs on the Eton Range, however given the location, no data regarding dog
attacks is available.

Introduce disease that may cause  Vegetation clearing and resultant stress have the potential to increase the expression of chlamydia in koalas, however  No
the species to decline? the implementation of mitigation measures such as sequential clearing will reduce the risk of disease. The Project is
not anticipated to introduce disease that may cause the species to decline.

Interfere substantially with the The implementation of a fauna crossing structure and Koala fencing, in addition to offsets, will remove the potential for No
recovery of the species? the Project to interfere with the recovery of the Koala.
Eton Range Realignment Project ATTACHMENT 2 to EPBC Ref: 2015/7552 Preliminary Documentation
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QLD Dept Environment Heritage
and Protection Koala Sightings

Central Queensland University
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(Nebo - Mackay)
Koala Sightings Eton Range - Nebo

Drawn by:

Figure 1: CQU/DEHP Koala Sightings along the Peak Downs Highway from Eton to Nebo (up to
September 2015)
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The FMP identified habitat removal and the potential of further habitat fragmentation and a decrease in
connectivity as the residual risks of the Project. Table 2 identified the following residual impacts associated with the
Project:

e Reducing the area of occupancy of an important population;
e Adversely affecting habitat critical to the survival of a species; and

e Further decreasing connectivity of habitat, potentially causing additional fragmentation of the existing Koala
population.

As this impact cannot be completely mitigated through the measures defined in the FMP, offsets are proposed in
accordance with the EPBC Act Offsets Policy.

Eton Range Realignment Project ATTACHMENT 2 to EPBC Ref: 2015/7552 Preliminary Documentation
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3. Determining Offset Options

3.1 Development of Options

In determining the most suitable offset proposal for the Project, TMR has taken consideration of the residual impacts
identified in Section 2 as well as a number of additional aspects, including the following:

e Availability of suitable data with regard to the existing habitat and population dynamics of the Koala within the
Project impact area and immediate surrounding areas.

e Availability of suitable data with regard to existing threats to the Koala within the Project and immediate surrounding
areas.

e The characteristics of the Project and immediate surrounding areas and its suitability for providing offsets for the
ongoing protection of the Koala with respect to suitable habitat, existing land uses and tenure, and presence of
existing linear road infrastructure.

Consideration of these aspects identified a number of factors to be considered in the development of the offsets
proposal. These are outlined in Table 3 below.

Table 3: Aspects considered in development of the Project Offset Proposal Options

Aspect Comments

LEUEI A EVIEl] R EIERTI NI o Data on the Koala within the vicinity of the Project impact area is limited to
to the existing habitat and population historic DEHP and CQU sighting/roadkill records (Figure 1) as well as the
dynamics of the Koala within and Project field investigation results.

immediately adjacent to the Project.

e The Clarke — Connors range population has been little studied apart from
some preliminary audits near St Lawrence, Nebo and Collinsville.

e There is no known data relating to the dynamics of the population.
e There is very little known data relating to the size of the population.

e Desktop and field verification of suitable habitat for the Koala was
completed for the Project area.

e The occurrence of Koalas within the vicinity of the Project area was initially
identified during a Fauna Assessment undertaken in December 2013
(EcoSM, 2013). Direct visual sightings of the Koala were noted during the
survey.

e A subsequent Commonwealth listed threatened fauna species assessment
was undertaken in July 2015 as per the newly introduced EPBC Act
referral guidelines for the vulnerable Koala (SMEC, 2015). The study
indicated low Koala activity levels along the steep slopes within the
northern end of the project and medium — high activity levels at the
southern lower grade end of the impact area.

PEUEL WA STl Lol (CReEIERWINN(EIEICM o There have been historical increases in mining traffic along the Peak
to existing threats to the Koala within Downs Highway due to the development of the Bowen Basin.

the Project and immediate e Itis expected that the development of the Galilee Basin will result in

surrounding areas. significant future increases in mining traffic along the Peak Downs
Highway.

e Government agencies, local community groups and scientific bodies
concur that roadkill along the Peak Downs Highway is a major threatening
process to the continued existence of the Koala in the region.
Considerable community sentiment now exists in the region around the
issue.

e Data on existing threats to the Koala within the vicinity of the Project area
is limited to historic DEHP and CQU roadkill records along the Peak
Downs Highway (Figure 1). These records identify that the majority of
Koala sightings are further south along the Peak Downs Highway.

e EcoSM (2013) identified the presence of wild dogs in the Project area.

e SMEC (2015) identified that the presence of Lantana in and adjacent to
the Project area has the potential to inhibit Koala access to the base of a
tree.
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Aspect Comments

The characteristics of the Project and Land use immediately adjacent to the Project is restricted to limited to
im_medi_ate surrou_nd_ing areas and its cattle grazing and nature conservation.

S”'tat_)”'ty tios prqwdlng offsets for _the e The terrain and geology of the Clarke-Connors Range has largely
ongoing protection of the Koala with

; ; Iy recluded clearing for agriculture.
respect to suitable habitat, existing P . g g . o ) )
N R R T R Xl © A substantial portion of the range lies within protected areas, including the

existing linear road infrastructure. adjacent Spencer’s Gap State Forest and the nearby Ben Mohr State
Forest.

e The Clarke-Connors Range encompasses a huge area of approximately
631,980 hectares, most of which is remnant vegetation.

3.2 Offset Proposal Options

On the basis of the aspects outlined above, two offset options have been developed
e Option 1 — A hybrid offset package comprising the following:

— Part a — Funding a study by Koala Research CQ entitled ‘Managing the Clarke Connors Range Koala
Population’ (refer to Appendix A).

— Part b — A commitment towards funding the implementation of fauna sensitive design along the Peak
Downs Highway as recommended by the study.

e Option 2 — Implementation of a direct land offset.

Details of both options are provided in Sections 4 and 5 respectively.
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4. Option 1 — Hybrid Offset Package

4.1.1 Part 1a — Study entitled ‘Managing the Clarke Connors Range Koala
Population’

As previously noted, the Clarke Connors Range encompasses a huge area of approximately 631,980 hectares, most
of which is remnant vegetation. The dominant land use of the range is nature conservation and cattle grazing (DEHP,
2015b). A substantial part of the Clarke Connors Range lies within protected areas, State Forests or Leased Land.
Notably these include Eungella and Homevale National Parks, and Spencer’'s Gap and Ben Mohr State Forests which
are in close proximity to the Project. In addition, a number of smaller areas of freehold land have been gazetted as
Nature Refuges via voluntary conservation agreements (Reef Catchments, 2015). The terrain and geology of the
range has also largely precluded clearing for agriculture.

Following the Koala’s recent listing of ‘Vulnerable’ in the entirety of the Queensland State, it is of the utmost importance
for data to exist on the population within the Clarke Connors Range. The study proposes to determine population
dynamics of the Clarke Connors Range Koala population through a number of discrete projects.

Although as not prevalent in the Project location, it is known that a significant number of Koalas fatalities occur further
south along the Peak Downs Highway (Figure 1). This is an issue that has been heightened with the historic increases
in mining traffic along the road and has led to considerable community interest. Understanding of local Koala
movements on the stretch of the Peak Downs Highway between Eton and Nebo is low. The proposal will aim to
provide valuable data for informed future investment in fauna sensitive road infrastructure along the Peak Downs
Highway. It will also provide assistance in justifying any future funding allocations for this investment.

Specifically, the proposal seeks to increase knowledge of the Clarke-Connors Range Koala population, and facilitate
improved conservation management for the species along the Peak Downs Highway, between Eton and Nebo. This
will include:

1.0 Defining koala population management units across the Clarke-Connors Range;

2.0 Understanding koala habitat use, and diet, as well as ranging behaviour in the vicinity of the Eton to Nebo
stretch of the Peak Downs Highway;

3.0 Habitat analysis and modelling to predict future koala-road kill hotspots on the Eton to Nebo stretch of the
Peak Downs Highway; and

4.0 Investment planning for installation of wildlife barriers and underpasses on the Peak Downs Highway between
Eton and Nebo.

The entire proposal can be viewed in Appendix A. TMR proposes to provide $287,442 towards this section of
the package.

4.1.2 Part 1b — Investment towards the implementation of Koala sensitive
infrastructure along the Peak Downs Highway

While TMR considers that identifying areas where the Peak Downs Highway abuts Koala activity is essential for

addressing knowledge gaps in the area, it also acknowledges the importance of timely implementation of the study’'s

recommendations. Currently, wildlife signage has been installed along the stretch of Peak Down Highway between

Eton and Nebo. It is expected that the study will provide recommendations for investment in the following additional
wildlife protection and/or diversion infrastructure at identified Koala crossing points:

- Additional Koala road signage;
- Koala exclusion fencing; and
- Retrofitting of existing drainage structures with Koala underpasses.

This monetary commitment will ensure that a pool of funding (provided through the Project) is immediately available
for the implementation of the study’s recommendations. TMR proposes to provide $200,000 towards this element of
the package.
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4.2

Compliance with EPBC Act Offsets Policy

Section 4.2.1 of the EPBC Act Offsets Policy outlines that deviation from the 90% direct offset requirements will only
be considered where:

e |t can be demonstrated that a greater benefit to the protected matter is likely to be achieved through increasing the
proportion of other compensatory measures in an offsets package, or

e Scientific uncertainty is so high that it isn’t possible to determine a direct offset that is likely to benefit the protected

matter.

Furthermore the study is required to comply with the criteria outlined in Appendix A of the EPBC Act Environmental
Offsets Policy. Compliance with these criteria have been documented in Table 4 below.

Table 4: Compliance with Section 2.4.1 and Appendix A of the Environmental Offsets Policy

EPBC Offset
Guideline
Reference

Criteria

Details

Section 4.2.1

It can be demonstrated that a

It was determined in the residual impact assessment that the residual

greater benefit to the protected
matter is likely to be achieved
through increasing the
proportion of other
compensatory measures in an
offsets package

threats posed to the Koala as a result of the Project are a reduction in the
area of occupancy of an important population, effecting habitat critical to
the survival of the species, and a decrease in connectivity of habitat
potentially fragmenting the existing Koala population.

The Clarke Connors Range encompasses a huge area of approximately
631,980 hectares, most of which is remnant vegetation. As previously
described, most of this is in relatively secure land tenure and is not
immediately threated by land clearing. It is therefore considered unlikely
that the implementation of a small direct land offset will significantly
benefit the local population of Koalas.

Roadkill and reduced connectivity along the Peak Downs Highway is
known to be a majority threatening process to viability of this population of
Koalas. Fauna Rescue Whitsundays identified that of the 26 Koalas in
their recent database, 11 (42%) were injured along the Peak Downs
Highway (FRW, 2015). This confirms the impact that the existing highway
has on the viability of the local Koala population.

Considering the wider intact landscape of the Clarke — Connors Range,
the hybrid package mentioned above is considered an appropriate
approach to offset a significant threat to the local Koala population.

Scientific uncertainty is so high
that it isn’t possible to
determine a direct offset that is
likely to benefit the protected
matter. For example, this can
be the case in some poorly
understood ecosystems in the
Commonwealth marine
environment

As previously described, there are critical knowledge gaps around the
density, dynamics, health, and conservation biology of the Koala
population in the Clarke-Connors Range. This regional population has
been little studied apart from some preliminary audits near St Lawrence
and further west at Nebo and Collinsville. It is therefore difficult to provide
an effective direct land offset when it is not known (a) the nature of the
population, (b) the home range/movements of the population, and (c) the
successfulness of Koalas crossings in the region.

As identified by the Department of Environment on the Koala Species
Profile and Threats database, the population range of Koalas in the
Central Mackay Coast is relatively unknown and confidence in the 10,000
population estimate is low (DoE, 2015b). This is further demonstrated by
McAlpine et al (2015) in Figure 2.
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Figure 2: Estimated status of Australian Koala
populations (McAlpine et al, 2015)

Appendix A (1) The research program will
improve the viability of the

impacted protected matter

As described in the ‘Managing the Clarke Connors Range Koala
Population’ proposal (Appendix A), the data would help assist in firstly
confirming the viability of the Clarke-Connors Range population, and will
also provide scientifically robust data to inform decisions on future
investment on fauna sensitive design on the Peak Downs Highway. Koala
fatalities along the Highway not only cause disproportionate effects on the
population, but also lead to community concern and distress.

The commitment towards investment in Koala sensitive infrastructure in
the identified high risk areas along the Peak Downs Highway will directly
improve the viability of the population by helping to reduce a significant
threat.

(2) The research program will
be targeted toward key
research education
activities as identified in the
relevant Commonwealth
approved recovery plan,
threat abatement plan,
conservation advice,
ecological character
description, management
plan or listing document.

The EPBC ‘Approved Conservation Advice for Phascolarctos cinereus’
identifies a number of research priorities that the Commonwealth
considers to contribute to effective management of the species. The
following priorities included in the ‘Approved Listing Advice (DoE, 2015b)’
have been considered in the development of the study:

¢ Development and implementation of an integrated program of Koala
population monitoring and abundance estimates across the Koala’s
range, with particular focus on those regions for which
population size and trends are currently least known. Targeting
regions where there were previous surveys but where there are no
recent estimates will enable trends to be determined over a broader

range of the species;

Develop landscape-scale population models, to provide a framework
for the assessment of relative threat risk and management
intervention cost-effectiveness.

Develop understanding of gene flow and landscape connectivity
Identify and delineate key populations; and

Maintain or enhance research programs directed at the assessment of
the incidence and consequences to populations of Koala mortality or
injury due to dogs and traffic, and of mechanisms to reduce the
impacts of these threatening factors (DOE, 2015b).

The Koala was officially listed as Vulnerable under Queensland
legislation in August 2015. It is likely the new listing of the Koala will
eventuate in the development in a number of Recovery Plans and
Management Strategies for State-wide introduction. Outputs of this study
have the potential to assist in the development of such documentation.

(3) The research program will
be undertaken in a
transparent, scientifically
robust and timely manner

The study’s methodology undertaken is described in ‘Managing the
Clarke Connors Range koala Population’ (Appendix A). The methodology
has been prepared to ensure the data sets produce robust scientific
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EPBC Offset Criteria Details

Guideline
Reference

conclusions. It is proposed that the study will be approximately two years
in duration.

(4) The research program will The study will be led by Dr Alistair Melzer (PhD UQ, BSc (Hons), CBLT)
be undertaken by a suitably  who works for Koala Research - CQ. Alistair's project team is described in

qualified individual or ‘Managing the Clarke Connors Range Koala Population’ (Appendix A).
organisation in a manner Koala Research — CQ is a community funded research program hosted
approved by the by CQ University. The research will be completed in accordance with the
department university procedures and as described in Appendix A. All papers

resulting from the research will undergo peer review prior to publication.
The work will be made publically available once finalised.

CV'’s of expected key team members of the study are included in

Appendix C.
(5) The research program will Alistair Melzer has been researching Koalas and their habitat since 1988
consider best practice and has provided expert advice to the Commonwealth and state
research approaches. agencies. He leads the research program at the Koala Research Centre

of Central Queensland and is an executive member of the National Koala
Research Network.

All papers resulting from the research will be required to undergo peer
review prior to publication.

All specific research approaches are described in detail in Appendix A
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5. Option 2 — Direct Land Offset Proposal

A direct land-based offset prepared in accordance with the EPBC Act Offsets Policy has been proposed as Option 2.
TMR has identified a parcel of land that will be legally secured as a direct offset for the maximum loss of 30.867 ha of
Koala habitat as a result of the Project. A range of other areas were assessed but were not considered in the offset
proposal as they provided limited conservation gain to the species.

5.2.1 Desktop Assessment

A desktop assessment and gap analysis was undertaken to identify potential offset sites for the Project. This included a
review of local, state and federal government planning instruments and databases to assist in determining the ecological
attributes of both impact areas and offset sites. The review included the following databases, maps and reports:

e Aerial photography;

o DEHP Regional Ecosystem and Essential Habitat Mapping, under the Vegetation Management Act 1999 and
Regional Ecosystem Description Database;

o DEHP Wildlife Online Database;

¢ Atlas of Living Australia;

¢ Department of the Environment’s Protected Matters Search Tool ; and
¢ CQU Koala Record Database.

The results of the desktop assessment of the offset site are in Appendix E.

5.2.2 Site Assessments and Surveys Undertaken

A number of field surveys/assessments have been completed for the Project area and potential offset areas. The specific
documents utilised in the offset proposal are identified below:

o Faunalflora surveys of the impact area conducted by EcoSM in 2009, 2011, and 2013 to support the preparation of
the Environmental Assessment Report; and

e A survey undertaken by SMEC in 2015 targeting Commonwealth listed threatened species (specifically the Koala) at
the impact area.

Each of these surveys are summarised in Section 2.2.2 of the Preliminary Documentation Main Report. Collected data
that has been utilised in this Offset Proposal to determine the Koala habitat quality of the Project area (Figure 3 and
Figure 4).

In addition, a desktop determination was undertaken of the Project area in October 2015 by Koala Research — CQ. Koala
Research — CQ was able to assign a Koala habitat ranking for each regional ecosystem within the Project area. These
rankings are based on the publication ‘Ranking koala habitat using Queensland mapped regional ecosystems’ (Melzer,
2014). The results of the desktop assessment indicated that, apart from the vine thicket community (RE 8.12.3a), the
three RE’s ranked as high value Koala habitat.

An ecological survey undertaken by Kleinfelder (2015) focussed on a TMR owned property approximately 10km south of
the Project. The site was identified as a potential direct offset location. The survey is included in Appendix D and has
been summarised in Section 5.5.
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5.3 Offsets Assessment Guide Criteria

The Offsets Assessment Guide requires the proponent to establish criteria to assess the habitat quality of the impact
and proposed offset site, including site condition, site context and species stocking rate distribution. Due to the varying
quality of Koala habitat within both the Project area and proposed offset site, an approach has been developed that
averages the quality in each case.

As shown in Figure 3 and Figure 4, individual habitat assessment sites were utilised in EcoSM’s (2013) assessment of
the Project area. For consistency purposes, Kleinfelder (2015) utilised a similar approach in the assessment of the
offset site. Results from these habitat assessment sites were then used to assist in determining the overall Koala
habitat quality of the sites in line with the approach described below.

5.3.1 Site Condition

The Offsets Assessment Guide identifies the need to consider three characteristics when determining site condition in
relation to the Koala:

e What is the structure and condition of the vegetation on the site?
¢ What is the diversity of relevant habitat species present (including both endemic and non-endemic)?
e What relevant habitat features are on the site?

An assessment of each of these characteristics can be determined using a matrix that considers both Koala Research
— CQ's (2015) Koala Habitat Rankings and Modified BioCondition scores for both the Project area (EcoSM, 2013) and
offset site (Kleinfelder, 2015). Table 5 has been developed as the Project specific tool to determine the site condition
score out of ten.

Table 5: Site Condition Scoring Matrix

Assessment Criteria Assessment

Score

Koala Habitat Rank score of 0, Modified BioCondition Score of 1-4

Koala Habitat Rank score of 1, Modified BioCondition Score of 1-4

Koala Habitat Rank score of 2, Modified BioCondition Score of 3-4

Koala Habitat Rank score of 2, Modified BioCondition Score of 1-2

Koala Habitat Rank score of 3, Modified BioCondition Score of 3-4

Koala Habitat Rank score of 3, Modified BioCondition Score of 1-2

Koala Habitat Rank score of 4, Modified BioCondition Score of 3-4

Koala Habitat Quality score of 4, Modified BioCondition Score of 1-2

O | 0| N[O || W [N|PF

Koala Habitat Quality score of 5, Modified BioCondition Score of 3-4

=
o

Koala Habitat Quality score of 5, Modified BioCondition Score of 1-2
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53.2 Site Context

The Offsets Assessment Guide identifies the need to consider three characteristics when determining site context in
relation to the Koala:

¢ What is the connectivity with other suitable/known habitat or remnants?
e What is the importance of the site in relation to the overall species population or the occurrence of the community?
e What threats occur on or near site?

It should be noted that a determination of the importance of site in relation to the overall population is difficult to
ascertain due to the lack of scientific data on the Clarke-Connors Range Koala population.

As per the Queensland BioCondition Assessment Manual (2015), landscape attributes for the assessment site’s patch
size, connectivity, and context have been scored in EcoSM’s (2013) and Kleinfelder’'s (2015) reports utilising GIS

mapping.

Existing threats to the Koala at the impact and offset sites need to also be considered to determine an accurate site
context score. The EPBC Koala Conservation Advice (DoE, 2015b) identifies four main threats to the continued
survival of the Koala.

o fragmentation of habitat;
¢ vehicle strike;

e disease; and

e predation by dogs.

These components need to be considered when determining the ‘threat’ component of each assessment site’s context
score.

A specific equation to determine the total context score out of ten for each habitat assessment site has been
developed considering each of the site context components.

__ (Size of Patch+Connectivity+Context+Lack of Threats)yeasured
~ (Size of Patch+Connectivity+Context+Lack of Threats)nax

x 10

Assessment Site Context Score

5.3.3 Species Stocking Rate Distribution

The Offsets Assessment Guide identifies the need to consider three characteristics when determining species
stocking rate in relation to the Koala:

e What is the presence of the species on the site? (i.e. confirmed / modelled).
¢ What is the density of species known to utilise the site?
e What is the role of the site population in regards to the overall species population?

The application of the metrics from the KSAT Methodology was applied to score for the Koala’s species stocking rate.
The east coast (med - high) activity category from Phillips and Callaghan (2011) was applied to the Koala population
to provide an appropriate score from a regional perspective. The scoring matrix for the species stocking rate is
provided in Table 6. The maximum species stocking rate score is ten
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Table 6: Species Stocking Rate Scoring Matrix

Assessment Criteria (KSAT Results) Assessment

Score

No Scats Recorded

East coast med - high (low use) less than 10%

I East coast med - high (low use) 10% or greater but less than 22.52%

East coast med - high (medium use) 22.52% or greater but less than 25%

East coast med - high (medium use) 25% or greater but lower than 28%

East coast med - high (medium use) 28% or greater but less than 30.5%

East coast med - high (medium use) 30.5% or greater but less than 32.84%

I N~ W|IN|F

East coast med - high (high use) greater than 32.84% but less than or equal to
38%

East coast med - high (high use) greater than 38% but less than or equal to 9
45%

East coast med - high (high use) greater than 45% 10

5.4 Koala Habitat Quality of Project area

The Koala habitat quality of the Project area was determined utilising EcoSM (2013), SMEC (2015), and Koala
Research — CQ’s (2015) raw data.

The habitat quality scores for each habitat assessment site within the Project area is outlined in Table 7. It should be
noted that a number of EcoSM’s (2013) habitat assessment sites have since been disturbed as a result of the trial
embankment activities previously described in Section 2.1. The habitat quality assessment calculation considers the
original quality of the Koala habitat prior to these disturbances.

It should also be noted that habitat assessment sites 2, 4, 5, 6 and 15 have been omitted from the calculation as they
are not located within or immediately adjacent to the finalised Project area (refer to Figure 3).

The habitat quality for the Project area, calculated as a combined score of all the habitat assessment sites, is 7. As
expected, the Koala habitat quality increases towards the southern extents of the Project area.

Table 7: Koala Habitat Scoring Criteria for Project area

Habitat Site | Site Condition Site Context Species Stocking Rate Total Habitat Quality
Assessment Score
Unit

HAB1 10 7.33 1 6.11
HAB3 8 7.33 3 6.11
HAB7 8 7.33 3 6.11
HAB8 8 7.33 3 6.11
HAB9 8 7.33 4 6.44
HAB10 9 7.33 3 6.44
HAB11 8 7.33 1 5.44
HAB12 8 7.33 4 6.44
HAB13 7 7.33 8 7.44
HAB14 7 7.33 9 7.78
HAB16 7 6.67 8 7.22
HAB17 8 7.33 10 8.44
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Habitat Site | Site Condition Site Context Species Stocking Rate Total Habitat Quality

Assessment Score

Unit

Average 6.68

Total Averaged Habitat 7
Quality Score

55 Potential Direct Offset Site

55.1 Desktop Assessment

Based on the results of the desktop and field investigations, a proposed offset site (herein referred to as ‘the Site’) has
been identified approximately 10km to the south of the Project. The Site lies on the western side of the Clarke-
Connors Range approximately 350 meters west of the unpaved Blue Mountain Road. Current connectivity of remnant
vegetation between the Project and the Site is relatively high. The Site also connects to Epsom State Forest 1 on its
southern edge (refer to Figure 5). The Site is located on TMR owned land formally described as Lot 1 on RL5001.

The Site comprises of the southern section of Lot 1 RL5001 and is 75.17 hectares in area. It contains mostly remnant
vegetation and field verified mapping indicates four field verified regional ecosystems — Least Concern RE’s 11.12.3,
11.3.9, 11.3.25 and 11.3.4. Each of these are dominated by Koala food trees in the form of Eucalyptus spp and
Corymbia spp. Currently the Site is grazed by cattle by means of a road license.

552 Field Assessment

An ecological assessment was undertaken by Kleinfelder in November 2015 to evaluate the Site and its suitability as
an offset for the Project (refer to Appendix D). The assessment collected field data relating to the condition of the
existing habitat, the importance of the Site within the landscape, and the current Koala activity levels. It should be
noted that the Site is only a portion of the total study area assessed (refer to Figure 6 and Figure 7).

As identified in Appendix D, the survey found:
- Moderate to poor habitat as identified by an overall Modified BioCondition Class Score of 3;
- Good site context in relation to the landscape in which the site is situated;
- Medium to high levels of Koala activity; and
- Mild to moderate levels of external threats.

Photos of the Site are included in Plate 1 and Plate 2.
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Plate 2: Site photos from BioCondition quadrat 6
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The offset site has been assessed in accordance with the criteria outlined in Section 5.2 to determine the direct offset
requirements for the Project (Table 8).

Table 8: Proposed Offset Site

Offset Site Lot 1 RL5001
North of Epsom State Forest 1, Blue Mountain Road, Hazledean

Total area of property Lot 1 RL5001 is 166.2124 ha in size. In 166.2124 ha
compliance with the outputs of the finalised

EPBC Environmental Offsets Calculator,

only the southern portion of the property is

proposed as the Site.

Total area of Site The southern portion of Lot 1 RL5001 is 75.17 ha
proposed as the Site.

Condition: Mapped as predominantly RE 8.25
11.12.3 and 11.3.25 which contain known

Koala habitat. Moderate to Poor Modified
BioCondition Class Scores.

Habitat Quality?! Context: Good site condition and is 7.67
connected to Epsom State Forest 1 to the

south. Mild — Moderate level of threats,

including weed incursion, potential of

bushfires and wild dogs.

Species Stocking Rate: Medium to High 6.25
levels of Koala activity identified from
KSATSs.
Habitat Quality Score: 7 (7.39)
Time over which loss is A 20 year period has been applied as the 20 years
averted Site will be legally secured.
Time until ecological benefit [RaSNEEY period has been applied as the 0 years
habitat value is already present at the Site.
Risk of loss without offset If the Site is not used as an offset it is at a 50%

moderate risk of being sold and potentially
cleared for cattle grazing or mining,
consistent with the surrounding land uses.

ENER VAW eV it -/ \Without protection and application the 6
habitat quality is considered likely to reduce

due to the existing threats of additional weed
incursion and bushfires.

Risk of loss with offset The Site will be legally secured. 0%

Future quality with offset As the Site will be legally secured the habitat 7
integrity will remain and will not be at risk of
future clearing for agricultural/mining

purposes. The management measures

detailed below are expected to maintain the
habitat quality of the Site.

Time over which loss is A 20 year period has been applied as the 20 years
averted (max 20 years) land will be legally secured.

Confidence in result A high degree of confidence can be applied 80%
as the site is located adjacent to State
Forest and contains existing Koala habitat

1 Quadrat sites 1 and 2 have been omitted from the calculation as they are located north of the Site and were
undertaken within RE 11.3.4/11.12.3 (75/25) which is predominately located outside the Site (Figure 6 and Figure 7).
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5.6 Results of Offsets Assessment Guide

The habitat scoring criteria developed for the Project has been based on the outcome of the site assessment of the
Project area and offset Site (with summaries provided in Table 7 and Table 8 respectively). The full results are
provided in Appendix I.

The results indicate that:
e The total impact area of the Project is 30.867 ha. The impact site has a Koala habitat quality score of 7.
e The Site is 75.17 ha with a current Koala habitat quality of 7. The expected future Koala habitat quality is also 7.

e Assuming that the Site was not legally secured the risk of averting the loss of the Site is 50% and the quality of the
land will decrease to a habitat quality score of 6. The Site provides a 107.51% direct offset.

5.7 Management of Offset Site

An offsets area management plan (OAMP) will be prepared for this Site if DOE conditions this option, and will detail
areas where management actions are to be implemented, with clear timeframes and performance objectives. This
OAMP will be applied over a five year period.

In order to maintain the habitat quality of the proposed offset site at 7, a number of management measures are
required, including the following:

e Moderating vehicle and machinery access;

¢ Removal of Lantana thickets, Giant Rats Tail Grass and other weeds over a five year period where required; and

¢ Management of fire risks.

There is also expected to be costs associated with ensuring that the potential site is legally secured, as well as
ongoing monitoring of the site in line with the EPBC Approval.

The estimated total cost of these measures is approximately $195,000. This cost has been determined using best
judgement, considering all the information available at the time of the valuation. It has been assumed that no land
purchase is required for this offset site.

5.8 Compliance with the EPBC Act Offsets Policy

Option 2 has been developed in accordance with the principles and aims of the EPBC Act and EPBC Act Offsets
Policy, as outlined in Table 9.

Table 9: Offset Proposal compliance with the EPBC Act Offsets Policy

Suitable offsets must: Proposed offsets

(1) Deliver an overall conservation outcome This offset proposal provides a legally secured parcel of land with suitable
that improves or maintains the viability of habitat and connectivity for the koala.
the aspect of the environment that is
protected by national environment law and
affected by the proposed action

(2) Be built around direct offsets but may A 107.51% direct offset is identified in this offset proposal option.
include other compensatory measures

(3) Be in proportion to the level of statutory The offset proposal has been defined based on the Offsets Assessment
protection that applies to the protected Guide, and therefore is considered consistent with the statutory protection
matter afforded to the protected matters.

(4) Be of a size and scale proportionate to the The offset proposal has been defined based on the Offsets Assessment
residual impacts on the protected matter Guide, and therefore is considered consistent with the statutory protection
afforded to the protected matters.
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Suitable offsets must:

(5) Effectively account for and manage the
risks of the offset not succeeding

(6) Be additional to what is already required,
determined by law or planning regulations
or agreed to under other schemes or
programs (this does not preclude the
recognition of state or territory offsets that
may be suitable as offsets under the EPBC
Act for the same action, see section 7.6)

(7) Be efficient, effective, timely, transparent,
scientifically robust and reasonable

(8) Have transparent governance
arrangements including being able to be
readily measured, monitored, audited and
enforced

Proposed offsets

The offset site is already owned by TMR and will be legally secured as part
of this Offsets Proposal.

There are no Queensland State approvals for the Koala for the Project.
There are no State Offsets required as works do not involve an activity
prescribed under Section 9(c) of Environmental Offsets Act 2014.

The offset proposal includes clearly documented frameworks with an
appropriate level of scientific rigour applied, relevant to the level of risk
posed to the protected matters.

The offset proposal includes the commitment to develop a detailed OAMP for
the Project, by TMR to be applied for a five year period.
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6. Offset Option Analysis

A comparison of estimated outcomes and costs of Option 1 and 2 is provided in Table 10.

Table 10: Comparison of Estimated Costs for Option 1 and 2

Long-term conservation
value for the Koala

Koala Research — CQ
Study

Investment in Koala
sensitive infrastructure
along the Peak Downs
Highway

Direct land offset and
management measures

Estimated Funding
value

6.1

An initial study will be undertaken to help
determine the population dynamics and
movement patterns of Koalas within the vicinity
of the Peak Downs Highway (Eton - Nebo).
Future investment on Koala sensitive
infrastructure along the Peak Downs Highway
will then focus on increasing connectivity
between the large amount of intact Koala
habitat between Eton and Nebo.

This option will aim at increasing scientific
knowledge of the local Koala population. It will
also lead to increases in Koala connectivity and
reduce Koala fatalities along the Highway.

Option 1 — Hybrid Offset Package Option 2 — Direct Land Offset Proposal

A portion of land containing identified habitat for
the Koala will be legally secured, and
management measures will be employed to
ensure that the existing Koala habitat is
maintained at its current habitat value. It is
unknown whether the area that will be offset
will make a long-term contribution to regional
conservation of the Koala. This is due to the
vastness of existing intact Koala habitat within
the Clarke-Connors Range, of which most
occurs in relatively secure land tenure.

$287,442 N/A
$200,000 N/A
N/A $195,000
$487,442 $195,000

Stakeholder Consultation

TMR have been actively engaging with a number of government and community organisations regarding the Project
and the offset proposal. Initial consultation with DEHP was undertaken for the development of the proposals.
Discussions have been ongoing between TMR and Fauna Rescue Whitsundays (FRW) — a not for profit volunteer
organisation that cares for the region’s wildlife and habitat. A meeting was held on the 25/11/15 between
representatives from TMR, FRW, and Ipswich’s Moggill Koala Hospital. Feedback was received from the groups and
considered in the offset proposal and the FMP. A letter of support from FRW towards Option 1 of this proposal is

included in Appendix B.

6.2

Preferred Option

TMR considers that by directly studying and managing a major known threat to the Koala in the region (the Peak
Downs Highway between Eton and Nebo), considerable improvements can be made towards Koala conservation in
the region. Currently it is not known how significant the impacts of the Peak Down Highway are to the conservation of
the regional population, nor how significance the loss of north-south connectivity is. The study will not only address
large knowledge gaps in relation to the regional Koala population, but will aid in eventually increasing connectivity and
decreasing vehicle strike through strategic investment on the Peak Downs Highway. Furthermore, it is intended that
the results of the research program will be used by TMR to assist in the future upgrading of linear infrastructure

projects in the region.

Despite the capacity of the direct land offset (Option 2) to continue to support Koalas, the size of the required offset is
relatively small when considering the home range of an individual Koala, as well as the vastness of intact Koala
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habitat along the Clarke—Connors Range and adjacent lowlands (Reef Catchments, 2015). Although habitat removal
is identified as a residual risk of the Project, it is not considered as major of a threatening process in the region.

By targeting known knowledge gaps of the population, and developing and implementing strategic future investment
for Koala sensitive infrastructure on the Peak Downs Highway, measureable environmental outcomes can be
achieved that will have a long-term conservation value for the species in the region. Option 1 has greater potential to
also leave a lasting legacy that is likely to be well supported by the local media, community, and relevant
stakeholders.
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Appendix A: Koala Research — CQ Proposed Study
‘Managing the Clarke Connors Range Koala
Population’
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Koala Research — CQ

a community funded research program
hosted by CQUniversity

Proposal: Managing the Clarke-Connors Range koala population

This study aims to address critical knowledge gaps around conservation biology and population
dynamics of koalas in Central Queensland’s hinterland ranges. There is a particular focus on the
Clarke-Connors Range as these hills and ranges are considered to support one of the most extensive
contiguous koala populations in Queensland, and are also considered likely to be a major area of
refuge under both expected climate changes and the nation’s expanding human footprint.

A lack of regional knowledge is providing uncertainty around the application of suitable conservation
management measures around current and future upgrading and modification of major road
corridors along the Peak Downs Highway. Consequently, the study will directly address koala
connectivity issues associated with the existing Peak Downs Highway between Nebo and Eton.

The study is expected to run over two years and involves a number of discrete projects. These are:

1.0 Defining koala population management units across the Clarke-Connors Range;

2.0 Understanding koala habitat use, and diet, as well as ranging behaviour in the vicinity of the Eton
to Nebo stretch of the Peak Downs Highway;

3.0 Habitat analysis and modelling to predict future koala-road kill hotspots on the Eton to Nebo
stretch of the Peak Downs Highway; and

4.0 Investment planning for installation of wildlife barriers and underpasses on the Peak Downs
Highway between Eton and Nebo.

It is understood that monitoring of the Eton Range koala underpass and fauna exclusion fencing will
be undertaken by TMR post construction. These results, if available and where relevant, will be
included within the reporting aspect of the study.

Key research team members include:

Dr Alistair Melzer, CQUniversity, a terrestrial ecologist specialising in koalas and koala habitat;

Dr William Ellis, a koala zoologist with broad experience in koala genetic studies, koala social
interactions and habitat use, as well as GPS radio tracking of koalas;

Dr Sean FitzGibbon, a zoologist experienced in koala capture and VHF and GPS koala tracking;

Dr Ben Bath, a field zoologist with particular expertise in koala capture and tracking;



Mr Rolf Schlagloth, CQUniversity, currently developing koala road-kill hotspot modelling for Victorian
highways.

CQUniversity will provide GIS technicians and field assistants as required to assist the principal
research team.

CV’s for the key team members are provided separately.

The cost (excluding GST) associated with this study is $287,442, including:

1.0 Defining koala population management units across the Clarke-Connors Range $47,300
2.0 Habitat analysis and modelling to predict future koala-road kill hotspots $64,468

3.0 Understanding koala habitat use, and diet, as well as ranging behaviour in the vicinity of
highways $138,014

4.0 Investment planning for installation of wildlife barriers and underpasses on the Peak Downs
Highway between Nebo and Eton. $21,160

5.0 Integrated reporting, workshop and project management $16,500

Please note that this study has been developed as a research activity with the expectation that the
principal researchers and associated institutions will be able to publish the findings in appropriate
peer reviewed journals as well as use the work to facilitate student studies and teaching.

Contact:

Dr Alistair Melzer,

Koala Research - CQ

School of Medical and Applied Sciences (Conservation Biology)
Building 361 CQUniversity

Ibis Avenue, Rockhampton Q 4702

Mobile: 0458246600 (preferred)

Phone: 0749232297

a.melzer@cqu.edu.au; a.melzer@cqges.com.au (preferred)




Context: Queensland’s coastal ranges — centred on the Clarke-Connors range, have been identified
as significant refugia in the past (Smith 2013), and have been proposed as future koala climate
refugia identified in modelling by Adam-Hoskings et al. (2011), and, more broadly, as a biodiversity
refugia in modelling by NSCAFF (Reside et al. 2013).

Recently, a contraction in the northern and western extent of the koala’s range (Gordon et al. 2006,
Seabrook et al. 2011) together with widespread declines in abundance across the central and
northern parts of its range (McAlpine et al. 2015) have prompted national concern for the fate of the
species (ECRC 2011), and the Commonwealth listing of the koala as vulnerable in New South Wales
(NSW), Australian Capital Territory (ACT) and Queensland (Qld) (TSSC 2012). Range contractions are
expected to continue with predicted increases in climate variability as well as increased frequency
and intensity of extreme weather events impacting on koalas (Adam-Hoskings et al. 2011), and their
habitat (Adam-Hoskings et al. 2012). These declines, and predicted climatic changes, have been
associated with human-induced increases in greenhouse gasses — especially carbon dioxide,
methane and nitrous oxide (IPCC 2013). There are expectations of an increase in maximum and
minimum temperatures, increased frequency and duration of heat waves, as well as an increased
severity and duration of droughts (Hughes and Steffen 2013, IPCC 2013). Consequently, there are
widespread concerns about the continued survival of the koala.

Despite range contractions, koalas have persisted and maintain a widespread, but largely
fragmented distribution across Queensland. We consider that current localities supporting koalas
reflect refugia from the environmental challenges encountered over the last 25 years (Melzer et al.
2013). In broad terms these refugia are associated with the mountains, hills and scarps associated
with the coastal ranges (including Kroombit Tops, Clarke-Connors Range), the precipice sandstones
of the Carnarvon and associated ranges (including Blackdown Tableland), and the hills and ranges of
the Einasleigh Uplands.

The coastal ranges from about Collinsville, south through the Clarke-Connors ranges, to the
commencement of the Marlborough Hills (some 300 km), represents the most extensive regional
koala population. Generally the koalas are located in the drier woodlands or open forests — mostly
on the western aspect of these ranges, although populations still extend to the coast around St
Lawrence and Clairview, as well as Sarina. In the latter case, however, these coastal populations are
being fragmented as coastal development expands. This regional population has been little studied
apart from some preliminary audits near St Lawrence (Melzer and Tucker 2011). This study
estimated a population of some thousands of koalas in and around St Lawrence. A recent field
inspection of properties near Nebo (Mt Spencer, adjacent to Mt Adder and Pinnacles) returned a
moderate number of koala sightings, suggesting that the regional population there will also be quite
high. Preliminary work at Sonoma State Forest, north of Collinsville, identified a low density
population.

The terrain and geology of these coastal ranges has largely precluded their clearing for agriculture
and their development for large-scale resource extraction. In addition, the dominant land uses of the
ranges (nature conservation and intermittent cattle grazing) are largely able to coincide with the
existing landscape without the need for modification.

However, there are some key threatening processes acting on this landscape. These include
inappropriate land management (e.g. fire), increasing climate variability with impacts exacerbated
by poor land management, development of the coastal lowlands, and ongoing road and rail kills
associated with the Bruce Highway (Clairview/St Lawrence/Waverley Creek) and the Peak Downs
Highway (Nebo to Eton ), as well as the Nebo to Mackay rail link. Critically there is little known of the
full extent, connectivity or ecology of this koala population or of the habitat upon which it is based.
Consequently, it is difficult to make conclusions of the significance of any discrete impacts on either
the local koala population or on the regional population.



Specifically, progressive upgrades of the Peak Downs Highway that cuts across this landscape results
in small incremental losses of known koala habitat and connectivity, and have the potential to
increase the road kill rate or the extent to which the highway provides an ecological barrier to koala
dispersal. Potential further increases in mining traffic along the Highway resulting from development
of the Galilee Basin will exacerbate this existing threat.

This proposal seeks to increase knowledge of the Clarke-Connors Range koala population, and
facilitate improved conservation management for the species and its habitat. The project will include:

(a) A consideration of the effective koala-management units across the Clarke-Connors, and
associated ranges;

(b) Habitat analysis and modelling to predict future koala-road kill hotspots on the Nebo — Eton
stretch of the Peak Downs Highway; and

(c) Investment planning for installation of wildlife barriers and underpasses on the Peak Downs
Highway between Nebo and Eton.

Basic studies of koala habitat use and movement patterns in the vicinity of the Nebo — Eton stretch
of the Peak Downs Highway. The expected outputs are:

1. Increased knowledge of koala habitat use and diet, as well as the significance of the greater
Clarke-Connors Range koala population, together with recommendations for future
management.

2. A framework for predicting the occurrence of koala-hotspots on road corridors; and

3. Identification of koala-hotspots along the extent of the Nebo-Eton stretch of the Peak
Downs Highway, together with recommendations on investment in wildlife barriers and
associated mitigation works.

1.0 Effective management units across the Clarke-Connors and associated ranges

The aim of this project is to determine whether the koalas along the Clarke-Connors Range are a
single management unit or form discrete management units. Understanding this will shed light on
population connectedness (and hence the significance of any impacts in any one part of the range),
and gene exchange across the area, and informs conservation management.

Methods: This project will examine the genetic relatedness of koalas across the extent of the ranges.
Up to 30 tissue samples from at least two, and up to four widely distributed sites will be analysed.
We currently hold samples archived from the DTMR St Lawrence/Waverley Creek study (Melzer and
Tucker 2011). Further samples can be collected from road kills along the Peak Downs Highway in the
ranges to the east of Nebo. (We understand that frozen bodies have been archived by local
community members). Samples from two other sites (e.g. Collinsville, Lotus Creek - Collaroy district,
or Croydon Road) will be collected from wild-caught koalas. Small tissue samples (approx. 5mm
diameter) will be taken from each koala’s ear and placed in 70% ethanol. Samples will be
transported to the University of Queensland for analysis. Note: Team members working on roadways
will be provided with appropriate training and personal protective equipment, and will complete
suitable risk assessment. Vehicles will be equipped with identification and flashing lights.

Genetic analysis of these samples will rely on a 20 microsatellite panel developed at The University
of Queensland, and based on previous markers identified by Houlden et al. (1999), and Cristescu et
al. (2009), as well as unique markers identified by the University of Queensland research team (Ellis
unpublished data). Single nucleotide polymorphic markers will not be used for this study as they are
still under development. The 20 microsatellite panel will be sufficient to interpret the local and
regional (as well as state wide and national) patterns of genetic connectivity amongst the study
groups in this project. All DNA extraction and amplification will be undertaken in the laboratory at
The University of Queensland.



Genetic diversity will be estimated separately for each group, or regional population, and compared
to currently available datasets by locus — matching between studies where identical primers have
been used. The mean number of alleles per locus, an unbiased estimate of heterozygosity (He) and
observed heterozygosity (Ho) will be calculated using GENALEXversion 6.5 (Peakall and Smouse
2012). FSTAT (Goudet 2001) will be employed to calculate allelic richness, which uses rarefaction to
correct the mean number of alleles/locus for sample size and FIS. We will test for deviations from
Hardy Weinberg equilibrium using Markov chain analysis in Genepop on the Web
(http://genepop.curtin.edu.au/; Raymond and Rousset1995).

It may also be possible to examine the stability of the population-based genetic diversity by
comparing samples of different age, or from animals of different age. This will allow comment on the
significance of variation in the genetic profile among local populations, hence informing
management decisions. Over the course of our study, and with reference to archived samples, we
would seek to detect temporal changes in expected heterozygosity and mean number of alleles per
locus by combining koalas into groups according to age, and applying the Queller and Goodnight
relatedness estimator as calculated in GENALEX version 6.5 (Peakall and Smouse 2012). We will use
Wilcoxon signed rank test with GraphPad Prism version 6.0a for MacOSX GraphPad Software, La Jolla,
California, USA, www.graphpad.com) to determine median relatedness values and significant
departures from zero (unrelated).

Output: A technical report will be prepared describing the genetic diversity across the Clarke-
Connors Range, drawing conclusions with regard to the regional relatedness and significance of the
greater populations as well as providing management recommendations, where appropriate.

Costs: $47,300

2.0 Landscape analysis and modelling to predict future koala-road kill hotspots along the Eton —
Nebo stretch of the Peak Downs Highway

Methods: This project extends research currently underway at CQUniversity. Currently, the koala
team are analysing koala black-spots along a highway near Ballarat (Victoria). The aims are to
understand what constitutes a black spot, understand what road conditions contribute to the
likelihood of a koala strike, and develop a framework for predicting koala black spots more generally.
This work is scheduled for completion in mid-2016 — although major conclusions should be available
much earlier. Our intent is to apply the findings of this project to koala problem areas around the
Peak Downs Highway between Eton and Nebo. The work will attempt to predict likely black spots. In
broad terms the relationship between koala habitat attributes, topography and the pattern of road
kills are analysed to identify associations with frequency of koala road deaths. Results will be tested
against: (a) current DEHP and CQU records of koala road kills in this area; and (b) areas of known
high value koala habitat. The project will produce a framework for predicting koala hotspots along
the road, and provide input to decisions regarding investment in wildlife protection measures.

Effort: Desktop habitat quality — highway alignment analysis; ground-truthing and revision of
analysis; predicting hotspots; field testing predictions on the Peak Downs Highway.

Output: ARC GIS compatible digital maps and hard copy maps will be prepared describing the koala-
road-collision risk zones along the Eton to Nebo stretch of the Peak Downs Highway.

Costs: $64,468



3.0 Koala habitat use and movement patterns in the vicinity of the Eton — Nebo stretch of the Peak
Downs Highway

Methods:

Koala ranging and habitat use: Ten koalas will be caught and fitted with GPS and VHF enabled collars.
These animals will be caught in the ranges on the Nebo side of the range from habitat adjacent to

the highway road reserve. The animals will be collared and tracked. Routine tracking using the VHF
transmitters will be undertaken to develop a data base on tree use and animal behaviour during the
breeding and non-breeding seasons. The project will run over two years. Every 3 to 4 months, the
animals will be caught, and GPS data down loaded. At the end of the study all animals will be re-
caught and collars removed. Note: All collars are fitted with weak links. These perish over time. At
that point the link breaks and the collars fall off. This ensures that no koala is left with a permanent
collar. Koala activity and habitat use will be mapped by relating GPS tracks and logged sighting
coordinates to habitat maps and highway infrastructure maps.

Koalas will also be individually microchipped in order to successfully identify the animals if they are
injured post study and taken in care. This is consistent with current practices by local wildlife carers
when rehabilitated Koalas are released.

Roadkill: Carcasses will be logged, noting the species, location, and frequency of kill as well as date.
The logging will utilise a geo-referenced, mobile devise deployed by local field assistants. The
monitoring will extend the entire length of the highway from Eton to Nebo. Field workers will also
stop (when safe to do so) and collect tissue samples for genetic analysis and also identify gender of
the carcasses. Collected data will inform this project, and the modelling of koala hotspots. Data will
be collected in four three-day campaigns, scheduled within the spring-summer months to coincide
with the time of greatest koala activity. Note: Surveyors will be provided with appropriate training
and personal protective equipment and will complete suitable risk assessment. Vehicles will be
equipped with identification and flashing lights.

Diet: Although typical food species of the koala are broadly known (Melzer et al. 2014), local diet
varies in association with plant leaf chemistry and landscape conditions (nutrients, moisture). To
ascertain the regional importance of koala food tree species, koala diet will be determined through
analysis of the content of fresh faecal pellets that will be collected from a range of habitat types.
Traditionally, diet studies have relied on the manual identification and counting of known cuticle
fragments in a large number of samples. Here, however, we intend to apply an analysis of eucalypt
DNA within the faeces. The method has been used in other species, so suitable primers are available
for a large number of organisms. We will use this method for analysing koala diets because it could
provide a more efficient means to determine koala diets. The concept is straight forward: koala
faeces are collected, DNA is extracted and a small fragment of DNA is amplified using suitable
primers. Thereafter, Next generation sequencing is used to generate a large number of copies of
each fragment, which are, in turn, used to determine number and proportion of each Eucalyptus
species found in the sample.

Typical diet species for koalas across Queensland have been identified through previous work
(Melzer et al., 2014), thus enabling us to generate a reference database of the key diet species for
the region. Leaves from three trees of each prospective species will be collected and stored (silica
gel) at ambient room temperature until DNA extraction.

As DNA fragments in faeces are typically small, target regions have to be short, variable and flanked
by conserved genomic regions to allow solid primer design. This permits reliable amplification of a
region where fixed, species-specific variations exist. Literature searches indicate that several
possible chloroplast regions that have been used for species identification for diet analysis in
herbivores, for example the trnL region (Valentini et al., 2009) can be used. This gene, which
contains a small (36bp) P6 loop region, was found suitable for diet analysis in a number of small



herbivores (Soininen et al., 2009). However, the (generally) single-genus diet of koalas (Eucalyptus)
has proved more challenging. Alignment of this region in publically available eucalypt chloroplast
genomes indicated that this region was not variable enough to distinguish species for this genus.
Based on this finding, a more Eucalyptus-focussed DNA-specific search was conducted.

A thorough analysis of the chloroplast genome of Australian Myrtacea revealed several

hypervariable regions, including the intragenic spacers between the rpl 2 — tRNA —His and psbA
(Bayly et al., 2013). Based on this finding, sample sequences spanning this region, from E.

microcorys, E. calmadulensis, E. elata, E. grandis, E. microcorys, E. obliqua and E. umbra were
downloaded from the National Centre for Biotechnical Information webpage (www.ncbi.nlm.nih.gov)
and aligned manually using BioEdit. Both intragenic regions were considered suitably variable for the
purpose of species identification. A set of already published primers (Vaillancourt and Jackson, 2000)
to amplify these two regions are available.

DNA extraction and amplification: Approximately 5mg of dry leaf will be placed in a 1.5 ml microfuge
snap lock tube along with metal beads and placed in a bead beater for 5 minutes, or until ground to
a fine powder. DNA will be extracted using the Qiagen DNEasy plant mini kit according to the
manufacturer’s instructions, resulting in good quality, 10-20 ng DNA/ul extractions. DNA quality and
quantity will be verified on a 1% agarose gel.

A polymerase chain reaction (PRC) will be conducted using the trnH primer as forward primer and
rpl2 or psbA as reverse primer. PCRs will be conducted in 20u reactions.

Resulting sequences will be imported into BioEdit and aligned manually to show clusters of
identifiable units. In our work to date, Eucalyptus grandis, E. microcorys and Lophostemon confertus
can be identified to species level, while the two Corymbia species, the two ironbarks (E.
melanophloia and E. crebra), and E. major and E. tereticornis form three distinct pairs, where the
pair cannot be told apart from each other, but have a unique sequence compared to the other five
units.

This method will be applied across the sites (estimate based on four sites) and will include:

o Sampling prospective species and generating specific target sequences;
o Collecting and analysing scats (Storage, DNA extraction, PCR, report).

The results will be related to the local floristics to decide dietary species where species groups
cannot be separated. For example, although E. major and E. tereticornis cannot be distinguished
through this method, E. major does not occur in the region.

Output: (1) A report on koala ranging behaviour, tree use and relationship to the highway and
associated infrastructure; including a consideration of gender and seasonal influences as well as
statistics on highway crossings. Digital GPS track logs relating koala activity to other relevant GIS
layers.(2) An analysis of the distribution of koala and other wildlife road kills along the highway and
in relation to habitat and infrastructure characteristics. Data will be available as GIS compatible
digital files. (3) A report on local koala diet and a discussion in relation to observed tree use reported
in output 1 above.

Costs: $138,014

4.0 Investment planning for installation of wildlife barriers and underpasses

This project will incorporate the distribution of contemporary and recorded DEHP and CQ University
road kills, modelling of potential hotspots, as well as the results of the tracking relating to tree use
and movements in relation to the Peak Downs Highway. The project will focus on the Eton to Nebo
stretch of the Peak Downs Highway. Initially, mapped vegetation along the highway route will be
ground truthed. At the same time, surveys of koala activity will be undertaken. The surveys will use



scat distribution and frequency of occurrence, as well as direct sightings of koalas and mapped
recent historical records. The results will be used to identify areas where the highway abuts high
koala activity. This work will be mapped against the known characteristics of likely koala black spots.
The results of the koala ranging and associated habitat will be considered in interpreting the
likelihood of koala road interactions.

Output: A report and associated mapping will be prepared that identifies likely high risk areas and
provides recommendations for future investment in wildlife protection and/or diversion
infrastructure. The output will be related to topographical and road design features to identify likely
locations for installation of protective/diversion fences, new underpasses, and/or retrofitting
existing bridges and culverts.

Costs: $21,160
5.0 Integrated reporting, and project management

Dr Alistair Melzer will oversee the separate project elements and manage logistical support and field
coordination. CQUniversity will provide contract management and regulatory oversight.

An integrated report and associated workshop with DTMR and other key stakeholders will be held
upon project commencement, annually, and within three months of the completion of all elements
of the study. Stakeholder meetings to report progress will be held every 6 months.

Cost: $16,500

Note: All activities are subject to: (a) risk assessment and job safety analyses as appropriate, (b)
appropriate permits from the DEHP (c) CQUniversity animal ethics approvals, and (d) approval to
access both private and public owned land. There will be an experienced first-aider present with each
catch team. Only experienced persons are used in these catch teams. Teams working along highways
will be provided with additional training and risk assessment. They will be required to wear reflective
clothing, have vehicles fitted with flashing lights, and to apply a road protocol to ensure that traffic
flows are not interrupted and that other drivers are not put at risk.
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Fauna Rescue Whitsundays Association Inc.
ABN: 60931 156 282

PO Box 806 Cannonvale, QLD 4802

24/7 HOTLINE: (07) 4947 3389

Email: frwsecretary@gmail.com

Website : www.frw.org.au

WHITSUNDAYS

26 November 2015

To: Tim Dalton

Environmental Officer | Mackay / Whitsunday District
Program Delivery And Operations | Department of Transport and Main Roads

Subject: Letter of Support for Eton Range EPBC Offset Research Proposal

Fauna Rescue Whitsundays would like to thank you for the opportunity to meet and
comment on the Eton Range EPBC Offset Research Proposal.

As one of the local volunteer care providers for the regions wildlife, Fauna Rescue
Whitsundays (FRW) has seen a dramatic increase in injured and orphaned koalas coming
into care from the Peak Downs Highway in the last two years. FRW has been actively
mapping koala sightings and rescues for the last 12mths and the data is showing we have a
dramatic number of vehicle related injuries and deaths to koalas on the Peak Downs
Highway between the Eton range and Nebo.

Fauna Rescue Whitsundays has been running community and industry awareness
sessions about the plight of the local koala populations and we believe the EPBC offset
research proposal including mapping and rehabilitation support, coupled with the addition
of future wildlife crossings will have a positive effect in mitigating the number of vehicle
related injuries and deaths we are documenting.

Yours sincerely,

C%I‘JZ §oz‘t,€§

Secretary

Fauna Rescue Whitsundays Association Inc

“Caring for our wildlife”
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Curriculum Vitae

Name: Alistair John Melzer

Contact details: 376 Coorooman Creek Road
Cawarral Qld 4072
0458246600 (Central Queensland Environmental Surveys)
0749 309944 (CQUniversity)

Date of birth: 29 March 1953
Citizenship: Australian
Marital status: married

Dr Alistair Melzer PhD Ecology (University of Queensland) has been working in the dry
tropical environment of Queensland since 1989. Dr Melzer has worked with Queensland’s
industry, government and community since 1995 to resolve environmental problems
associated with project development and subsequent management. These include:

o flora and fauna surveys associated with formal impact assessment,

e environmental management plans and associated ecosystem health monitoring,

e Dbush fire management strategies,

e weed management plans, and

e revegetation strategies and associated restoration success monitoring
in coastal, estuarine and inland Queensland.

Alistair Melzer also pursues applied research projects in partnership with state agencies,
universities and the community. Currently these include:

e Koala conservation biology,

e Restoration of koala habitat under climate change, and

e Management of environmental weeds and the recovery of fire sensitive ecosystems.

He has provided impartial, expert advice to community, industry, state (New South Wales,
South Australia and Queensland) federal agencies and local governments on a variety of
environmental issues associated with conservation biology, biodiversity management,
environmental risks associated with water management and coastal industrial development as
well as environmental policy interpretation. He has been formally and informally involved in
the recovery planning processes for the Bridled nailtail wallaby, Hairy-nosed wombat and the
Yellow chat as well as conservation planning for the Koala and some ecosystems.

Dr Melzer was Director of the Centre for Environmental Management, CQUniversity,
Rockhampton from 2001 to 31 December 2006 where he managed a multi disciplinary team
of about 30 resource economists, marine, aquatic and terrestrial ecologists, ecotoxicologists
and technical staff focused on industrial and resource management issues.

From March 2008, Dr Melzer has pursued an independent program of research, contract
research and consulting through Central Queensland Environmental Surveys. He has authored
or co-authored over 30 scientific papers and more than 60 technical reports. He also continues
to supervise postgraduate students and international interns at CQUniversity.

Dr Melzer works on regional conservation biology and biodiversity management issues in
protected, industrial and developing landscapes and considers the complex issues associated
with achieving conservation outcomes within increasingly developed regional landscapes and



coastlines. He continues to publish scientific and ecological management papers. He is an
Adjunct Research Fellow at CQUniversity.

Quialifications

Tertiary education

Doctorate of Philosophy — Botany, University of Queensland 1995.

Bachelor of Science (Honours) — Botany, University of Queensland 1988.

Bachelor of Science — Botany, University of Queensland 1986.

Certificate in Biological Laboratory Techniques - Queensland Institute of Technology (now
Queensland University of Technology) 1976.

Secondary education
Senior Certificate - Nambour State High School 1970.
Junior Certificate - Nambour State High School 1968.

Training

Open water diving certificate - Professional Association of Diving Instructors 1979.
Senior first aid and cardiopulmonary resuscitation certificates.

Chainsaw operations (Level 1 and 2).

Memberships & affiliations
Member of Ecological Society of Australia.
Member of Royal Society of Queensland.
Member of Queensland Naturalists’ Club Inc.
Member of the Koala Research Network.
Member of the Central Queensland Koala VVolunteers.



Employment details
March 2008 to present Principal, Central Queensland Environmental Surveys
January 2007 to March 2008 Senior Research Fellow
July 2001 to 31 December 2006 Director, Centre for Environmental Management (Formally
Centre for Land and Water Resource Management).
Nov. 1999-July 2001 Interim Director, Centre for Environmental Management (Gladstone).
1996-1999 Senior Research Officer, Central Queensland University.
Leader of the Industrial Land Management Programme within the
Centre for Environmental Management in the Faculty of Arts, Health
and Sciences.

1994-1996 Research Fellow, Central Queensland University, Rockhampton.

1984-94 Full time study through the Botany Department, University of
Queensland.

1983 Travelled overseas for 12 months.

1975-82 Technician - Queensland Institute of Medical Research, Herston,
Brisbane.

1972-74 Cadet Technician - Animal Research Institute, Yeerongpilly,
Brisbane.

Post-graduate student supervision

Candidate: Mr Richard Knight

Degree: MSc

General topic: Rehabilitation success in Bowen Basin coal mines
Completed: 2002

Candidate: Ms Margaret Stanek

Degree: MSc

General topic: Habitat requirements for Bridled Nailtail Wallaby
Completed: 2000

Candidate: Ms Delma Clifton

Degree: part time PhD

General topic: Water turnover and field metabolic rate in koalas
Completed: 2008

Candidate: Ms Gail Tucker

Degree: Part time MSc

General topic: Habitat utilisation and survivorship of sub-adult koalas
Completed: 2010

Candidate: Ms Leonie Andersen

Degree: MSc

General topic: Eco toxicology and shell disease in mud crabs
Completed: 2003

Candidate: Ms Samantha Fox

Degree: Part time PhD

General topic: Conceptualisation of integrated environmental monitoring systems
Completed: 2009

Candidate: Mr John Clarke



Degree: Part time MSc
General topic: Ecology of the Kroombit Tinker Frog
Completed: 2007

Candidate: Ms Tina Ball

Degree: Part time MSc

General topic: Nature refuges as habitat for arboreal marsupials
Completed : 2008

Candidate: Mr Wayne Boyd

Degree: Full time PhD

General topic: Assessing rehabilitation success in Bowen Basin open cut coal mines
Completed: 2012

Candidate: Mrs Dixe Knott

Degree: Part time PhD

General topic: Influence of vegetation management on native flora and fauna
Completion expected: 2016

Candidate: Mr Rolf Schlagloth

Degree:PhD

General topic: Modelling koala road kill blackspots
Completion expected: 2016
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Educational qualifications

* PhD (Ecology). Thesis: The effects of urbanisation on wildlife. The University of
Queensland, 7 June 2013

* Bachelor of Science Honours (Class 1). University of Queensland, 2007
Current and previous positions

Post-doctoral research fellow (2015-current). School of Agriculture and Food Sciences,
University of Queensland.

* Analysis of koala movement data and home range analysis

* Analysis of koala social interactions

* Part time position

Ecological consultant — koala and fauna specialist (2010-current).
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personally completing approx. 2000 tracking events
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Ecological research assistant (Casual 2013 - 2014). Dr William Ellis, School of Agriculture and
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* Analysis of koala movement data and home range analysis
* Capture and radio tracking koalas to examining movement, health and population
processes

Field research assistant (casual appointments 2009-2013). Dr Robbie Wilson, School of
Biological Sciences, University of Queensland.
* Investigating the ecology and movement of the northern quoll using mark recapture and
radio tracking techniques

PhD student, (2008-2013) Supervisor: Dr Robbie Wilson. School of Biological Sciences,
University of Queensland.

Research from my thesis examined:
* The effectiveness of retaining remnant trees and water courses in new urban housing
developments to improve the diversity of bird species
* Changes in ecologically important dung beetle communities in urban landscapes due to
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changes in environmental variables

* The effect of species loss on the provision of ecosystem services provided by dung beetle
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* How changes in resources in urban environments can alter the morphology of sexually
selected traits

Ecology tutor, (casual appointments 2009-2013). Dr Robbie Wilson, University of Queensland.
* Organisation and effective communication of teaching material
* Ensuring students follow and understand OH&S procedures for field courses
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A., Higgins, D. and Bercovich, F. (2015). The role of Bioaccoustic Signals in Koala
Sexual Selection: Insights from seasonal patterns of associations revealed with GPS-
proximity units. PLOS one.

* Barth, B. J., Fitzgibbon, S. and Wilson, R. S. (2015). New urban developments that retain
more remnant trees have greater bird diversity. Landscape and Urban Planning. 136.

* Barth, B.J. and Wilson, S, R. (2010). Life in acid: interactive effects of pH and natural
organic acids on growth, development and locomotor performance of striped marsh frogs
(Limnodynastes peronii). Journal of Experimental Biology 213(8) 1293-1300

* Barth, B.J. van Uitregt V. and Wilson, R.S. (submitted to Functional Ecology, currently in
review). Male dung beetles from urban forest fragments possess larger sexual signals
when competition for resources is lower

Scientific conferences

* Australian mammal society. 2015. Oral presentation. Titled: How common are physical
interspecific interactions between individual wild koalas (Pascolarctos cinereus)?

* Australian mammal society. 2014. Oral presentation. Titled: Understanding koala
movement and the occurrence of intra-specific interactions within a home range.

* School of biological sciences post graduate conference. 2011. Oral presentation

» SICB, Society for integrative and comparative biology, 2010. Oral presentation

» INTECOL, International congress of ecology, 2009. Oral presentation

* Ecological society of Australia, 2008. Poster

Research grants
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* University of Queensland — student travel awards $1200
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Personal Details

Address Work:

Postal:

Email
Date & Place of Birth

Citizenship & Passports

Tertiary Education

PhD 2005

BSc (Hons) 1998

BSc 1994

School of Food & Agricultural Sciences and

Centre for Mined Land Rehabilitation (split appointment)
The University of Queensland

St Lucia QLD 4072

Australia

Ph: +61 401 336 066

PO Box 6154

St Lucia Post Office
St Lucia QLD 4069
Australia

s.fitzgibbon@ug.edu.au
4™ April 1976; Brisbane, Australia

Australian

Dept. of Zoology & Entomology, The University of

Queensland, Australia. Recipient of an Australian Postgraduate Award
Scholarship.

Thesis title: Life in the suburbs: The survival of the northern brown
bandicoot (Isoodon macrourus) in bushland of suburban Brisbane, with
implications for the conservation of native ground-dwelling mammals.

Dept. of Zoology & Entomology, The University of

Queensland, Australia. Awarded First Class Honours.

Thesis title: The ecology of a bimodally breathing Australian freshwater
turtle (Elseya sp.); management and conservation implications.

The University of Queensland, Australia.
Majors in Zoology and Conservation Ecology.

Wildlife Consultancy Experience

December 2006 — current

Ecological Consultant (sole trader), specialising in koala management
matters. Contracts have included: Review of Ruthven Quarry koala
management program; Coordination of koala monitoring program at
Bluesfest site (Tyagarah); Development of the Bluesfest site-specific
Koala Plan of Management (in conjunction with another consultancy);
Review of numerous development applications to provide expert opinion
on koala management matters for local councils in South East
Queensland and northern New South Wales.



December 04 — June 2005

April — Dec 1997

Senior Ecologist (contract), AustralAsian Resource

Consultants; Brisbane, Australia.

Conduct baseline fauna surveys on various mining leases across
Queensland; Monitor the environmental rehabilitation of various open-cut
mines; Prepare wildlife management reports.

Environment Officer (contract), Dept. Environment &

Heritage, Queensland State Government; Brisbane, Australia.

Digital mapping of National Park boundaries; Consult experts for
information to include in a wildlife database (WildNet); Assist with the
formulation of abatement plans for several threatened plant species.

Research & Teaching Experience

December 2005 — current

August 2006 — 2011

February 2006 — 2011

July — December 2005

October — Nov 2003

April — May 2003

Research Fellow, The University of Queensland; Brisbane, Australia.
Conduct various koala research and monitoring programs in Queensland
and New South Wales, including Tyagarah, Clermont, North Stradbroke
Island, Mt Byron, Coomera .

Postdoctoral Research Fellow, School of Biological Sciences, The
University of Queensland; Brisbane, Australia.

Conduct an urban wildlife research program at new urban developments
in South East Queensland (ARC Linkage Project ‘Conserving native
wildlife during urbanisation’).

Casual lecturer at the School of Biological Sciences, The University of
Queensland; Brisbane, Australia.

Occasional lecturing to first, second and third year students (mostly BSc)
on themes of native wildlife biology, wildlife conservation and
urbanisation, and biodiversity and habitat fragmentation.

Research Officer (contract), Dept. Zoology & Entomology, The University
of Queensland; Brisbane, Australia.

Conduct laboratory experiments on various species of freshwater fish and
crayfish from Fraser and Stradbroke Islands, and Gold Coast Hinterland,

Queensland.

Research Assistant (contract), Dept. Zoology & Entomology, The
University of Queensland; Brisbane, Australia.

Conduct radio-tracking and tag-&-release program on a population of
brush-tailed rock wallabies (Petrogale penicillata) in dry-rainforest of
Warwick, Queensland.

Research Assistant (contract), Dept. Zoology & Entomology, The
University of Queensland; Brisbane, Australia.

Assist with radio-tracking and tag-&-release program on a population of
koalas (Phascolarctos cinereus) in semi-arid woodlands of inland central
Queensland.
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Contact details: Central Queensland University
Building 361
Rockhampton Qld 4072
Phone: 0419200768
Email: r.schlagloth@cqu.edu.au
Date of birth: 9 June 1965
Citizenship: Australian

Rolf Schlagloth (PhD candidate Koala Ecology CQU) has been working on many aspects of the
Koala in different capacities, in Victoria and Queensland since 1992. Mr Schlagloth has worked
with universities, industry, government and community to investigate issues associated with
koala ecology and management. These include:

e flora and fauna surveys, some associated with formal impact assessment (e.g. Golden
Plains Shire, Ballarat (Vic); St Lawrence, St Bees Is (QIld)),

e Koala management plans (KPoM) and associated monitoring,

e revegetation strategies and restoration projects, restoration of koala habitat (e.g. Ballarat
KPoM, Golden Plains Koala Habitat Atlas, Framlingham Koala Habitat Revegetation
Project) and,

e Koala conservation biology (e.g. current research on Koala diet and movement in a
roadkill blackspot).

He has provided impartial, expert advice to community, industry, state (Victoria) - federal
agencies (e.g. National Koala Strategy) and local governments (e. g. Ballarat, Golden Plains,
Moorabool, Macedon, Central Goldfields) on a variety of issues associated with koala
conservation.

Mr Schlagloth has also worked as a science teacher and consultant Australian Wildlife & Flora
Research. He has authored a number of technical reports (e.g. Koala Plan of Management for
Ballarat) and co-authored scientific papers. He is very skilled in all aspects of koala research,
including handling animals and surveying their habitat.

Mr Schlagloth has focused most of his studies and work around the Koala. The thesis for his
undergraduate degree was centred on radio-tracking koalas along a highway with a high
incidence of koala road-kill, his master’s thesis ‘Using the Koala as a community education
flagship species: For what purposes, with what outcomes?’ explored the purposes and outcomes
of a community Koala conservation programme in Ballarat (Vic) and his current PhD research
‘Modelling koala road-kill black spots’ investigates how these animals use the habitat near a
black spot but most importantly it aims at determining the parameters that contribute to koalas
being killed on our roads.
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Master of Education Studies (2014) University of Ballarat
Graduate Diploma of Education (2008) University of Ballarat
Bachelor of Applied Science (1994) University of Ballarat
Certificate IV Training & Assessment (2011) ProSkills Mackay

In Progress
PhD CQUniversity

COMMITTEE MEMBERSHIPS

Central Queensland University (Qld) Research Committee of Academic Board
Local Marine Advisory Committee for the Great Barrier Reef Marine Park Authority
Department of Primary Industries (Vic)

Wildlife and Small Institutions Animal Ethics Committee

University of Ballarat Animal Experimentation Ethics Committee

Mt Buninyong Reserve Advisory Committee

Department of Human Services (Vic) Victorian Biotechnology Advisory Committee
Ballarat Region Conservation Strategy Implementation Committee

OTHER ASSOCIATIONS

Australasian Wildlife Management Society

Koori Heritage Trust

Australian Association for Environmental Education
Science Teachers Association of Australia

Central Qld Frog Society

Capricornia Landcare Group

Skills

Flora & fauna surveying; wildlife handling
Heavy articulated Driver Licence / 4WD, chainsaw & 1% aid training

2013
2015 - current
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2002 — current

2002 - 2011
2006 — 2008
2001 - 2004
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2002 — current
2002 — current
2008 — current
2012 — current
2012 — current
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Z00, Sydney.
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Schlagloth, R. (2001). The Koala Conservation Project in Ballarat. Proceedings of a Conference on the
Status of the Koala in 2001. Canberra, ACT. Australian Koala Foundation, Brisbane.
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EXECUTIVE SUMMARY

The Department of Transport and Main Roads is assessing a potential offset site to support
regional populations of Phascolarctos cinereus (Koala) to compensate for the impacts of the
Eton Range Realignment Project. This project has been referred to the Commonwealth
Department of Environment and declared a controlled action (2015/7552). The Koala
(combined populations of Queensland, New South Wales and the Australian Capital Territory
only) is protected under the Environment Protection and Biodiversity Conservation Act 1999.
An ecological assessment was required to identify the quality of the proposed site and to gauge
its suitability as an offset for the impacts of the proposed project.

An assessment was undertaken in November 2015 to evaluate the proposed offset site and to
quantify using a metric. The assessment found:

Moderate to poor habitat as identified by a Modified BioCondition metric;
Good site context in relation to the landscape in which the site is situated;
Medium to High levels of Koala activity; and
Mild to moderate levels of external threats.
This report presents the findings of the ecological assessment by Kleinfelder. The findings

have been discussed to give further understanding and context to the site to assist the proposal
by the Department of Transport and Main Roads.
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1. INTRODUCTION

As the Eton Range Realignment Project (ERRP) has the potential to impact the local Koala
(Phascolarctos cinereus) population, Kleinfelder was commissioned by the Department of
Transport and Main Roads (TMR) to conduct an ecological assessment of a proposed offset
site to compensate for those potential impacts.

The proposed offset site (75ha) is situated in a road reserve along Blue Mountain Road on the
Eton Range, 55km south west of Mackay (Figure 1). A study area of increased size was
identified to get a broader understanding of assessable attributes. The study area is
approximately 200ha and encompasses the proposed offset site. The study area consists of
sclerophyll woodland situated over rises composed of igneous rock set amongst alluvial plain
deposits.

1.1 SCOPE

The ecological assessment aims to evaluate the study area and to quantify using a metric.
Field work was undertaken on 12 and 13 November 2015 to assess:

Site condition;
Site context; and
Species stocking rates.

The raw data will be used to establish the suitability of the site to support the recovery of the
Koala population in the region and to compensate for the impacts of the proposed project. This
report presents the findings of the ecological impact assessment.
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1.2 LEGISLATION

This project was undertaken in accordance with, and/or consideration of, the following Acts
and Regulations:

Commonwealth:

o Environment Protection and Biodiversity Conservation Act 1999.
State:

o0 Nature Conservation Act 1992;

o Nature Conservation (Wildlife) Regulation 2006;

o Land Protection (Pest and Stock Route Management) Act 2002; and
0 Vegetation Management Act 1999.

Further information regarding these Acts and Policies, along with their application to this
project, can be found in Appendix 1.
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2. METHODOLOGY

As per the EPBC ‘How to use the Offsets Assessment Guide’, assessment of the proposed
offset site and its suitability to compensate for the impacts of the ERRP to the Koala is
comprised of three components. They are used to determine the condition of the habitat, the
importance of the site within the landscape, and the current Koala activity levels. Each
component is quantifiable and can be combined to produce an overall assessment score of
the quality of the proposed offset for the Koala.

2.1 SITE CONDITION

Site condition reflects habitat quality in relation to the ecological requirements of the Koala and
considers vegetation condition and structure, the diversity of habitat species, and other
parameters (e.g. logging, grazing and bushfire). Site condition assessment considers Koala
Habitat Rank and the Modified BioCondition scores.

2.1.1 Koala Habitat Rank

Koala Habitat Rank is to be assessed by Central Queensland University based on information
provided in this report. It ranks the relationship of food species to their position in the landform
and their overall suitability to support Koalas.

2.1.2 Modified BioCondition Assessment

Habitat condition was assessed using a Modified BioCondition methodology described by
Ecological Survey and Management (2013). The modified assessment and scoring metric has
been followed to remain consistent with the assessment at the disturbance footprint (ERRP).
BioCondition assessment aims to assess the quality of the habitat at the proposed offset site
and to quantify it using a metric. The Modified BioCondition assessment scores the following
attributes:

Canopy cover and health;
Canopy recruitment;
Canopy height;

Shrub layer;
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Ground cover;
Large trees;
Fallen logs;
Weed cover;
Organic litter;
Size of patch;
Connectivity; and
Context.

The Modified BioCondition assessment used quadrats as described in the BioCondition
Assessment Methodology (Eyre et al. 2015). Benchmarks developed by the Queensland
Herbarium were used when calculating the habitat score. Where an established benchmark was
not available, a benchmark was used from the most closely related Regional Ecosystem (RE) for
dominant species, structure, and landform.

REs were verified (ground truthed) through tertiary and quaternary assessment consistent with
methodology provided by the Queensland Herbarium (Nelder et al. 2012). Further information
relating to site condition survey methodology can be found in Appendix 2.

Final BioCondition class was calculated in accordance with the modified category attributes
described by Ecological Survey and Management (2013).

2.2 SITE CONTEXT

Site context refers to the relative importance of a site in terms of its position in the landscape.
Landscape context is assessed using different parameters depending on whether the assessment
site is within a fragmented landscape (patch size, connectivity, context and corridors), or an intact
landscape (Eyre et al. 2015). The Brigalow Belt Bioregion is listed as a fragmented landscape,
defined as areas where the amount of remnant vegetation is less than 65% (Mcintyre and Hobbs
2000). Site context is measured using a suite of parameters to describe the location of the habitat
within the surrounding landscape and include:

Patch size;
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Connectivity; and
Context.

As per the EPBC Offsets Guide, threats to the Koala have also been considered when
determining the overall site context scores. Observations were recorded during the field
assessment to ascertain the level of threats (or lack of) that may affect the recovery of the
Koala. Observations included:

Evidence of mortality by vehicle strike;

Evidence of mortality by, or the presence of, feral or domestic dogs and dingos;
Evidence of bushfire;

Evidence of listed weed species including Weeds of National Significance (WoNS);
Evidence of other unnatural disturbance, including habitat fragmentation; and

Evidence of disease.

2.3 SPECIES STOCKING RATE

The Koala Spot Assessment Technique (KSAT) was used to determine Koala activity levels of
the study area at six locations. For each KSAT test, thirty habitat trees around a focal tree were
assessed by searching for and counting Koala faecal pellets within 1m of the base of the tree
trunk for two person minutes and recording the species of each tree. Fifty percent of pellet
production is expected to be located within 1m of the tree base (Phillips and Callaghan 2011).
Information recorded during KSAT tests included:

Species of tree;
Pellet count; and
Focal tree location (GPS).

Activity levels are categorised as either low (<22.52%), medium (222.52% but <32.84%) and
high (>32.84%) based on the east coast medium-high benchmarks (Phillips and Callahan
2011).
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Habitat trees were defined as trees from the genera Eucalyptus, Angophora, Lophostemon,
Corymbia and Melaleuca, and that are >4 m in height or >10 cm diameter at breast height
(DBH).
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3. RESULTS

3.1 SITE CONDITION

Habitat condition scores were calculated using the modified BioCondition methodology for six
sites within the study area (Figure 2). Four REs were identified during ground truthing; each
of these REs have been represented in the BioCondition assessment. As a benchmark for
RE11.12.3 is currently not available, the benchmark for RE11.12.1 was used as this was
determined to be the most closely related ecosystem on the same landform. Scores for
attributes at each site are shown in Table 1.

The BioCondition scores of the study area produce an average score of 66.25. Patches of REs
11.3.4, 11.12.3 and 11.3.9 in the northern section of the study area exhibited low condition
with score categories of 4. Patches in the southern section of the study area exhibited good
condition, with patches of RE11.3.9, 11.3.25 and 11.12.3 scoring in category 2.

RE11.3.4 is listed as Of Concern under the Vegetation Management Act (1999), all other
regional ecosystems are listed as Least Concern.
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Table 1: Modified BioCondition Scores for each of the 6 habitat assessment sites

R R T T T R e
Regional Ecosystem 11.34 11.12.3* 11.12.3* 11.3.9 11.3.25 11.12.3*
Canopy Cover and Health 5 3 4 3 5 5
Canopy Recruitment 3 3 3 5 5 3
Canopy Height 3 5 5 5 5 4
Shrub Layer 0 0 0 0 5 0
Ground Cover 6 0 0 10 10 10
Large Trees 3 8 3 8 3 8
Fallen logs 2 2 4 4 4 4
Weed Cover 0 3 3 10 10 10
Organic Litter 5 3 3 5 3 5
Size of Patch 10 10 10 10 10 10
Connectivity 4 4 4 4 4 4
Context 4 4 4 4 4 4
Total 47 45 43 68 68 67
Total /100 55.3 52.9 50.6 80 80 78.8
BioCondition Score (EcoSM 2013) 4 4 4 2 2 2

* Scores calculated from RE11.12.1 benchmark
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3.2 SITE CONTEXT

Four parameters were measured to obtain a site context value of the study area; patch size,
connectedness, context and existing threats. Descriptions for three of the attributes for the
study area are shown in Table 2. Figure 3 identifies these attributes in relation to the study

area.

Table 2: Site Context for the study area

Patch Size Size of patch and directly connecting remnant vegetation is >1000ha
Connectedness 65% of site boundary is connected to remnant vegetation

Context 43% remnant vegetation within 1km buffer

3.2.1 Lack of Threats

Two feral and domestic dog or dingo scats were observed (Figure 4). Both scats were in
grazed areas and could be from domestic or working dogs.

Evidence of bushfire was recorded at three separate locations. Scorching marks on trees
indicated the fire(s) likely occurred in recent years and appeared to be of low intensity (Plate 2).
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Plate 1: Bushfire scorching on trees.

Lantana camara (Lantana) thickets were observed in gullies in the central western section of
the site. Isolated Lantana plants can be found throughout the site however they are very
sporadic. Lantana is a Class 3 declared weed in Queensland and a WoNS. A species of the
genus Sporobolus (Giant Rats Tail grass) was observed in three locations in the south of the
site. ldentification was inconclusive due to the grass having expelled its seed. Giant Rats Tail
grasses are Class 2 declared weeds in Queensland. Hyparrhenia rufa (Thatch Grass) is a
common pastoral weed in the northern areas that are disturbed by grazing. In such areas the
Thatch Grass has formed a monoculture in the understorey.

In southern areas of the study area, some localised vegetation clearing has previously been
undertaken for unknown reasons. Vegetation has been windrowed in a number of locations
within the immediate area.

No evidence from mortality by vehicle strike was recorded during the assessment. The Koala
observed within the proposed offset site exhibited no sign of disease.
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3.3 SPECIES STOCKING RATES

KSAT tests at the study area indicated high Koala activity levels at four of six sites based on
east coast medium-high benchmarks (Table 3 and see Section 4 for further discussion). Only
7% of habitat trees at site four contained one or more scats, indicating low activity levels. Scat
counts (30%) at site five indicate medium Koala activity levels. The species of tree found to
have the most activity was Eucalyptus crebra (Narrow-leaved Ironbark); nine species of habitat
tree recorded activity (Appendix 3).

Table 3: Koala Activity Level for the study area

QQQQ Q

# of trees with 5 13
faecal pellets
Activity Level 50% 37% 37% 7% 30% 43%

One male Koala was observed during random meander observations within the study area
(Figure 3). The Koala was situated in a Eucalyptus tereticornis (Blue Gum) and appears to be
in good health (Plate 1).

Plate 2: Koala observed within the proposed offset site.
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4. DISCUSSION

The study area overall was identified as of moderate to poor condition (score averaging),
however no characterisation is available on the condition class categories developed by
Ecological Survey and Management (2013) which limits interpretation. It should be noted that
the condition class metric used by Ecological Survey and Management varies from the metric
proposed by Eyre et al. (2015). Ecosystems in the northern sections of the study area are more
degraded from grazing and the presence of Thatch Grass. Thatch Grass has been identified
during separate studies in the area to inhibit Koala movement across the ground (Kleinfelder
2015). Ecosystems in the southern areas score higher and appear undisturbed by agriculture;
the understorey exhibits high levels of healthy native grass coverage and good recruitment of
Koala feed trees. These areas should be the focus of any potential offset depending on the
eventual size required to effectively offset the impacts of the proposed ERRP.

The landscape score of the study area is positive considering that the locality is primarily used
for agriculture and is close to a rural road. It exhibits good connectivity and is part of a large
regional patch of the required Broad Vegetation Group which forms part of the wider Clarke —
Connors Ranges. The study area is also connected at its southern borders to Epsom State
Forest.

Species stocking rates indicate medium to high Koala activity in the study area. Broad-leaved
Ironbarks and Blue Gums were preferred species with high pellet counts. These species are
dominant features of three out of the four REs present on the site.

Threats from external sources appear minimal to moderate. Dog scats were only observed in
grazed areas indicating the potential source to be domestic dogs. Uncontrolled domestic dogs
can still have a negative impact of Koala recovery objectives. Attacks from domestic dogs are
the third most significant known cause of Koala mortality (Environmental Protection
Agency 2006). Lantana thickets in the central western areas of the site will hinder movement
of Koalas on the ground and inhibit natural recruitment of feed trees. The weed is likely to
spread further in the area particularly in places of unstable ground (hill faces) and in the event
of bushfire. The Giant Rats Tail Grass is unlikely to spread rapidly from its current position
because of the significant coverage of healthy native grass. However in the event of major
disturbance such as intense and repeated bushfires or grazing it may spread.
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APPENDIX 1: LEGISLATION

Environment Protection & Biodiversity Conservation Act 1999 (EPBC
Act)

Under the EPBC Act assessment and approval is required for actions that are likely to have a
significant impact on matters of national environmental significance. An action includes a
project, development, undertaking, activity, or series of activities. When a person proposes to
take an action they believe may need approval under the EPBC Act, they must refer the
proposal to the Australian Government Minister for the Environment. The Act identifies nine
matters of national environmental significance:

World Heritage properties;

National heritage places;

Wetlands of international importance (Ramsar Convention);

Listed threatened species and communities;

Migratory species listed under international agreements;

Great Barrier Reef Marine Park;

Commonwealth marine areas;

Nuclear actions; and

© © N o g M w bR

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

Point 4 is relevant to this proposal.

Nature Conservation Act 1992 (NCA)

The NCA is Queensland’s principal legislation which establishes a framework for the
identification, gazettal and management of protected areas, the protection of native flora and
fauna (protected wildlife) listed under the adjoining Nature Conservation (Wildlife
Management) Regulation 2006 (NC(WM)R). The NCA is administered by the Queensland
Department of Environment and Heritage Protection (DEHP).

The NC(WM)R classifies native flora and fauna species according to their conservation status
which includes Extinct in the Wild, Endangered, Vulnerable, Near Threatened, and of Least
Concern; which reflects their rareness and what actions need to be taken to protect them.
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Areas that contain known EVNT species are considered high risk. High risk areas that contain
flora species are identified through trigger mapping. Disturbance footprints within areas
identified in trigger maps require further assessment of the area by qualified personnel.

Land Protection (Pest and Stock Route Management) Act 2002 (LPA)

The LPA is designed to establish principles and planning of pest management and stock route
network management in Queensland. It is achieved through a range of administrative,
restrictive, and preventative measures and fosters responsibility onto industries and personnel
involved in land management and development. Within this project the LPA was used to
identify declared species of weed (State) and Weeds of National Significance (WoNS -
Federal) along with appropriate action requirements.

Vegetation Management Act 1999 (VMA)

The VMA principally regulates the clearing of native vegetation in Queensland. It identifies
collective vegetation communities (known as Regional Ecosystems) and classifies them
according to the amount of remnant vegetation remaining state wide.

Endangered ecosystems are identified as remnant vegetation that is less than 10 per
cent of its pre-clearing extent across the bioregion; or 10-30% of its pre-clearing extent
remains and the remnant vegetation is less than 10,000 hectares;

Of Concern ecosystems are identified as remnant vegetation that is 10-30 per cent of
its pre-clearing extent across the bioregion; or more than 30 per cent of its pre-clearing
extent remains and the remnant extent is less than 10,000 hectares;

Least Concern ecosystems are identified as remnant vegetation that is over 30 per cent
of its pre-clearing extent across the bioregion, and the remnant area is greater than
10,000 hectares.

The VMA uses this quantification to regulate what clearing can be done and how such clearing
must be undertaken to meet the requirements of state legislation.

Essential habitat is also identified under the VMA and considers remnant or high value
regrowth ecosystems that hold at least three different essential habitat factors for any species
of listed wildlife to occur during any stage of its life cycle.
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APPENDIX 2:  SITE CONDITION SURVEY
METHODOLOGY

BioCondition Surveys

Modified BioCondition surveys were undertaken in six areas of the proposed offset site as
outlined in BioCondition methodology by Eyre et al. (2015). Five different measurement units
were used. Table 4 identifies the units of measurement and the attributes.

Table 4: Modified BioCondition measurement units and attributes

- Large trees

- Tree canopy
+ Tree canopy cover - Coarse woody | - Weed

Attribute height ) .
- Native shrub debris coverage .
- Recruitment of - Organic matter

; ) cover
habitat species

- Native ground
cover richness

Regional Ecosystem Verification

Six standard 0.05 ha (50 m x 10 m) tertiary floristic quadrats were sampled for flora species.
One quadrat was undertaken in the study area and one in the reference site. Quadrats were
placed in areas deemed to be representative of individual vegetation communities and where
vegetation was sufficient. Each quadrat was carefully examined to identify all plant species
present and their relative abundance. This assessment is consistent with methodologies used
by Nelder et al. (2012) for mapping vegetation in Queensland:

Quaternary Survey or Rapid Data Points (RDP) are summaries of dominant floristic
composition and stratification taken at random points over a large spatial scale. They are used
as a fast and reliable way of identifying ecosystem distribution and support Regional
Ecosystem mapping. RDPs are not a standard size; they simply document the vegetation
within view (approximate 50m radius), aiming to describe the vegetation type present at any
given point. Eight RDPs were used during the survey of the site.

Floristic Identification and Nomenclature

Floristic identification and nomenclature was devised from a variety of published literature and
online resources. If a plant was unable to be identified using these references or a specimen
was potentially rare or threatened, samples were sent to the Queensland Herbarium.
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Vegetation Community Mapping

The identification of vegetation communities was based on dominant species in the overstorey,
midstorey, shrub and ground layers as recorded in 0.05 ha floristic quadrats, and supported
through RDPs. The species associations recorded in the study area were compared to
descriptions of vegetation communities provided by the Queensland Herbarium and supported
through DEHP. Vegetation communities that best matched those observed in the proposed
offset site were adopted by this study. Observations of Regional Ecosystems (RES) remaining
in the area were also used as visual reference points prior to and throughout the study.

Ref: NCA15R30439 Page 21 27 November 2015
Copyright 2015 Kleinfelder



(e
KLEINFELDER

Bright People. Right Solutions.
k“'—“_/ ’

APPENDIX 3: KSAT RESULTS — PELLET COUNTS

Table 5: KSAT results per habitat tree.
Eucalyptus tereticornis 30 104
Eucalyptus crebra 91 16 29 2 0 25 163
Corymbia clarksoniana 11 0 0 1 4 5 21
Corymbia tessellaris 5 0 0 0 0 20 25
Corymbia dallachiana - 12 - - - - 12
Corymbia intermedia - 3 1 0 11 - 15
Corymbia erythrophloia - - 0 - 0 - 0
Eucalyptus platyphylla - - - 0 0 0 0
Lophostemon i i i 0 0 i 0
suaveolens
Total 116 61 46 3 57 57
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APPENDIX 4:  SITE PHOTOS

The following images were taken from the centre of each BioCondition quadrat and represent
a north east south west aspect, top left to bottom right.
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Plate 3: BioCondition quadrat 1 (RE11.3.4/11.12.3)
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Plate 4: BioCondition quadrat 2 (RE11.3.4/11.12.3)
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Plate 5: BioCondition quadrat 3 (RE11.12.3)
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Plate 6: BioCondition quadrat 4 (RE11.3.9)
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Plate 7: BioCondition quadrat 5 (RE11.3.25)
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Plate 8: BioCondition quadrat 6 (RE11.12.3/11.3.4/11.3.9)
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Regulated Vegetation Management Map

Legend

Lot and Plan

Disclaimer:

While every care is taken to ensure the accuracy of this product, the
Department of Natural Resources and Mines makes no representations
or warranties about its accuracy, reliability, completeness or suitability

Category A area (Vegetation offsets/compliance notices/VDecs)

) e — for any particular purpose and disclaims all responsibility and all liability
Category B area (Remnant vegetation) Queensland (including without limitation, liability in negligence) for all expenses, losses,
Category C area (High-value regrowth vegetation) Govermment da_mages (including indirect or conseque_ntia_l damage) anc_j costs whic_h you
X might incurr as a result of the product being inaccurate or incomplete in
Category R area (Reef regrowth watercourse vegetation) any way and for any reason.

LOCALITY DIAGRAM

OOmN]

Category X area (Vegetation not regulated under the VMA
9oy (Veg 9 ) Additional information required for the assessment of vegetation values

Water is provided in the accompanying “Vegetation Management Supporting map”.
Area not categorised For further information go to the web site: wv_vw.dnrm.qld.gov.au or contact
Cadastral line the Department of Natural Resources and Mines.

. Property boundaries shown are

“'" provided as a locational aid only Digital data for the regulated vegetation management map is available from the

Queensland Spatial Portal at http://iwww.information.qld.gov.au/

This map is updated on a monthly basis to ensure new PMAVs are
included as they are approved.

A

0 680 1,360 2,040 2,720 3,400 m

This product is projected into:

GDA 1994 MGA Zone 55 i
© The State of Queensland (Department of Natural Resources and Mines), 2015
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Legend

D Lot and Plan

- Category A or B area containing endangered regional ecosystems
Category A or B area containing of concern regional ecosystems
Category A or B area that is a least concern regional ecosystem
Category A or B area containing remnant vegetation

Category A or B area under Section 20AH
These areas are edged in yellow and filled with the remnant RE Status

Category C area containing endangered regional ecosystems
Category C area containing of concern regional ecosystems
Category C area that is a least concern regional ecosystem
Category C area containing high value regrowth vegetation

Category C area under Section 20Al
These areas are edged in purple and filled with the remnant RE Status

Non Remnant

Water

Wetland on the vegetation management wetlands map
Essential habitat on the essential habitat map
Essential habitat species record

(Stream order shown as black number against stream where available)

<< <N /0008 E0N

Roads

1

T
L

National Parks, State Forest and other reserves 0

Watercourse on the vegetation management watercourse and drainage feature map

Queenslan
Government

LOCALITY DIAGRAM

A

490 980 1,470 1,960 2450m

Cadastral line L

Property boundaries shown are
Z [ provided as a locational aid only

This product is projected into:
GDA 1994 MGA Zone 55

Labels for Essential Habitat are centred on the area of enquiry.

Regional ecosystem linework has been compiled at a scale of 1:100 000,
except in designated areas where a compilation scale of 1:50 000 is
available. Linework should be used as a guide only. The positional
accuracy of RE data mapped at a scale of 1:100 000 is +/- 100 metres.

Disclaimer:

While every care is taken to ensure the accuracy of this product, the
Department of Natural Resources and Mines makes no representations or
warranties about its accuracy, reliability, completeness or suitability for any
particular purpose and disclaims all responsibility and all liability (including
without limitation, liability in negligence) for all expenses, losses, damages
(including indirect or consequential damage) and costs which you might
incurr as a result of the product being inaccurate or incomplete in any way
and for any reason.

Additional information may be required for the purposes of land clearing or
assessment of a regional ecosystem map or PMAV applications. For
further information go to the web site: www.dnrm.gld.gov.au or contact

the Department of Natural Resources and Mines.

Digital data for the vegetation management watercourse and drainage
feature map, vegetation management wetlands map, essential habitat map
and the vegetation management remnant and regional ecosystem map are
available from the Queensland Spatial Portal at
http:/www.information.qld.gov.au/

© The State of Queensland (Department of Natural Resources and Mines), 2015
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Vegetation Management Act 1999 - Extract from the essential habitat database

Essential habitat is required for assessment under the:
« State Development Assessment Provisions - Module 8: Native vegetation clearing which sets out the matters of interest to the state for development assessment under the Sustainable Planning
Act 2009; and
« Self-assessable vegetation clearing codes made under the Vegetation Management Act 1999

Essential habitat for one or more of the following species is found on and within 1.1 km of the identified subject lot/s or on and within 2.2 km of an identified coordinate on the accompanying essential habitat
map.
This report identifies essential habitat in Category A, B and Category C areas.
The numeric labels on the essential habitat map can be cross referenced with the database below to determine which essential habitat factors might exist for a particular species.
Essential habitat is compiled from a combination of species habitat models and buffered species records.
The Department of Natural Resources and Mines website (http://www.dnrm.ald.gov.au) has more information on how the layer is applied under the State Development Assessment Provisions - Module 8:
Native vegetation clearing and the Vegetation Management Act 1999.
Regional ecosystem is a mandatory essential habitat factor, unless otherwise stated.
Essential habitat, for protected wildlife, means a category A area, a category B area or category C area shown on the regulated vegetation management map-
1) (a) that has at least 3 essential habitat factors for the protected wildlife that must include any essential habitat factors that are stated as mandatory for the protected wildlife in the essential habitat
database; or
2) (b) in which the protected wildlife, at any stage of its life cycle, is located.
Essential habitat identifies endangered or vulnerable native wildlife prescribed under the Nature Conservation Act 1994.

Essential habitat in Category A and B (Remnant vegetation species record) areas:1100m Species Information

(no results)

Essential habitat in Category A and B (Remnant vegetation species record) areas:1100m Regional Ecosystems Information

(no results)

Essential habitat in Category A and B (Remnant vegetation) areas:1100m Species Information

(no results)

Essential habitat in Category A and B (Remnant vegetation) areas:1100m Regional Ecosystems Information

(no results)

Essential habitat in Category C (High value regrowth vegetation) areas:1100m Species Information

(no results)

Essential habitat in Category C (High value regrowth vegetation) areas:1100m Regional Ecosystems Information

(no results)
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Species Name

Malurus (Musciparus) melanocephalus
Eucalyptus melanophloia

Rhipidura (Sauloprocta) leucophrys
Cracticus nigrogularis

Corvus orru

Microcerotermes turneri

Parsonsia straminea

Eucalyptus tereticornis

Clerodendrum floribundum

Anas (Anas) superciliosa
Aphaenogaster pythia

Porphyrio (Porphyrio) porphyrio
Aphaenogaster barbara

Philemon (Microphilemon) citreogularis
Coracina (Coracina) novaehollandiae
Geopelia striata

Philemon (Tropidorhynchus) corniculatus
Anthus (Anthus) novaeseelandiae
Nettapus (Cheniscus) coromandelianus
Anas (Nettion) gracilis

Microeca (Microeca) flavigaster
Hypseleotris compressa
Trichoglossus chlorolepidotus
Pardalotus (Pardalotinus) striatus
Ardea (Bubulcus) ibis

Tachybaptus novaehollandiae
Dendrocygna (Dendrocygna) arcuata
Microcarbo melanoleucos

Myzomela (Cosmeteira) obscura
Grallina cyanoleuca

Anseranas semipalmata

Smicrornis brevirostris

Trichoglossus haematodus

Merops (Merops) ornatus

Lichmera (Lichmera) indistincta
Petrochelidon (Hylochelidon) nigricans
Anhinga novaehollandiae
Petrochelidon (Petrochelidon) ariel
Centropus (Polophilus) phasianinus
Pachycephala (Alisterornis) rufiventris
Dendrocygna (Leptotarsis) eytoni
Cracticus tibicen

Irediparra gallinacea

Ardea (Casmerodius) modesta
Vanellus (Lobipluvia) miles

Neochmia (Aegintha) temporalis
Gallinula (Gallinula) tenebrosa

Dacelo (Dacelo) leachii

Myiagra (Myiagra) rubecula
Phascolarctos cinereus

Colluricincla (Colluricincla) harmonica
Myzomela (Myzomela) sanguinolenta
Sorghum nitidum

Sporobolus jacquemontii

Eragrostis spartinoides

Paspalidium distans

Urochloa mutica

Ageratum conyzoides

Fimbristylis tristachya

Scientific Name Authorship
(Latham, 1801)
F.Muell.
(Latham, 1801)
(Gould, 1837)
Bonaparte, 1850
(Froggatt, 1898)
(R.Br.) F.Muell.
Sm.

R.Br.

Gmelin, 1789
Forel, 1915
(Linnaeus, 1758)
Shattuck, 2008
(Gould, 1837)
(Gmelin, 1789)
(Linnaeus, 1766)
(Latham, 1790)
(Gmelin, 1789)
(Gmelin, 1789)
Buller, 1869
Gould, 1843
(Krefft, 1864)
(Kuhl, 1820)
(Gmelin, 1789)
Linnaeus, 1758
(Stephens, 1826)
(Horsfield, 1824)
(Vieillot, 1817)
Gould, 1843
(Latham, 1801)
(Latham, 1798)
(Gould, 1838)
(Linnaeus, 1771)
Latham, 1801
(Vigors & Horsfield, 1827)
(Vieillot, 1817)
(Gould, 1847)
(Gould, 1842)
(Latham, 1801)
(Latham, 1801)
(Eyton, 1838)
(Latham, 1801)
(Temminck, 1828)
J.E. Gray, 1831
(Boddaert, 1783)
(Latham, 1801)
Gould, 1846
Vigors & Horsfield, 1827
(Latham, 1801)
(Goldfuss, 1817)
(Latham, 1801)
(Latham, 1801)
(Vahl) Pers.
Kunth

Steud.

(Trin.) Hughes
(Forssk.) T.Q.Nguyen
L.

R.Br.

Taxon Rank Kingdom

species ANIMALIA
species Plantae

species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species Plantae

species Plantae

species Plantae

species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species ANIMALIA
species Plantae

species Plantae

species Plantae

species Plantae

species Plantae

species Plantae

species Plantae

Phylum
CHORDATA
Charophyta
CHORDATA
CHORDATA
CHORDATA
ARTHROPODA
Charophyta
Charophyta
Charophyta
CHORDATA
ARTHROPODA
CHORDATA
ARTHROPODA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
CHORDATA
Charophyta
Charophyta
Charophyta
Charophyta
Charophyta
Charophyta
Charophyta

Class

AVES
Equisetopsida
AVES

AVES

AVES
INSECTA
Equisetopsida
Equisetopsida
Equisetopsida
AVES
INSECTA
AVES
INSECTA
AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES
ACTINOPTERYGII
AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES

AVES
MAMMALIA
AVES

AVES
Equisetopsida
Equisetopsida
Equisetopsida
Equisetopsida
Equisetopsida
Equisetopsida
Equisetopsida

Order
PASSERIFORMES
Myrtales
PASSERIFORMES
PASSERIFORMES
PASSERIFORMES
BLATTODEA
Gentianales
Myrtales
Lamiales
ANSERIFORMES
HYMENOPTERA
GRUIFORMES
HYMENOPTERA
PASSERIFORMES
PASSERIFORMES
COLUMBIFORMES
PASSERIFORMES
PASSERIFORMES
ANSERIFORMES
ANSERIFORMES
PASSERIFORMES
PERCIFORMES
PSITTACIFORMES
PASSERIFORMES
CICONIIFORMES
PODICIPEDIFORMES
ANSERIFORMES
PELECANIFORMES
PASSERIFORMES
PASSERIFORMES
ANSERIFORMES
PASSERIFORMES
PSITTACIFORMES
CORACIIFORMES
PASSERIFORMES
PASSERIFORMES
PELECANIFORMES
PASSERIFORMES
CUCULIFORMES
PASSERIFORMES
ANSERIFORMES
PASSERIFORMES
CHARADRIIFORMES
CICONIIFORMES
CHARADRIIFORMES
PASSERIFORMES
GRUIFORMES
CORACIIFORMES
PASSERIFORMES
DIPROTODONTIA
PASSERIFORMES
PASSERIFORMES
Poales

Poales

Poales

Poales

Poales

Asterales

Poales

Family
MALURIDAE
Myrtaceae
RHIPIDURIDAE
ARTAMIDAE
CORVIDAE
TERMITIDAE
Apocynaceae
Myrtaceae
Lamiaceae
ANATIDAE
FORMICIDAE
RALLIDAE
FORMICIDAE
MELIPHAGIDAE
CAMPEPHAGIDAE
COLUMBIDAE
MELIPHAGIDAE
MOTACILLIDAE
ANATIDAE
ANATIDAE
PETROICIDAE
ELEOTRIDAE
PSITTACIDAE
PARDALOTIDAE
ARDEIDAE
PODICIPEDIDAE
ANATIDAE
PHALACROCORACIDAE
MELIPHAGIDAE
MONARCHIDAE
ANSERANATIDAE
ACANTHIZIDAE
PSITTACIDAE
MEROPIDAE
MELIPHAGIDAE
HIRUNDINIDAE
ANHINGIDAE
HIRUNDINIDAE
CENTROPODIDAE
PACHYCEPHALIDAE
ANATIDAE
ARTAMIDAE
JACANIDAE
ARDEIDAE
CHARADRIIDAE
ESTRILDIDAE
RALLIDAE
ALCEDINIDAE
MONARCHIDAE
PHASCOLARCTIDAE
PACHYCEPHALIDAE
MELIPHAGIDAE
Poaceae

Poaceae

Poaceae

Poaceae

Poaceae
Asteraceae
Cyperaceae

Genus

Malurus
Eucalyptus
Rhipidura
Cracticus
Corvus
Microcerotermes
Parsonsia
Eucalyptus
Clerodendrum
Anas
Aphaenogaster
Porphyrio
Aphaenogaster
Philemon
Coracina
Geopelia
Philemon
Anthus
Nettapus

Anas

Hypseleotris
Trichoglossus
Pardalotus
Ardea
Tachybaptus
Dendrocygna
Microcarbo
Myzomela
Grallina
Anseranas
Smicrornis
Trichoglossus
Merops
Lichmera
Petrochelidon
Anhinga
Petrochelidon
Centropus
Pachycephala
Dendrocygna
Cracticus
Irediparra
Ardea
Vanellus
Neochmia
Gallinula
Dacelo
Myiagra
Phascolarctos
Colluricincla
Myzomela
Sorghum
Sporobolus
Eragrostis
Paspalidium
Urochloa
Ageratum
Fimbristylis

Vernacular Name
Red-backed Fairy-wren
Silver-leaf Ironbark
Willie Wagtail

Pied Butcherbird
Torresian Crow

Common Silkpod

Forest Red Gum

Lolly Bush

Pacific Black Duck

Purple Swamphen

Little Friarbird
Black-faced Cuckoo-shrike
Peaceful Dove

Noisy Friarbird
Australasian Pipit
Cotton Pygmy-goose
Grey Teal

Lemon-bellied Flycatcher
Empire Gudgeon
Scaly-breasted Lorikeet
Striated Pardalote
Cattle Egret
Australasian Grebe
Wandering Whistling-duck
Little Pied Cormorant
Dusky Honeyeater
Magpie-lark

Magpie Goose

Weebill

Rainbow Lorikeet
Rainbow Bee-eater
Brown Honeyeater

Tree Martin
Australasian Darter
Fairy Martin

Pheasant Coucal

Rufous Whistler

Plumed Whistling-duck
Australian Magpie
Comb-crested Jacana
Eastern Great Egret
Masked Lapwing
Red-browed Finch
Dusky Moorhen
Blue-winged Kookaburra
Leaden Flycatcher

Koala

Grey Shrike-thrush
Scarlet Honeyeater

American Ratstail Grass
Spreading Panic-grass

Para Grass
Billygoat Weed
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Australian Government

Department of the Environment

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters

protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the

caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,

forms and application process details.
Report created: 24/11/15 15:02:01

Summary

Details
Matters of NES

Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

Coordinates
Buffer: 2.0Km

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010



http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: 1
Listed Threatened Species: 17
Listed Migratory Species: 12

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonwealth Heritage Places: None
Listed Marine Species: 15

Whales and Other Cetaceans: None
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Commonwealth Reserves Marine: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: None
Regional Forest Agreements: None
Invasive Species: 22

Nationally Important Wetlands: None

Key Ecological Features (Marine) None
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Detalls

Matters of National Environmental Significance

Listed Threatened Ecological Communities

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to

produce indicative distribution maps.

Name

Natural Grasslands of the Queensland Central
Highlands and the northern Fitzroy Basin

Listed Threatened Species
Name

Birds

Erythrotriorchis radiatus

Red Goshawk [942]

Geophaps scripta scripta
Squatter Pigeon (southern) [64440]

Neochmia ruficauda ruficauda
Star Finch (eastern), Star Finch (southern) [26027]

Rostratula australis
Australian Painted Snipe [77037]

Tyto novaehollandiae kimberli
Masked Owl (northern) [26048]

Mammals
Dasyurus hallucatus
Northern Quoll [331]

Nyctophilus corbeni

Corben's Long-eared Bat, South-eastern Long-eared

Bat [83395]

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Status
Endangered

Status

Vulnerable

Vulnerable

Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Pteropus poliocephalus

Grey-headed Flying-fox [186]

Rhinolophus robertsi

Large-eared Horseshoe Bat, Greater Large-eared
Horseshoe Bat [87639]

Other

Vulnerable

Vulnerable

Endangered

Type of Presence

Community may occur
within area

[ Resource Information ]

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
may occur within area



Name
Cycas ophiolitica
[55797]

Plants
Eucalyptus raveretiana
Black Ironbox [16344]

Omphalea celata
[64586]

Phaius australis
Lesser Swamp-orchid [5872]

Reptiles
Denisonia maculata
Ornamental Snake [1193]

Egernia rugosa
Yakka Skink [1420]

Rheodytes leukops

Fitzroy River Turtle, Fitzroy Tortoise, Fitzroy Turtle,

White-eyed River Diver [1761]

Listed Migratory Species

Status

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]

Migratory Terrestrial Species
Cuculus optatus

Oriental Cuckoo, Horsfield's Cuckoo [86651]

Hirundapus caudacutus
White-throated Needletail [682]

Merops ornatus
Rainbow Bee-eater [670]

Monarcha melanopsis
Black-faced Monarch [609]

Monarcha trivirgatus
Spectacled Monarch [610]

Myiagra cyanoleuca
Satin Flycatcher [612]

Rhipidura rufifrons
Rufous Fantail [592]

Migratory Wetlands Species
Ardea alba
Great Egret, White Egret [59541]

Threatened

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur



Name

Ardea ibis
Cattle Egret [59542]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Pandion haliaetus
Osprey [952]

Other Matters Protected by the EPBC Act

Listed Marine Species

Threatened

Type of Presence
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Birds

Anseranas semipalmata
Magpie Goose [978]

Apus pacificus
Fork-tailed Swift [678]

Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Cuculus saturatus
Oriental Cuckoo, Himalayan Cuckoo [710]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Hirundapus caudacutus
White-throated Needletail [682]

Merops ornatus
Rainbow Bee-eater [670]

Monarcha melanopsis
Black-faced Monarch [609]

Threatened

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area



Name Threatened Type of Presence
Monarcha trivirgatus

Spectacled Monarch [610] Species or species habitat
likely to occur within area

Myiagra cyanoleuca

Satin Flycatcher [612] Species or species habitat
likely to occur within area

Pandion haliaetus

Osprey [952] Species or species habitat
may occur within area

Rhipidura rufifrons

Rufous Fantail [592] Species or species habitat
likely to occur within area

Rostratula benghalensis (sensu lato)

Painted Snipe [889] Endangered* Species or species habitat
may occur within area

Extra Information

Invasive Species [ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence

Birds

Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species habitat

likely to occur within area

Lonchura punctulata

Nutmeg Mannikin [399] Species or species habitat
likely to occur within area

Passer domesticus

House Sparrow [405] Species or species habitat
likely to occur within area

Streptopelia chinensis

Spotted Turtle-Dove [780] Species or species habitat
likely to occur within area

Frogs

Rhinella marina

Cane Toad [83218] Species or species habitat
likely to occur within area

Mammals

Bos taurus

Domestic Cattle [16] Species or species habitat

likely to occur within area

Canis lupus familiaris
Domestic Dog [82654] Species or species



Name

Felis catus
Cat, House Cat, Domestic Cat [19]

Lepus capensis
Brown Hare [127]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus rattus
Black Rat, Ship Rat [84]

Sus scrofa
Pig [6]

Vulpes vulpes
Red Fox, Fox [18]

Plants

Cryptostegia grandiflora

Rubber Vine, Rubbervine, India Rubber Vine, India
Rubbervine, Palay Rubbervine, Purple Allamanda

[18913]
Dolichandra unguis-cati

Cat's Claw Vine, Yellow Trumpet Vine, Cat's Claw
Creeper, Funnel Creeper [85119]

Eichhornia crassipes
Water Hyacinth, Water Orchid, Nile Lily [13466]

Hymenachne amplexicaulis

Hymenachne, Olive Hymenachne, Water Stargrass,
West Indian Grass, West Indian Marsh Grass [31754]

Jatropha gossypifolia

Cotton-leaved Physic-Nut, Bellyache Bush, Cotton-leaf
Physic Nut, Cotton-leaf Jatropha, Black Physic Nut
[7507]

Lantana camara

Lantana, Common Lantana, Kamara Lantana, Large-
leaf Lantana, Pink Flowered Lantana, Red Flowered
Lantana, Red-Flowered Sage, White Sage, Wild Sage
[10892]

Parthenium hysterophorus

Parthenium Weed, Bitter Weed, Carrot Grass, False
Ragweed [19566]

Salvinia molesta

Salvinia, Giant Salvinia, Aquarium Watermoss, Kariba
Weed [13665]

Type of Presence

habitat likely to occur within
area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the
report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under
the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage
properties, Wetlands of International and National Importance, Commonwealth and State/Territory reserves, listed threatened,
migratory and marine species and listed threatened ecological communities. Mapping of Commonwealth land is not complete
at this stage. Maps have been collated from a range of sources at various resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only.
Where available data supports mapping, the type of presence that can be determined from the data is indicated in general
terms. People using this information in making a referral may need to consider the qualifications below and may need to seek
and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State
vegetation maps, remote sensing imagery and other sources. Where threatened ecological community distributions are less
well known, existing vegetation maps and point location data are used to produce indicative distribution maps.

For species where the distributions are well known, maps are digitised from sources such as recovery plans and detailed
habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated under 'type of presence'. For
species whose distributions are less well known, point locations are collated from government wildlife authorities, museums,
and non-government organisations; bioclimatic distribution models are generated and these validated by experts. In some
cases, the distribution maps are based solely on expert knowledge.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine
The following species and ecological communities have not been mapped and do not appear in reports produced from this
database:
- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-21.4407 148.9676
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Search Criteria:  Species List for a Specified Point

Species: All

Type: All

Status: All

Records: All

Date: All

Latitude: -21.4407

Longitude: 148.9676

Distance: 2

Email: timothy.b.dalton@tmr.qld.gov.au

Date submitted: Tuesday 24 Nov 2015 14:03:38

Date extracted: Tuesday 24 Nov 2015 14:10:12
The number of records retrieved = 24

Disclaimer

As the DSITIA is still in a process of collating and vetting data, it is possible the information given is not complete. The information provided should only be used
for the project for which it was requested and it should be appropriately acknowledged as being derived from Wildlife Online when it is used.

The State of Queensland does not invite reliance upon, nor accept responsibility for this information. Persons should satisfy themselves through independent
means as to the accuracy and completeness of this information.

No statements, representations or warranties are made about the accuracy or completeness of this information. The State of Queensland disclaims all
responsibility for this information and all liability (including without limitation, liability in negligence) for all expenses, losses, damages
and costs you may incur as a result of the information being inaccurate or incomplete in any way for any reason.



Kingdom Class

Family

Scientific Name

Common Name

A

Records

animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
animals
plants

plants

CODES

birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
birds
higher dicots
higher dicots

Acanthizidae
Artamidae
Artamidae
Campephagidae
Columbidae
Corvidae
Estrildidae
Hirundinidae
Maluridae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Monarchidae
Pachycephalidae
Pachycephalidae
Pardalotidae
Petroicidae
Psittacidae
Psittacidae
Rhipiduridae
Apocynaceae
Lamiaceae

Smicrornis brevirostris
Cracticus nigrogularis
Cracticus tibicen
Coracina novaehollandiae
Geopelia striata

Corvus orru

Neochmia temporalis
Petrochelidon ariel
Malurus melanocephalus
Myzomela sanguinolenta
Philemon citreogularis
Philemon corniculatus
Lichmera indistincta
Myzomela obscura
Myiagra rubecula
Pachycephala rufiventris
Colluricincla harmonica
Pardalotus striatus
Microeca flavigaster

Trichoglossus chlorolepidotus
Trichoglossus haematodus moluccanus

Rhipidura leucophrys
Parsonsia straminea
Clerodendrum floribundum

I - Y indicates that the taxon is introduced to Queensland and has naturalised.

Q - Indicates the Queensland conservation status of each taxon under the Nature Conservation Act 1992. The codes are Extinct in the Wild (PE), Endangered (E),

Vulnerable (V), Near Threatened (NT), Least Concern (C) or Not Protected ().

A - Indicates the Australian conservation status of each taxon under the Environment Protection and Biodiversity Conservation Act 1999. The values of EPBC are

weebill

pied butcherbird
Australian magpie
black-faced cuckoo-shrike
peaceful dove
Torresian crow
red-browed finch

fairy martin
red-backed fairy-wren
scarlet honeyeater
little friarbird

noisy friarbird

brown honeyeater
dusky honeyeater
leaden flycatcher
rufous whistler

grey shrike-thrush
striated pardalote
lemon-bellied flycatcher
scaly-breasted lorikeet
rainbow lorikeet

willie wagtalil

monkey rope

Conservation Dependent (CD), Critically Endangered (CE), Endangered (E), Extinct (EX), Extinct in the Wild (XW) and Vulnerable (V).
Records — The first number indicates the total number of records of the taxon for the record option selected (i.e. All, Confirmed or Specimens).

This number is output as 99999 if it equals or exceeds this value. The second number located after the / indicates the number of specimen records for the taxon.

This number is output as 999 if it equals or exceeds this value.
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Appendix F: ERRP Fauna Assessment Report (EcoSM,
2013)

Eton Range Realig