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MT OWEN MINE
BIODIVERSITY MANAGEMENT PROGRAMME

1.0 INTRODUCTION

1.1 Summary of Mining Operations

Mt Owen Mine (“Mt Owen”) is an open-cut coal mine located midway between the townships of
Singleton and Muswellbrook in the Upper Hunter Valley of New South Wales (Figure 1). Mt
Owen is owned and managed by Hunter Valley Coal Corporation (HVCC), a 100% owned
subsidiary of Xstrata Coal. The mine is operated by Thiess Pty Limited under a partnering
agreement with HVCC.

Mining commenced at Mt Owen in 1993 as a small operation producing less than 1 million
tonnes of run of mine (ROM) coal per annum. In 1994, approval was granted for a mine
extension and full scale production commenced in 1996 with Thiess as operators. In December
2004, HVCC received approval for an extension to existing approved mining operations at Mt
Owen, subject to stringent conditions to minimise impacts on the environment and surrounding
community. The mine is now approved to produce up to ten million tonnes of ROM coal per
annum for the export market until December 2025.

1.2 Environmental and Community Management

Mt Owen is committed to maintaining responsible environmental management practices that
meet or exceed industry best practice. Environmental management is an integral part of every
stage of the mining process to ensure that environmental impacts are minimised. The Mt Owen
Environment and Community Policy commits to:

continual improvement by actively participating in research and implementing new
technologies where appropriate,

implementation of an environmental management strategy that:
0 adopts a proactive position toward environmental management;

0 minimises any adverse impacts from mining activity on flora and fauna in the
area and strives to produce a biophysical environment at the end of mining
that is superior to the pre-mining environment; and

o0 continually strives for a reduction in the adverse impacts of mining on the
environment and community consistent with sustainable use of resources.

Mt Owen Mine has a comprehensive Environmental Management System (EMS) in place,
which is consistent with the principles of 1ISO14001. The EMS provides a framework for dealing
with environmental management issues at the mine, in a systematic way. It brings together all
aspects of environmental management on the mine site.

Within the framework of the EMS continuous monitoring of meteorological conditions, air quality,
noise levels, water quality, blasting operations, flora and fauna and rehabilitation areas is
undertaken. This provides the mine with the information required to minimise impacts on the
environment and surrounding community, and evaluate the effectiveness of the environmental
management process and rehabilitation efforts.



1.3 Biodiversity Context

Biodiversity refers to the variety of life at genetic, species and ecosystem levels. At a practical
level it refers to the flora and fauna and their interactions.

Mt Owen is mining through an area of the Ravensworth State Forest (RSF). The 1994
development consent held by Mt Owen permitted the disturbance of 240 hectares of RSF, whilst
the 2004 consent allows for the disturbance of an additional 35 hectares of the RSF and 59
hectares of woodland outside of the Forest.

The RSF is considered to be a highly significant remnant on a local and regional scale and is
one of the largest remaining areas of remnant woodland on the central Hunter Valley floor. The
majority of the RSF comprises Hunter Spotted Gum/Grey Box/Ironbark Forest (Plate 1). Once
extensive, clearing has reduced this community by 50 to 70 per cent of its original distribution
(Peake, 2003). The community is poorly represented in conservation reserves and remaining
remnants are highly disturbed by ongoing agricultural activities such as grazing. The remnant
area of the RSF that will not be disturbed by mining contains an area of the Hunter Lowlands
Redgum Forest, an endangered ecological community listed under the NSW Threatened
Species Conservation Act 1995 (TSCA). Ozothamnus tessellatus, which is listed under the
NSW Threatened Species Conservation Act 1995, was recorded in the northern remnant of the
RSF in 2003 (Plate 2).

Since 1995, 145 bird species, 24 non-flying mammals, 18 bat species, 20 reptile and 15
amphibian species have been recorded in the RSF or adjacent land. Nineteen threatened fauna
species listed on the NSW TSCA have been recorded, including the Green and Golden Bell
Frog, Squirrel Glider, Spotted Tailed Quoll, and a number of bat and woodland bird species
(Plates 3 - 6).

2.0 BIODIVERSITY MANAGEMENT PROGRAMME

2.1 Project Background

The upper Hunter Valley region of NSW has been extensively cleared of native vegetation,
primarily for agriculture, mining and urban development. Ongoing pressures from economic
development have resulted in further threats to natural habitats and increased the need for
“biodiversity sensitive” development practices.

In recognition of the importance of conserving biodiversity, Mt Owen Mine has implemented
innovative practices to offset the impacts of mining on biodiversity within the Mt Owen project
area and to provide for a substantial improvement in the ecological values of the project area in
the medium to long-term.



Figure 1: Location of the Mt Owen Project Area



2.2 Project Details

Mt Owen’s programme of biodiversity management forms part of Xstrata Coal NSW'’s broader
biodiversity and land management commitments. The key components of Mt Owen’s
biodiversity management programme include:

Establishment and management of biodiversity conservation areas to offset mining

impacts:
0 RSF Northern and Southern Remnants;
0 New Forest;
0 Biodiversity Offset Strategy; and

0 Yorks Creek Cultural Landscape Remediation Project.
Progressive rehabilitation of disturbed areas to native woodland.
Flora and fauna management programme.

Comprehensive flora and fauna monitoring programme.

On-going programme of native forest restoration research.

These components are summarised below.

2.2.1 Biodiversity Conservation Areas

Ravensworth State Forest Remnants

Two remnant areas of the RSF will not be disturbed by mining; the Northern Remnant and the
Southern Remnant (Figure 2). The Southern Remnant is 10 hectares in size and will provide a
valuable seed source and habitat for fauna species once reconnected through mine
rehabilitation. The larger Northern Remnant is 180 hectares in size and provides important
habitat for threatened fauna species and a important benchmark against which the success of
rehabilitation and revegetation efforts at Mt Owen can be assessed.

Under its operating consent, HVCC retains responsibility for the management of the RSF, which
is currently zoned Forest Management Zone 2 (conservation purposes). Through its former
1994 consent and current development consent, Mt Owen has enhanced the biodiversity value
of the RSF remnants by excluding threatening processes such as grazing, firewood removal
and recreational activities through appropriate security arrangements.

New Forest

To offset the impacts of mining through part of the RSF, HVCC established a 430 hectare area
of woodland (known as the “New Forest”) which adjoins the remnant RSF (Figure 2). The New
Forest was originally open pastureland with isolated mature trees. Between 1995 and 1997, 120
hectares of the New Forest was planted with native tree and shrub species indigenous to the
forest and surrounding area. Growth rates and survival of the trees have been encouraging and
the re-afforestation programme has established key species for fauna habitat and encouraged
the movement of native fauna into the area (Plates 7 & 8). Regeneration of local species is
being promoted in the remaining area of the New Forest. Following a lightning initiated fire in
early 2005 a detailed study of the burnt area is being conducted to assess the potential for fire
to enhance regeneration.

In December 2003, ownership of the New Forest was transferred from HVCC to Forests NSW
for incorporation into the forest reserve system. This provides the community with an expanded
conservation reserve that will be protected and enhanced by Mt Owen over the life of the mine.



Figure 2: Location of Mt Owen Biodiversity Conservation Areas



Biodiversity Offset Strategy

In early 2004, HVCC submitted a Development Application (DA) and supporting Environmental
Impact Statement to the Department of Planning (DOP) (formerly Department of Infrastructure,
Planning and Natural Resources) for modifications to existing approved mining operations. The
DA was subject to a Commission of Inquiry between June and August 2004. The application
was approved in December 2004, subject to stringent conditions to minimise impacts on the
environment and surrounding community.

The approval involves an extension to the existing approved mining area at Mt Owen to provide
for a further 21 years of mining, which necessitates the disturbance of an additional 35 hectares
of the RSF and 59 hectares of open woodland and isolated small remnants outside of the forest.

Given the number of threatened species recorded within the Mt Owen project area and the high
habitat value of the RSF, it was recognised early in the project planning stage that substantial
offsets would need to be established to compensate for the loss of habitat. A comprehensive
Biodiversity Offset Strategy was therefore developed in consultation with the DOP, the
Department of Environment and Conservation (DEC) and the Mt Owen Flora and Fauna
Advisory Committee. The Strategy is consistent with the NSW Government’s Green Offsets for
Sustainable Development (April, 2002).

The strategy compensates for the disturbance of vegetation communities within the Mt Owen
project area through the conservation of 415 hectares in offset areas adjoining the RSF and
New Forest Area (Figure 2). The proposal includes the conservation of 100 hectares of the
Central Hunter Spotted Gum/Grey Box/lronbark Woodland Community. Consequently, the
offsets provide immediate protection for a slightly greater area of woodland than the 94 hectares
that will be lost through mining under the 2004 Consent. Through the immediate provision of
‘like for like’ habitat, the Mt Owen Biodiversity Offset Strategy sets a new industry benchmark for
biodiversity offsets.

A comprehensive methodology involving intensive survey of both the areas to be disturbed by
mining and the proposed offsets was developed and implemented to justify the strategy based
on ecological parameters, as opposed to qualitative bargaining.

Mt Owen will seek to establish the offset areas through experimental intervention (refer to
Section 2.2.5). The research programme will provide the impetus for forest regeneration in
offset areas both from natural sources and from seeded or planted sources.

HVCC will secure the long-term conservation of these offset areas through a combination of
measures available under its operating Consent in consultation with the Hunter Coalfields Flora
and Fauna Advisory Committee (HCFFAC) (refer to Section 2.2.3 for details of the Committee).
This will expand on the existing RSF and New Forest reserve and provide for an expanded
conservation reserve based around the Hunter Spotted Gum/Grey Box/Ironbark Forest
community.

Yorks Creek Enhancement Project

In recognition of the need to offset the disturbance of a significant number of archaeological
sites across Mt Owen and the adjacent HYCC managed Glendell mining area, HVCC
commenced implementation of a Cultural Landscape Remediation Project within the Yorks
Creek catchment in August 2005.

The Project involves the restoration of the upper reaches of Yorks Creek (a tributary of
Bowmans Creek) on buffer land owned by HVCC to the west of Mt Owen Mine (Figure 2). The
upper catchment of the Creek has been extensively cleared in the past to facilitate agricultural
activities and significant reaches of the Creek and its tributaries are actively eroding.



Proposed remediation works include the establishment of indigenous tree and shrub species,
erosion control works and fencing to exclude stock over an approximate area of 200 hectares
(Plate 9). Permanent access will also be established for cultural heritage education and land
management purposes. Plantings will be designed to link with existing rehabilitation areas at Mt
Owen and biodiversity offset areas to be established under the new Mt Owen Consent, which
will provide a network of wildlife corridors and an overall expanded conservation area.

The design and implementation of the landscape remediation Project, including the assessment
and selection of remediation options, design of work programme and co-ordination of on-ground
works will involve a partnership between HVCC, the DEC and the Aboriginal community. An
Aboriginal Cultural Landscape Remediation and Management Plan (CLRMP) is being prepared
to guide the implementation of the Project by a Working Group comprising representatives from
HVCC, the DEC, the Aboriginal community and an independent land management consultant.
The close involvement of the Aboriginal community is integral to the overall success of the
Project given the presence of Aboriginal sites throughout the Project area and their significance
to the Aboriginal community.

It is proposed that following completion of the Project, the Project area would be retained and
managed by HVCC as a conservation area, with access to the area available to the Aboriginal
Community in accordance with the CLRMP.

2.2.2 Rehabilitation

Mt Owen is committed to the ongoing rehabilitation of disturbed areas to native woodland and
forest to both expand on existing local vegetation communities and provide habitat for
endangered and threatened fauna known to occur in the area. At a very early stage in the
mine’s life, Mt Owen identified a need to develop specialised rehabilitation techniques if it were
to achieve its rehabilitation objectives and in 1996 established a research relationship with the
Plant Science Group at the University of Newcastle. It is our objective to ensure the best
practical rehabilitation methods are developed and used and it is our belief that we are leading
the industry in native forest rehabilitation.

Mt Owen places a great deal of emphasis on the standard of rehabilitation. Our aim is to
maintain Mt Owen'’s position as an industry leader by pursuing a proactive rehabilitation strategy
and maximising the amount of rehabilitation that we can carry out on an annual basis, thereby
reducing the impact of the project upon the surrounding landscape. The objective has not been
to plant the maximum available area with available seed, rather ensure that the best outcomes
practical are achieved with the limited seed available.

The end land use objective for the rehabilitation of the overburden emplacements at Mt Owen is
to create a conservation area comprising dry sclerophyll forest and open woodland that will
complement the remnants of RSF and biodiversity conservation areas being created in
surrounding pasture lands. Mt Owen is committed to rehabilitating to native forest communities
to the maximum extent practical. This will be through both replicating local dry sclerophyll
communities to the extent found to be practical, and through the creation of more open eucalypt
woodland with pasture communities. The latter is restricted to areas being rehabilitated with
topsoil from previous pasture lands, which contains competitive species that restrict germination
and establishment of many of the forest species.

Rehabilitation efforts to date have been promising, with habitat established for key fauna
species (Plates 10 & 11). In particular, macro-fauna have been regularly observed in the
rehabilitation, including kangaroos and wallabies, echidna, reptiles and birds. The New Holland
Mouse was located for the first time at Mt Owen in a rehabilitation area in 2004.



A seed collection program has been in place since 1996. Target species for collection is based
on the rehabilitation program and comparative vegetation surveys, which identify voluntary
recruitment from topsoil transfer.

2.2.3 Flora and Fauna Management

In order to mitigate the loss of vegetation through mining operations, a number of management
strategies have been developed. These include the conservation of woodland communities and
the rehabilitation and remediation of pasture and isolated remnants adjacent to currently
vegetated areas as part of the former “New Forest” establishment and the Biodiversity Offset
Strategy. Other flora management practices within the project area include:

rehabilitation of disturbed areas with endemic species;

revegetation and habitat enhancement of dams and waterways with endemic riparian,
aquatic and semi-aquatic vegetation; and

ongoing weed control and monitoring of revegetation works in accordance with the
existing Mt Owen monitoring programme.

Fauna management at Mt Owen includes detailed management strategies for all fauna groups
with specific strategies for individual fauna groups and species. General fauna management
strategies include:

debris from the area to be mined (including tree crowns, old stumps, logs, leaf litter) is
collected and spread throughout rehabilitation and revegetation areas, where practicable
(Plate 12);

cessation of all non-essential activities (including firewood removal and restricting
access) in RSF and revegetation areas;

feral animal control,

permanent exclusion of domestic stock;

preservation of all mature trees and dead standing trees unless removal is critical for the
mining operation;

installation of suitable nesting boxes for fauna species (Plate 13);

removal of suitable tree hollows during clearing, for placement in
regeneration/reafforestation/wildlife corridor areas;

relocation of reptiles found in the course of activity in the mining area;

design and construction of dams such that they provide suitable breeding habitat for
frogs (e.g. establish vegetation and place logs in and around dams); and

ongoing fauna monitoring.

A Plan of Management for Revegetation and Wildlife Management (POM) was developed
following the granting of consent for Mt Owen in 1994 to guide flora and fauna management and
rehabilitation and revegetation practices at Mt Owen. The POM was formally adopted on 21
February 1995 and implementation of the POM was a requirement of Mt Owen’'s 1994
development consent. The POM was developed by a working group consisting of
representatives from the DEC (formerly National Parks and Wildlife Service), Forests NSW,
DOP (formerly DLWC), Department of Primary Industries — Mineral Resources (DPI-MR) and
the Hunter Environment Lobby.



Implementation of the POM is overseen by the Mt Owen Advisory Group, which is comprised of
the previously listed bodies and HVCC. The principal goal of the POM is to “re-establish and
improve the ecological values of RSF and specified adjoining area” (POM, 1997).

A comprehensive Flora and Fauna Management Plan is currently being prepared in
consultation with the Advisory Group in accordance with Mt Owen’s 2004 Development
Consent. The Flora and Fauna Management Plan will replace the existing POM. The existing
Advisory Group will also be replaced by the proposed Hunter Coalfields Flora and Fauna
Advisory Committee (HCFFAC) to be established by the DOP under Mt Owen’s 2004 Consent.

2.2.4 Flora and Fauna Monitoring

Regular fauna monitoring has been undertaken at Mt Owen Mine since 1995 in accordance with
the POM. The primary objective of the mine’s fauna monitoring programme is to provide
scientific information to assist with the management and continuing survival of native fauna in
the project area.

Detailed flora monitoring commenced in 2000 as part of an initiative to place increased focus on
the local ecosystems as opposed to threatened and protected fauna, as was the emphasis
under the 1994 consent.

Objectives of Mt Owen'’s flora monitoring programme include:

1. To develop an understanding of plant diversity and function as part of ecological
processes.

2. To identify and understand barriers, and seek solutions to problems, in the restoration
areas.

3. Toidentify and understand barriers, and seek solutions to problems in restoration so that
it can become a fully functional part of RSF community.

Fauna monitoring is conducted to assess the impacts of mining on local fauna populations,
including birds, reptiles, mammals and frogs. Monitoring is also undertaken in rehabilitation
areas and on other land set aside for conservation purposes to look at colonisation rates of
native species in these areas. Monitoring techniques include trapping, spotlighting, echolocation
call analyses (for woodland bat species) and inspection of artificial roost sites under a Licence
issued by the DEC (Plate 14).

Flora monitoring is conducted seasonally to assess development in regenerating forest and
rehabilitation areas (Plate 15). Areas of remnant vegetation are used as control sites for
comparison with rehabilitation areas. Information obtained from this monitoring is used to guide
and continuously improve rehabilitation efforts at the mine. Surveys are also being conducted
to compare the restoration in the New Forest with the RSF remnants. This information will be
used in the development of techniques for future restoration areas.

Monitoring the diversity of flora species in RSF and within the rehabilitation sites has been
conducted since 2000 and through this benchmarking process the success of the strategies can
be assessed against the existing community. This is an important tool for developing completion
criteria for the rehabilitation areas. Opportunistic and systematic surveys are undertaken, with
the objective of developing a complete list of the species present. A series of reference sites
have been established in the forest for comparison with rehabilitation monitoring sites and
experiments. These reference sites are surveyed annually and provide evidence over time of
changes occurring in RSF within the rehabilitation areas.



2.2.5 Research

Mt Owen has developed a close relationship with the Physiological Ecology Unit within the Plant
Science Group at the University of Newcastle. The relationship with the University of Newcastle
has significant benefits in a number of areas with past, present and planned research at Mt
Owen and RSF grouped into three main sections:

1. Studies Linked to Research Training - this ensures that restoration ecologists are
provided with “hands on” experience and that industry and the community are provided
with outcomes from problem based research.

2. Monitoring Diversity of RSF and Rehabilitation Sites - the comparative monitoring
surveys provide a means of benchmarking existing rehabilitation and identifying future
research problems, thereby ensuring current best practice is achieved with continuous
improvement for future areas.

3. Manipulative Experiments to Improve Rehabilitation Outcomes - this follows directly from
1. and 2. above and ranges from small glasshouse based experiments to large field
based trials.

To date, seven Honours projects and two PhD projects have been completed that have utilised
rehabilitation areas and the RSF at Mt Owen Mine. These have covered issues associated with
rehabilitation and native forest establishment, including:

dormancy mechanisms;
the effect of long term stockpiling on soil microbial populations;

the positive effects of the inoculation of pasture soil with mycorrhizal fungi on the growth
of the dominant overstorey tree Eucalyptus maculata;

specificity of rhizobial isolates for a range of native peas and wattles; and

anatomical responses of a possible indicator species for phosphorus nutrition.

The Honours projects are part of the research strategy for developing sustainable
representative biodiversity in rehabilitation at Mt Owen and the results are fed into larger scale
research projects. One doctorate project, “Rebuilding Sustainable and Functional Biodiversity
following Coal Mining” was recently submitted and a second project, “Rebuilding Sustainable
Nutrient Acquisition following Coal Mining” commenced in 2003. An earlier PhD project through
the University of Queensland on “Enhancing Eucalypt Forest Re-establishment on Coal Mined
Land at Mt Owen: Role of Seed Source, Substrate and Mulch” helped develop the early
rehabilitation techniques and set the direction for future research.

In March 2003, the University of Newcastle established an Australian Coal Association
Research Programme (ACARP) funded project at Mt Owen, titled “Topsoil Substitutes and
Sustainability of Reconstructed Native Forest in the Hunter Valley” (Plates 16 & 17). This trial
has the objectives of establishing the most effective surface growing medium for establishing a
native forest community in the absence of topsoil derived from existing forest areas, providing a
reference site for sustainable biodiversity research and providing a long term research and
teaching field rehabilitation facility. This project will act as the nucleus for existing and future
University projects at Mt Owen and be of benefit to anyone looking to establish local forest
communities.

This project is continuing to produce valuable data that will enhance rehabilitation outcomes and
direct future research. In particular, the value of selected subsoils as an alternative to pasture
topsoil or spoil has been highlighted. The major limitation to successful establishment was
confirmed to be weed competition and a separate line of research into obtaining the micro-
biological benefits of topsoil without the adverse effects of weeds is being pursued.



Germination and establishment was shown to be positively related to fertility, but so is weed
growth. A major research focus at Mt Owen is the development of sustainable nutrient cycling
through soil microbiology without the direct addition of nutrients.

In conjunction with the University of Newcastle, further targeted research at Mt Owen has
commenced to assist with the implementation of the Biodiversity Offset Strategy (Plate 18). This
research will further develop the findings of the rehabilitation research into restoration on
pasture lands. HVCC has committed $1.5M over 5 years to the research, which will complement
on-going native forest restoration research at Mt Owen. A major theme of the Biodiversity Offset
Strategy research programme is research training. The University of Newcastle plans to recruit
a number of Honours and PhD students to assist with building outcomes from the research
programme. Commencement of the programme coincides with the establishment of a field
research facility at Mt Owen, which forms the initial programme of University of Newcastle
Centre for Sustainable Ecosystem Restoration (Attachment 1).

The proposed implementation of the Biodiversity Offset Strategy goes beyond a commercial
tree planting exercise and will seek to establish the offset areas through experimental
intervention. The research programme will provide the impetus for forest regeneration in offset
areas both from natural sources and from seeded or planted sources.

The research has the primary aim of determining best practice methods for the restoration of
pastureland to a forest — woodland ecosystem and will focus on:

identification of cost-effective methods for restoration of forest/woodland in pasture
lands;

development of methods to provide source vegetation that speeds dispersal of seed and
microbes into open pasture lands;

development of methods for rebuilding the ecology of degraded soil;

development of methods to monitor the establishment of sustainable forest & woodland
communities on pasture lands; and

development of simple methods of matching community suitability to biophysical
elements such as soil properties and aspect across offset areas.

The research outcomes and the resultant restoration techniques will be freely available to the
community for adoption in other similar projects. It is proposed to hold community field days to
promote the achievements at various stages during the project.

The research strategy to date has concentrated on achieving rehabilitation objectives. Fauna
considerations have been managed through the ongoing monitoring programme controlled
through the POM. The intention is to more closely integrate flora and fauna issues where
practical in order to have a broader ecosystem focus. In the first instance this will involve
maintaining a closer connection between the monitoring locations but could evolve into targeted
species habitat recreation in the future. Other avenues being pursued include the matching of
rehabilitation strategies to the habitat and feeding needs of specific species (e.g. concentrating
on planting species preferred by Squirrel Gliders in areas suitable for placement of artificial
roosting boxes and strategic placement of ground habitat for small mammals and reptiles).



2.3 Programme Timeframe

Existing and proposed flora and fauna management measures, monitoring and research
programmes will be maintained for the life of the project and beyond within the RSF, adjoining
conservation areas and rehabilitation areas. This will allow for the development of sound
completion criteria for rehabilitation and regeneration areas and progressive assessment
against performance criteria.

Key programme milestones include:

1997: commencement of rehabilitation works

1995: fauna monitoring commenced

2000: flora monitoring commenced

1997: native forest research programme commenced

1995 — 1997: establishment of the New Forest

2003: incorporation of the New Forest into the RSF

2005: implementation of biodiversity offset strategy commenced

2005: implementation of Yorks Creek enhancement project commenced

2010: biodiversity offset strategy implemented — monitoring and management to
continue for the life of the mine

2.4 Project Outcomes

HVCC’s commitment and efforts in relation to biodiversity management at Mt Owen will result in
a significantly larger conservation area of increased biodiversity value than existed prior to
mining and assist with the achievement of biodiversity objectives for the wider Hunter Valley.
Appropriate security arrangements will ensure that conservation areas are protected and
managed to enhance their ecological values in the long-term.

The conservation management of existing established vegetation communities and habitat
values of offset areas will provide immediate compensation for the loss of habitat associated
with mining. The extent of woodland to be established as part of the existing and proposed
biodiversity offset areas will ensure that there is a substantial improvement in the ecological
values of the Mt Owen project areas in the medium to long-term. In addition to the offset areas,
it is proposed to rehabilitate all mining areas at Mt Owen to woodland. The extent of woodland
within the Mt Owen project area, including existing and proposed offsets, and mine rehabilitation
is detailed in Table 1. The RSF remnants and Yorks Creek conservation areas have not been
included in this assessment and therefore ecological benefits associated with these areas will
be in addition to those associated biodiversity offset and rehabilitation areas.

Table 1: Extent of Woodland within the Mt Owen Project Area

Component Woodland (ha)
1994 Biodiversity Offsets (New Forest) 430

2004 Biodiversity Offsets’ 376

Mine Rehabilitation 968

Total 1774

1. Total area of vegetation once planted/seeded areas and regeneration have become established.



Given that the 1994 approval for Mt Owen includes the disturbance of 240 hectares of RSF and
the 2004 approval permits the disturbance of an additional 94 hectares of woodland, including
35 hectares within RSF, the ratio of woodland in the existing and proposed offsets (including
mine rehabilitation), compared with woodland lost due to mining, is greater than 5:1.

To date, implementation of Mt Owen’s biodiversity management programme has resulted in
significant beneficial outcomes, including:

provision of significant research training opportunities for tertiary students;

identification of cost-effective methods for the establishment of native forest
communities on rehabilitated mine land;

the identification of additional flora and fauna species recorded in the remnants of
the RSF;

demonstrated effectiveness of artificial nesting boxes for roosting and/or breeding by
some woodland bat species, woodland bird species and the squirrel glider;

movement of native fauna species into the New Forest area, including the squirrel
glider, woodland bats and woodland bird species;

movement of native fauna species into rehabilitation areas;

a number of new native fauna species recently recorded within the Mt Owen project
area, including Swift Parrots, Powerful Owl, New Holland Mouse (Plate 19); and

addition of 430ha to RSF (New Forest)

The research that has and is being conducted at Mt Owen has benefits for the establishment of
native forests beyond the Mt Owen boundaries and will be useful to anyone looking to establish
native forest communities.

3.0 COMMUNITY CONSULTATION & COMMUNICATION

An extensive community consultation programme underpinned HVCC's 2004 development
application to extend existing approved mining operations at Mt Owen. This programme
included consultation with community and regulatory stakeholders on key components of Mt
Owen’s biodiversity management program. The Biodiversity Offset Strategy, which was a key
component of the 2004 DA, was developed in consultation with the DOP, the DEC and the Mt
Owen Flora and Fauna Advisory Committee. The Advisory Committee includes representatives
from the Hunter Environment Lobby, which is a community based environmental group.

The Mt Owen Advisory Group, which developed and implemented the Mt Owen POM, meets at
least annually to review the progressive implementation of flora and fauna management
measures at Mt Owen and importantly, provide feedback on performance against objectives,
and recommendations for continual improvement.

Mt Owen’s on-going community consultation programme is undertaken in accordance with the
site’s Social Involvement Plan (SIP). The SIP guides the operation in its management and
implementation of its community relations programme. The Plan includes specific objectives
and techniques to manage ongoing and regular communication with all stakeholders.

Regular face to face meetings with neighbouring residents and other key stakeholders,
community meetings and site tours for schools, universities and the community are important
features of Mt Owen’s community relations programme (Plate 20). A free-call 24 hour
Community Response number enables members of the community to contact the mine 24-
hours a day, should they have any concerns or questions.



One of the ways Mt Owen keeps the community informed about the implementation of its
biodiversity management programme is via a six monthly community newsletter ‘Mt Owen Two
Way’, which is distributed to approximately 200 neighbouring residents and mine employees. A
feedback form is distributed at least annually with the newsletter to encourage feedback from
the community on the environmental, social and operational performance of Mt Owen, including
biodiversity management practices. The December 2004 newsletter is provided in Attachment
3.

Mt Owen’s commitments in relation to biodiversity management are detailed in a Fast Facts
brochure (Attachment 2), which was produced by HVCC as an educational brochure for the
community and other stakeholders. The progressive implementation of the mine’s biodiversity
management program is also communicated at environmental forums and through relevant
publications as a further means of education and information exchange. Recent presentations
have been made to the Hunter Environment Institute and the Queensland Resource Council’s
Biodiversity Conference Why Care. Mt Owen’s biodiversity management programme also
featured in the annual Landcare publication Heroes in Landcare: Best Practice 2005. A
presentation on the Mt Owen Biodiversity Offset Strategy will also be made at the 2005 Minerals
Council of Australia Conference in October/November 2005.

Further details of Mt Owen’s biodiversity management programme is available to the public
community on the Mt Owen Website at www.huntervalleycoalcorp.com.au

Mt Owen Mine will maintain its “open door” policy for the life of the operations and continues to
encourage people to visit the mine to discuss their issues with a representative or to view
mining operations and rehabilitation and native forest restoration areas.

4.0 PROJECT INNOVATION & ORIGINALITY

In contrast to the majority of mining operations in the Upper Hunter Valley, which are located in
areas dominated by open pasturelands, Mt Owen is mining through an area of the RSF. This
presents a unique challenge for the mine in terms of offsetting the impacts of mining activities
on native flora and fauna communities and rehabilitating mined areas back to a native forest
and woodland community.

While techniques for growing trees on overburden had been developed, there had been no prior
research into establishing native forest vegetation communities on Hunter Valley mines. In
1996, Mt Owen embarked on the development of a research programme that will lead to the
eventual establishment of the most effective but practical dry sclerophyll forest communities on
mined land. Mt Owen’s ongoing programme of research into native forest restoration has
recently been expanded to assist with the development of best practice methods for the
restoration of pastureland to a forest — woodland ecosystem (Section 2.2.5).

When the development of the Mt Owen Biodiversity Offset Strategy commenced in September
2003 the NSW government was in the process of developing a framework for green offsets and
in particular, native vegetation offset policy. However, there was no approved government
position on biodiversity offsets. The Strategy was therefore developed relying on the detailed
collection of ecological attributes in both the areas to be disturbed by mining and proposed
offset areas. This allowed for a quantitative assessment to be made of the effectiveness of
offset areas in providing compensatory habitat for threatened fauna species.



Other examples of innovation relating to Mt Owen’s biodiversity management programme
include:

on-going research programme (e.g. conditional probability to determine rehabilitation
success, identification of species specific and generalist strains of rhizobia, weed
management strategies to reduce competition);

the implementation of the Biodiversity Offset Strategy goes beyond a commercial
tree planting exercise and will seek to establish the offset areas through
experimental intervention (refer to Section 2.2.5)

alternative bat box designs to attract additional species;

investigating the use of real time noise monitors for fauna monitoring, utilising
specific call signatures to identify species such as frogs and bats; and

development of native forest restoration strategies that consider soil type and aspect.

5.0 SUSTAINABLE SOLUTIONS & OUTPUTS

The Mt Owen biodiversity management programme provides protection for the pre-existing dry-
sclerophyll vegetation community and its associated ecosystems within the Mt Owen project
area from threatening processes such as grazing, recreation and firewood collection.
Conservation areas are also being expanded and enhanced through proactive intervention and
the restoration of scattered remnants and pasture areas to provide similar forest communities.
The short term aim is to conserve existing biodiversity within the project area through effective
management, while establishing new areas that will provide a self sustaining system in the long
term. The long term aim is to provide a self-sustaining ecological conservation reserve with
sufficient size to provide the necessary diversity, while providing corridor linkages that will
provide connectivity to the larger vision for integrated landscapes in the Hunter Valley.
Innovation in the management of the existing RSF reserves and the development of new
vegetation communities is a key consideration for the strategy. Techniques being developed are
required to be practical, cost effective, transportable and must result in sustainable outcomes.

Mt Owen’s biodiversity management programme will assist meeting biodiversity objectives for
the wider Hunter Valley, and provide an overall expanded conservation area for the community.
Mt Owen is seeking to develop an enlarged conservation reserve with corridor connectivity of
dry sclerophyll forest. This requires the development, implementation and on-going refinement
of techniques for restoring disturbed land to a native forest community, whether the disturbance
is a result of mining or other historic land uses.

The programme will provide significant short term direct benefits by protecting existing flora and
fauna communities within the project area and techniques that will be freely available for
restoration of other degraded lands in the Hunter Valley. The long term benefit will be a large
conservation reserve established in the Hunter Valley for the protection and enhancement of
native flora and fauna species. This reserve will establish a core area that can be connected by
corridors to other remnant vegetation on the floor of the Valley and adjacent footslopes.

Appropriate security arrangements will be implemented by HVCC to ensure that conservation
areas are protected and managed to enhance their ecological values in the long-term.



6.0 INTERACTION WITH PRIORITY ISSUES FOR THE HUNTER-
CENTRAL RIVERS REGION

A major component of biodiversity is the extent of native vegetation. The catchment target uses
diversity of ecosystem types and vegetation extent as a surrogate for terrestrial biodiversity.
Vegetation forms the major basis for maintenance of biodiversity through provision of habitat
and food. Therefore an improvement in vegetation diversity and extent should improve faunal
diversity and populations (Hunter Catchment Management Trust (HCMT), 2003a).

The intent of the native vegetation/biodiversity target is to increase the amount of native
vegetation, particularly in landscapes that have been extensively cleared, and conserve existing
regionally significant vegetation communities. In extensively cleared areas, revegetation will be
targeted where compound benefits can be found, for example, along river banks or in areas
where saline water tables have risen or are rising, so that, as well as improving biodiversity, a
range of beneficial ecosystem services can be achieved or improved (HCMT, 2003a).

Environmental benefits include retention, and enhancement of woody native or native grassland
populations supporting the catchments biodiversity, improved habitat for fauna particularly birds
and insects, and providing ecosystem services. Social benefits include protection of habitat for
significant Aboriginal totemic species, and protection of unique grass species that are key
components of the community’s history and contemporary identity. Economic benefits include
opportunities for sustainable forestry and plantations, and bush foods, herbs and medicine and
for eco-tourism (HCMT, 2003a).

The projects being undertaken at Mt Owen Mine are consistent with the target area of “Native
Vegetation/Biodiversity”, as identified in the Integrated Catchment Management Plan for the
Hunter Catchment, 2002. The Mt Owen project is located within the high priority Valley Floor
landsystem within the Glennies Creek and Bowmans Creek sub-catchments. The enhancement
of the existing vegetation communities can be justified on the basis of both the regional
significance of the remnant vegetation and the connectivity of this area with the both the
southern extent of the North Coast bioregion to the north and the riparian vegetation of the
Glennies Creek corridor to the south.

The 2003 Glennies Creek Total Catchment Management Study identified extensive clearing
from grazing as having resulted in “poor vegetation structure, loss of species diversity and
fragmentation of habitat, severely impacting on biodiversity values within the catchment”
(HCMT, 2003b). Part of the Mt Owen Mine biodiversity offset areas lie within the Glennies Creek
catchment and have been identified as both a potential biodiversity corridor (HCMT, 2004: Map
2, page 30) and an area for strategic revegetation (HCMT, 2004:Map 4, page 32).

The projects being undertaken at Mt Owen as part of the mine’s biodiversity management
programme are consistent with three priority actions outlined in the 2004 Management Strategy
for the Glennies Creek Catchment:

Priority Action 2: Undertake programs to raise the community’'s awareness of
biodiversity;

Priority Action 7: Encourage landholders to establish biodiversity corridors; and

Priority Action 21: Work with landholders to rehabilitate areas for strategic revegetation
(HCMT, 2004).

Biodiversity conservation areas at Mt Owen are located in both the Glennies Creek (Main
Creek) and Bowmans Creek (Bettys Creek, Swamp Creek, Yorks Creek) catchments. Through
the expansion of existing vegetation communities, Mt Owen’s biodiversity management
programme will provide a biodiversity linkage between the two catchment areas.
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Plates



Plate 1: The majority of the RSF comprises Hunter Spotted Gum/Grey Box/lIronbark Forest.

Plate 2: Ozothamnus tessellatus, which is listed under the NSW Threatened Species
Conservation Act 1995, was recorded in the northern remnant of the RSF in 2003.



Plate 3: Nine bird species listed under the NSW Threatened Species Conservation Act 1995
have been recorded in the Mt Owen project area since 1995.

Plate 4: Seven bat species listed under the NSW Threatened Species Conservation Act 1995
have been recorded in the Mt Owen project area since 1995 (Photo courtesy of Glenn Hoye).



Plate 5: The Squirrel Glider is regularly recorded in the RSF and surrounding woodland within
the Mt Owen project area (Photo courtesy of Glenn Hoye).

Plate 6: The Powerful Owl was recorded in the RSF in 2004 for the first time since the
monitoring commenced in 1995 (Photo courtesy of Michael Murray).



Plate 7: The New Forest was planted between 1995 and 1997 with native tree and shrub
species indigenous to the forest and surrounding area. Photo taken immediately following
planting.

Plate 8: The New Forest Area in June 2004



Plate 9: The Yorks Creek Landscape Remediation Project involves the restoration of
approximately 200 hectares of open pasture land in the upper catchment of Yorks Creek
adjacent to Mt Owen Mine.



Plates 10 and 11: Rehabilitation efforts at Mt Owen to date have been encouraging, with habitat
established for threatened fauna species.



Plate 12: Vegetation cleared from areas to be mined is collected, mulched and spread
throughout rehabilitation and revegetation areas.

Plate 13: Approximately 300 nesting boxes have been established in the RSF and the
surrounding woodland to date.



Plate 14: Regular fauna monitoring has been undertaken at Mt Owen since 1995 to assess the
impacts of mining on local fauna populations, including birds, reptiles, mammals and frogs.

Plate 15: Flora monitoring is conducted seasonally to assess development in regenerating
forest and rehabilitation areas.



Plates 16 & 17: Mt Owen’s on-going program of native forest restoration research provides
valuable data that will enhance rehabilitation outcomes and direct future research
(Photos courtesy of Mike Cole).



Plate 18: In conjunction with the University of Newcastle, further targeted research at Mt Owen
has commenced to assist with the implementation of the Biodiversity Offset Strategy
(Photo courtesy of Mike Cole).

Plate 19: The New Holland Mouse was recorded in a rehabilitation area at Mt Owen in 2004 for
the first time since monitoring commenced in 1995.



Plate 20: Local grazier and member of the Mt Owen Complex Community Consultative
Committee, Alec Schmierer, overlooks the New Forest and rehabilitation areas at Mt Owen
Mine during a recent site tour.



Attachment 1

University of Newcastle Centre for Sustainable Ecosystem
Restoration



Attachment 2

Mt Owen Fast Fact Brochure 1: Biodiversity Management



Attachment 3

Mt Owen “Two Way” (December 2004)



