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1.0 Introduction

Mt Owen Complex is located in the Hunter Valley at Hebden, some 25 kilometres northwest
of Singleton and 26 kilometres southeast of Muswellbrook (Error! Reference source not
found. and Figure 2). The Complex is owned and operated by Xstrata Mt Owen Pty Limited
(XMO), which is a wholly owned subsidiary business unit of Xstrata Coal Australia Pty Ltd
(Xstrata). The Complex comprises three adjacent open cut mines: Mt Owen, Ravensworth
East and Glendell Mines. Mt Owen mine is operated by Thiess Pty Ltd under a contract
agreement with XMO. Glendell Mine and Ravensworth Mine are owned and operated by
XMO. To varying degrees, these mining operations are inter-dependent and consequently,
closure planning provides an opportunity to consider synergies between these operations
that may facilitate mine closure.

1.1  Purpose

This Landscape Management Plan has been developed to satisfy the relevant conditions of
consent for Mt Owen Complex Operations. The Mt Owen Complex operates under separate
development consents, which impose slightly different requirements in relation to
rehabilitation, mine closure and final void management on the Mt Owen, Ravensworth East
and Glendell mining operations.

Regardless of these differences in requirements, Xstrata Mt Owen recognises the synergies

in the management of these three adjacent operations, particularly for integrated
rehabilitation, mine closure and final void management. As such, the structure of this
document has been designed to incorporate and int
rehabilitation and final void management across all Mt Owen Complex operations.

Table 1 outlines the relevant consent conditions from the Mt Owen Mine Consent
(DA 14-1-2004), Ravensworth East Mine Development Consent (DA52-03-59) and Glendell
Mine Development Consent (DA80/952). Table 1 also provides an indication of where each
relevant condition has been addressed by this plan.
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Table 1 Development Consent Conditions Relevant to this Landscape Management

Plan
Mt Owen Development Consent Conditions (DA14-1-2004, incl. 2010 Plan
Modification) Section
31. The Applicant shall design, construct, maintain, and rehabilitate the 5.23
proposed diversion of Bettys Creek around the proposed Eastern Rail Pit, to
the satisfaction of the Director-General.
39. At least 5 years before the cessation of mining, the Applicant shall 4.0
prepare and implement a Final Void Management Plan for the development,
in consultation with the DPI, and to the satisfaction of the Director-General.
This plan must:
(a) investigate options for the future use of the final void; 4.0
(b) assess the potential interactions between the proposed diversion of 4.0

Bettys Creek into Main Creek and the final void; and
(c) describe what actions and measures would be implemented to: 4.0

1 minimise any potential adverse impacts associated with the final

void; and
1 manage and monitor the potential impacts of the final void over
time.

41. The Applicant shall implement the Biodiversity Offset Strategy in 1.7.1
accordance with best practice flora and fauna management, and to the
satisfaction of the Director-General.
42. Within 3 years of this consent, the Applicant shall implement suitable 1.7.1
arrangements to provide long-term security for the offset in the Biodiversity
Offset Strategy to the satisfaction of the Director-General.
43. Within 18 months of this consent, the Applicant shall create alternative Works
habitat for the Green and Golden Bell Frog in the Biodiversity Offset completed
Strategy area, enhance the existing habitat for this species and implement a | for GGBF in
captive breeding program if the Green and Golden Bell Frog is rediscovered | BOS Areas

within the site, in consultation with DEC, to the satisfaction of the Director-
General. Details of the location, number, design and maintenance of the
alternative habitat and the captive breeding program are to be provided in
the Flora and Fauna Management Plan (see condition 45 below), and are to
include:-

(&) a minimum of 6 alternative Green and Golden Bell Frog breeding habitat
areas (scrapes with appropriate planting and shelter/over wintering
sites) in the proposed offset area north (3) and south (3) of the original
Bettyds Creek alignment;

(b) details of the captive breeding program that is to be managed by a
professional, experienced and appropriately licensed facility (i.e. one
where there are full time professional staff engaged in the husbandry of
captive animals) to the satisfaction of the Director-General of the DEC;

(c) the captive breeding program, once established, is to be maintained until
such time that the alternative habitat has been created and
demonstrated to be providing suitable breeding habitat for Green and
Golden Bell Frogs (likely to be a minimum of 4 years after the
rediscovery, capture and reintroduction of any Green and Golden Bell
Frogs).
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48. Following the independent audit of the Biodiversity Offset Strategy at the
end of Year 9 of the development, or prior to the cessation of mining,
whichever occurs first, the Applicant shall lodge a reasonable conservation
bond with the Department to ensure that there are sufficient resources
available to fully implement the Biodiversity Offset Strategy. The amount of
the bond shall be set by the Director-General, in consultation with the
Applicant and the HCFFAC, and reflect the costs, at that time, of fully
implementing the Biodiversity Offset Strategy. The amount of the bond may
be adjusted by the Director-General, in consultation with the Applicant and
the HCFFAC, after each subsequent independent audit of the Biodiversity
Offset Strategy.

1.7.1

64. At least 5 years prior to the cessation of mining, the Applicant shall
prepare a Mine Closure Strategy for the development, in consultation with
the DPI and Council, and to the satisfaction of the Director-General.

3.7

Ravensworth East Development Consent Conditions (DA 52-03-99)

Plan
Section

30. At least 5 years before the cessation of mining, the Applicant shall
prepare and implement a Final Void Management Plan for the development,
in consultation with the DPI, and to the satisfaction of the Director-General.
This plan must:

4.0

(a) investigate options for the future use of the final void;

4.0

(b) assess the potential interactions between the diversion of Swamp Creek
and the final void; and

4.0

(c) describe what actions and measures would be implemented to:

4.0

I minimise any potential adverse impacts associated with the final
void; and

I manage and monitor the potential impacts of the final void over time.

31. The Applicant shall establish and maintain at least 30 percent of the site
as native woodland, to the satisfaction of the Director-General. The area of
native woodland to be established on the site must allow for the future
connection with the Southern Remnant of the Ravensworth State Forest
following the cessation of mining and removal of existing infrastructure at
the Mt Owen coal mine.

1.7.2
5.2.2

41. At least 5 years prior to the cessation of mining, the Applicant shall
prepare a Mine Closure Strategy for the development, in consultation with
the DPI and Council, and to the satisfaction of the Director-General.

3.7

Glendell Mine Development Consent Conditions (DA 80/952)

Plan
Section

36. The Applicant shall:

(a) implement the Offset Strategy described in the EA and summarised in
Table 14 (shown conceptually in Appendix 5); and

1.7.3

(b) make suitable arrangements to provide appropriate long term security
for the offset area by April 2011,

1.7.3

to the satisfaction of the Director-General.

The Offset Strategy must contain specific measures to adequately offset the
devel op me n acbom signiicant plant gommunities, including:

i Bulloak Forest;

1 Swamp Oak Forest; and

1 Box-lronbark Woodland.
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37. The Applicant shall progressively rehabilitate the site in a manner that is Figure 5 Mt
generally consistent with the final landform set out in the EA (shown Owen
conceptually in Appendix 6) to the satisfaction of the DPI and the Director- Complex
General. The final landform shall provide for at least 250 hectares of treed Final
vegetation, in a manner generally consistent with that shown conceptually in Landform
Appendix 6. Plan
38. By the end of October 2008, the Applicant shall plant additional trees 5.2.3
along the New England Highway corridor to provide a tree screen for the
development. These trees must be planted in consultation with Council and
the relevant landowners, and then subsequently maintained to the
satisfaction of the Director-General.
39. The Applicant shall prepare and implement a detailed Landscape Whole
Management Plan for the development to the satisfaction of the DPI and document
Director-General. This plan must:
(a) be prepared in consultation with DECC, DWE and Council by suitably

gualified expert/s whose appointment/s have been approved by the

Director-General;
(b) be submitted to the Director-General for approval by the end of April

2008; and
(c) include a:

1 Rehabilitation and Offset Management Plan; 5.0

9 Final Void Management Plan; and 4.0

{1 Mine Closure Plan. 3.0
40. The Rehabilitation and Offset Management Plan must include:
(a) the objectives for rehabilitation of the site and offset area; and 3.5,5.1,5.2
(b) a detailed description of how the rehabilitation of the site and 1.7

implementation of the Offset Strategy would be integrated with the

rehabilitation and offset strategies of the Mt Owen, Ravensworth East

and Ashton mines to ensure there is a comprehensive strategic

framework for the restoration and enhancement of the landscape over

time.
Glendell Mine Development Consent Conditions (DA 80/952) Plan Section
(c) a description of the short, medium, and long term measures that would 5.2

be implemented to:

1 rehabilitate the site; 5.2

1 implement the Offset Strategy; 5.2.3and 5.7

1 manage the remnant vegetation and habitat on the site and in the | 5.2.3 and 5.7

offset areas;
1 maximise effective linkages to the offset areas at Mt Owen, 57
Ravensworth East and Ashton mines; and

1 implement the New England Highway tree screens; 5.2
(d) detailed performance and completion criteria for the rehabilitation of the 5.1

site and implementation of the Offset Strategy and New England

Highway tree screens;
(e) a detailed description of how the performance of the rehabilitation of the 54

mine, the offset areas and the New England Highway tree screens
would be monitored over time to achieve the stated objectives;
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(f) a detailed description of what measures would be implemented over the 5.2.3,5.3,
next 3 years to rehabilitate the site, and implement both the Offset 5.4,5.6
Strategy and tree screens along the New England Highway including the
procedures to be implemented for:

9 progressively rehabilitating areas disturbed by mining; 5.2.2

1 implementing revegetation and regeneration within the disturbance 5.2
areas and offset areas,

9 including establishment of canopy, sub-canopy (if relevant), 5.2
understorey and ground strata;

9 reducing the visual impacts of the development; 5.2.2

9 protecting areas outside the disturbance areas; 5.7.1

1 rehabilitating creeks and drainage lines on the site, to ensure no net 5.2.3
loss of stream length and aquatic habitat;

9 undertaking pre-clearance surveys; 5.7.3

I managing impacts on fauna; 5.7.2

1 landscaping the site to minimise visual impacts; 523,53

1 conserving and reusing topsoil; 5.3.2

9 collecting and propagating seed for rehabilitation works; 5.3.2

9 salvaging and reusing material from the site for habitat 5.7.3
enhancement;

1 controlling weeds and feral pests; 5.6.3,5.6.4

9 controlling access; 5.6

9 bushfire management; and 5.6.5

1 managing any potential conflicts between the offset strategy and 5.3.5
Aboriginal cultural heritage;

(g) a description of the potential risks to successful rehabilitation and/or 3.1, 3.8,
revegetation, and a description of the contingency measures that would 3.7.2
be implemented to mitigate these risks; and

(h) details of who is responsible for monitoring, reviewing, and implementing 1.4
the plan.

41. The Final Void Management Plan must: 4.0

(a) justify the final location and future use of the final void; 4.0

(b) incorporate design criteria and specifications for the final void based on 4.0
verified groundwater modelling predictions and a re-assessment of post-
mining groundwater equilibration;

(c) assess the potential interactions between creeks on the site and the final 4.0
void; and

(d) describe what actions and measures would be implemented to: 4.0
1 minimise any potential adverse impacts associated with the final

void; and
1 manage and monitor the potential impacts of the final void.

42. The Mine Closure Plan must: 3.0

(a) define the objectives and criteria for mine closure; 3.5

(b) investigate options for the future use of the site, including the final void, 3.4.7.3,4.0
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(c) investigate ways to minimise the adverse socio-economic effects 24
associated with mine closure, including reduction in local employment
levels;

(d) describe the measures that would be implemented to minimise or 3.71
manage the ongoing environmental effects of the development; and

(e) describe how the performance of these measures would be monitored 3.7.2,54
over time.

43. Within 3 months of the approval of the Landscape Management Plan, 1.2
the Applicant shall lodge a conservation and biodiversity bond with
either the DPI or the Department to ensure that the Offset Strategy is
implemented in accordance with the performance and completion
criteria of the Landscape Management Plan. The sum of the bond shall
be determined by:

(a) calculating the full cost of implementing the Offset Strategy (Bettys 1.2
Creek Habitat Management Area); and
(b) employing a suitably qualified rehabilitation expert or quantity surveyor 1.2

to verify the calculated costs.

In addition to satisfying the relevant consent conditions, this Plan has been prepared in

accordance with the relevant Xstrata Coal New South Wales (XCN) standards (refer to

Section 3.4.7) . I n particular, XCNés relevant standar
criteria development and rehabilitation monitoring as well as biodiversity management. The

plan also incorporates the requirements for ongoing bushfire management.

1.2  Authority Consultation Regarding Preparation of Landscape
Management Plan

In accordance with schedule 3, condition 39 of DA80/952, the original version of this
management plan was developed in consultation with Department of Water and Energy
(DWE), Department of Environment and Climate Change (DECC) and Singleton Council
(SSC). Where relevant, all comments have been considered as part of the 2008 version
Landscape Management Plan.

A copy of the Landscape Management Plan was provided to each of these agencies for
comment at the time the Plan was submitted (2008) to the then Department of Planning
(DoP) and DPI for approval. Relevant comments or issues raised from these agencies have
been addressed in the final 2008 version of the management plan.

As per condition 43 of the Glendell Consent (DA 80/952), A conservation and biodiversity
bond for the Habitat Management Area has been incorporated into the rehabilitation/closure
bond. This is reviewed annually to ensure that the Glendell Offset Strategy is implemented.

The Habitat Management Area has been fenced off to exclude stock and at least 48 nest
boxes are maintained and monitored in this area. Additional tree planting/seeding
commenced in 2009. This will continue throughout the life of the operation until the target
vegetation communities and tree densities are achieved. Care and maintenance will occur
as identified in inspections and/or monitoring reports.

November 2011 8



Mt Owen Complex
Landscape Management Plan Introduction

1.3  Scope

The scope of this Mt Owen Complex Landscape Management Plan covers the following
contiguous mining operations:

1 Mt Owen Mine, including the administration buildings, workshop, coal handling and
preparation plant and associated infrastructure, biodiversity offset areas and creek
diversions;

1 Ravensworth East Open Cut facilities; and

1 Glendell Mine, including the administration buildings, workshop, Habitat Management
Areas and creek diversions.

This Landscape Management Plan does not intend to provide a detailed rehabilitation, mine
closure and final void management plan for Mt Owen Operations. This Plan outlines the
broad principles for rehabilitation; mine closure and final void management with reference to
more detailed requirements specific to each operation, where relevant (refer to
Section 1.3.1). Xstrata Mt Owen will develop a detailed mine closure and final void
management plan within five years of projected mine closure in accordance with relevant
development consents for Mt Owen Operations, and Xstrata Coal NSW (XCN) standards.

1.3.1 Management Plan Context

As outlined in Section 1.1, the Mt Owen Complex operates under different development
consent requirements for the Mt Owen, Ravensworth East and Glendell operations,
particularly in relation to rehabilitation, mine closure and final void management. These
differing requirements are in part, a reflection of the different rehabilitation, mine closure and
final void management issues specific to each operation.

As outlined in more detail in Section 1.6, the ecological values of the pre mining landscape
for Mt Owen, Ravensworth East and Glendell require differing objectives for flora and fauna
management and rehabilitation across each of the operations. The high ecological values of
the pre mining landscape of the Mt Owen operation, which includes areas of Ravensworth
State Forest, has necessitated the need for a comprehensive Biodiversity Offset Strategy
and Flora and Fauna Management Plan to be developed and implemented by Xstrata Mt
Owen.

This Landscape Management Plan does not aim to repeal the established Biodiversity Offset
Strategy and Flora and Fauna Management Plans for the Mt Owen mine operation. Where
relevant to the broad principles for rehabilitation, mine closure and final void management,
this Plan will make specific reference to specific requirements of the Biodiversity Offset
Strategy and Flora and Fauna Management Plan for Mt Owen mine.

1.4  Responsibility for Mine Closure

Responsibilities for review and approval of various aspects of the Landscape Management
Plan are provided in Table 2. The responsibilities have been developed to be consistent with
the relevant XCN standards as outlined in Section 3.4.7.
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Table 2 Roles and Responsibilities of XCN Personnel in Conceptual Closure Planning

Role Accountabilities for Conceptual Closure Plan
Environment & 1 Scheduled reviews of the Landscape Management Plan as part of
Community Manager Life of Mine Review.

1 Review and approval of the final land use options and
recommendations for further feasibility identified from the pre-
feasibility phase.

1 Review and approval of the project Closure Plan.
1 Provide adequate resources for the implementation of this plan.

Site Commercial 1 Ensure that adequate provisions are available for mine closure by

Manager/ Accountant implementing and updating an accrual system over the life of mine.
Environm_ent & _ 1 Coordinate the development of the Landscape Management Plan.

gi(i;nmunlty Coordinator - | ¢ periggically review progress with meeting objectives and

completion criteria, including rehabilitation monitoring.

1.5 History of Operations and Mining Context of Region
1.5.1 Mt Owen Mine

Mt Owen Mine is a geologically complex mine with multiple coal seams dipping at angles
between 2 and 45 degrees and varying in thickness between 0.6 and 9.0 metres. Open cut
mining is conducted using truck and excavator and is carried out at depths up to 270 metres
below the surface, requiring considerable areas for overburden emplacement. Coal is
processed in the modern Mt Owen Coal handling and Preparation Plant (CHPP), prior to rail
loading and transport via the Mt Owen rail loop and Main Northern Railway to the Port of
Newcastle for export.

Mt Owen mine commenced open cut mining operations in 1993. From January 1994 until
July 1996, Hunter Valley Coal Corporation (HVCC) engaged a contractor, Downer Mining
Limited (DML), to work the mine. On 15 May 1995, HVCC and its assets were purchased by
BHP Coal Pty Ltd (BHPC). BHPC developed Mt Owen into a major mining operation in
conjunction with Thiess Contractors Pty Limited (Thiess) under a Partnering Agreement. In
October 1996, the first washed tonne of product coal was produced from the new Coal
Handling and Preparation Plant (CHPP). Mt Owen Mine increased production to a nominal
5 million tonnes per annum (Mtpa) by early 1997 and increased production to 8 Mtpa ROM in
2001.

In May 1998 BHPC sold its interest in HVYCC to Glencore International, a Swiss based
Trading Company. In 2001, Glencore Coal Australia Pty Limited separated its coal assets in
Australia and South Africa under the name of Enex Coal Pty Ltd, prior to being incorporated
into the Xstrata Group in 2002.

Following its acquisition by Xstrata in 2002, the adjacent Ravensworth East Mine was
integrated into the Mt Owen Complex in March 2004, under the management of XMO and
direct operational control of Thiess.

Development Approval (DA) 14-01-2004 approved an increase in the approved mining area,
including the addition of a satellite pit known as the Eastern Rail Pit, the construction of an
out of pit spoil emplacement area (West Dump), an increase in production from Mt Owen
Mine to 10Mtpa ROM, and an increase in processing and transport approval through the Mt
Owen CHPP to 15Mtpa ROM equivalent. The latter is to be achieved through a combined
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production from the Mt Owen, Ravensworth East and Glendell mines. Subsequent to the
Consent, ML 1561 was granted to XMO on 17 February 2005 to cover additional mining
activities approved under DA 14-1-2004.

A modification to the existing consent for Mt Owen Mine was granted in November 2010
relating to the establishment of a rail refuelling facility to be constructed on the compl e x 6
loop.

1.5.2 Ravensworth East Mine

The Ravensworth East Mine, formerly known as the Swamp Creek Mine, was previously
mined to produce coal for the Electricity Commission of New South Wales. Mining ceased at
Swamp Creek Mine in 1991 after extraction of approximately 28 Mt of coal for domestic
power generation.

In June 1997, Peabody Resources Limited (Peabody) purchased part of Swamp Creek Mine
from Pacific Power (formerly the Electricity Commission of New South Wales and now known
as Macquarie Generation). The mine was renamed Ravensworth East, which along with the
Narama operations, formed part of the Ravensworth Operations and a new mining lease
(ML) 1415 was issued.

In March 2000 development consent was granted allowing production of up to 4 Mtpa ROM
coal and a new ML 1475 was issued to include the surface rights over part of the surface
exclusion section of ML1415. Mining commenced at Ravensworth East in August 2000.
Peabody operated the mine until January 2001 when CNA Resources Limited acquired the
assets of Peabody. In March 2002, Enex Resources (now Xstrata) purchased Ravensworth
Operations and a modification to DA 52-03-99 was obtained in December 2002 to allow for
the transport to and processing of Ravensworth East coal through the Mt Owen CHPP. At
this time, the ownership of the mine was t

In 2003, Ravensworth East Mine produced thermal coal at a rate of 2 Mtpa for consumption
by the two power stations operated by Macquarie Generation in the Upper Hunter. Since this
time, there have been a number of modifications to the consent to allow for an increase in
production. These modifications to consent included:

1 March 2003 i to allow for the delivery of a total of 1.4 Mtpa of export quality coal to the
preparation plant at Mt Owen Mine. This production came from new box cuts (Tailings
Pits) adjacent to the Mt Owen Mine rail loop, which will be used subsequently for disposal
of preparation plant reject material;

1 May 2004 i to allow for the transport of up to 2 Mtpa of ROM coal from Ravensworth
East to Mt Owen CHPP for processing; and

9 August 2005 i to allow for the extraction and transport of up to 4 Mtpa of ROM coal from
Ravensworth East to Mt Owen CHPP for processing and export by rail. This modification
also provided for the integration of the Ravensworth Operations into the Mt Owen
Complex.

1.5.3 Glendell Mine

Initial approval for the Glendell Mine was granted in 1983, allowing production of 3.6 Mtpa of
ROM coal for a period of 30 years. The consent allowed removal of overburden by truck and
shovel methods for the first three years, with removal of overburden by dragline in
subsequent years. The consent also allowed use of an on-site coal preparation plant,
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associated coal stockpiles and rail load-out facilities. In 1997 a modification to the
development consent was approved allowing use of a coal haul road to transport ROM coal
to Liddell CHPP for processing.

Early in 2003, Xstrata acquired total ownership of Glendell and began to undertake feasibility
studies in relation to developing the Glendell Mine. In August 2007, Xstrata applied to modify
development consent to enable the integration of Glendell Mine operations with the approved
Mt Owen Complex operations and the implementation of a revised mine plan. This
application included increasing the ROM coal production to 4.5 Mtpa for up to a 16 year
period, altering the approved diversions of Swamp and Bettys Creeks, constructing a 200 ML
mine water staging dam and associated pipeline and relocating the mine access road.

1.6  Existing Environmental Baselines

The upper and central Hunter Valley has been largely cleared of native vegetation, primarily
for agriculture and other land uses including mining, power generation and urban
development. The predominant land use in the vicinity of the Mt Owen Complex is mining,
with Liddell Colliery to the northwest, Narama Mine to the southwest, Camberwell Mine and
Glennies Creek Colliery to the southeast and Ashton Mine to the south. Other land uses in
the surrounding area include Ravensworth State Forest, Bayswater and Liddell Power
Stations, grazing, rural-residential holdings and a small number of home businesses. Prior to
mining, the predominant land uses were grazing and state forest.

Ravensworth State Forest represents approximately 30 per cent of the remaining forest
remnants on the central Hunter Valley floor and prior to commencement of mining at Mt
Owen in late 1993, was the only remnant approaching 500 hectares in size in the area
(NPWS 1993). Ravensworth State Forest is considered to be a highly significant remnant on
both local and regional scales. It consists largely of Central Hunter Spotted Gum/Grey Box/
Ironbark Forest, which once covered an estimated area in excess of 30,000 hectares but in
2003 covered an area of approximately 8,790 hectares (Peake 2003). The current
development consent for Mt Owen allows disturbance of 275 hectares (more than half the
pre-mining extent) of Ravensworth State Forest.

Because of the long history of clearing and the degradation of floristic diversity and fauna
habitat in the central Hunter Valley, there is a strong commitment to rehabilitating the land
with viable woodland as well as pasture land suitable for grazing. Reinstatement of forest,
woodland and wildlife corridors is in keeping with the Department of Primary Industries i
Mi ner al R e s eMRY (989 Synoptid Plan: Integrated Landscapes for Coal Mine
Rehabilitation in the Hunter Valley of NSW.

1.6.1 Mt Owen Mine Environmental Baselines

Mt Owen Mine project area consists mainly of pastoral grassland with isolated mature trees,
but also contains small areas of woodland and a significant proportion of Ravensworth State
Forest. Ravensworth State Forest consists of Spotted Gum/Grey Box/Ironbark woodland
and is considered to be of regional significance due to the widespread clearing of this
vegetation community, with only approximately 10 per cent remaining on the central Hunter
Valley floor.

The importance of woodland to be disturbed by mining in the Mt Owen project area as
habitat for threatened species and as a regionally significant vegetation community, has
resulted in the development of a Biodiversity Offset Strategy for Mt Owen Mine. Assessment
of the Mt Owen Operations development indicated that five threatened species were likely to
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be significantly impacted by the development (Umwelt 2003). The five species are: Brown
Treecreeper, Squirrel Glider, Eastern Freetail Bat, common Bent-wing Bat and the Large-
footed Myotis. Flora and fauna monitoring established as part of the Biodiversity Offset
Strategy has resulted in recommended performance indicators for fauna groups at Mt Owen
Mine and are indicative of the indices prior to large scale vegetation clearing at Mt Owen.

The project area is located mainly within the Swamp Creek and Bettys Creek catchments,
with Yorks Creek and Main Creek to the west and east of the main project area respectively
(Figure 3). All these creeks are ephemeral creek systems which are generally predominantly
dry. Permanent or semi-permanent pools in the downstream reaches of Swamp and Bettys
Creeks typically exhibit high salinity (Umwelt 2003, p.8.4). Several diversions of Bettys
Creek are required to allow mining at Mt Owen. These diversions will remain after the site is
rehabilitated.

In 2004, during consideration of the General Terms of Approval for the Mt Owen Operations
DA, the then Department of Infrastructure Planning and Natural Resources (DIPNR)
requested further information on water management. Umwelt (2004a, Appendix 2) prepared
a detailed response covering alterations to flow and hydrology, erosion control, riparian
vegetation and water quality issues. It was noted that electrical conductivity has been
measured at four locations in Bettys Creek since August 1992, establishing baseline water
guality (sampling locations are shown on Figure 4. Results of this monitoring are provided in
Table 3.

Table 3 Bettys Creek System 1 Electrical Conductivity (1992 to 2003)

Location Electrical Conductivity (uS/cm)

Minimum Average Maximum
Bettys Creek 1 81 1492 2600
Bettys Creek 2 87 648 2200
Bettys Creek 3 300 5053 18000
Bettys Creek Tributary 290 2169 8000

Umwelt (2004a, Appendix 2) explained that diversions of flows from the upper and less
saline sections of the Bettys Creek catchment to Main Creek would assist in diluting base
flow salt concentrations in Main Creek and hence would assist in improving water quality.

1.6.2 Ravensworth East Environmental Baselines

Vegetation on the Ravensworth East Mine has been extensively altered since European
settlement. Tree clearing, logging, grazing, mining and soil erosion have all contributed to
substantial modification of vegetation floristics and structure in the vicinity of this mine.

Vegetation communities mapped for the Ravensworth East Mine EIS (ERM Mitchell
McCotter 1999, p.5.42) included:

1 grassland, the dominant plant community, covering approximately 370 hectares;
1 Bull Oak Low Woodland, occupying approximately 33 hectares;
1 Swamp Oak Open Forest, occupying approximately 18 hectares;

1 River Oak Open Forest, on Bowmans Creek; and
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1 Narrow-leaved Ironbark Woodland, on approximately 20 per cent of the proposed
overland conveyor route.

Most of the proposed disturbance area consisted of grassland (94 per cent).

Mine water quality at the Ravensworth East Mine had electrical conductivity ranging from
4,000 pS/cm to 8,000 uS/cm, which exceeds the fresh water conductivity limit of 1500 pS/cm
established by ANZECC (1992) guidelines (ERM Mitchell McCotter 1999, p. 6.17). Borehole
measurements of groundwater quality indicate total dissolved solids ranging from 4660 mg/L
to more than 11,000 mg/L (ERM Mitchell McCotter 1999, p. 6.30).
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1.6.3 Glendell Environmental Baselines

Vegetation within the Glendell Project Area has been heavily modified due to clearing and
disturbance for agricultural purposes. Most of the area is covered in Derived Grassland, with
patches of Central Hunter Bull Oak Forest community regenerating on previously cleared
land. Two other vegetation communities are associated with creek lines and include the
Central Hunter Swamp Oak Forest and Hunter Valley River Oak Forest. These vegetation
communities occur along Swamp, Bettys and Bowmans Creeks within the Glendell Mine
Site. Two small patches of Central Hunter Box-Ironbark Woodland occur in the proposed
habitat management area to the east of the approved disturbance area.

Water quality in the creeks surrounding the Glendell pit area has been monitored
intermittently between 1981 and 1993. Water quality results varied significantly during this
period, with salinity ranging from 174 uS/cm to 8370 uS/cm in Bettys Creek; from 212 uS/cm
to 6790 puS/cm in Bowmans Creek; and from 331 pS/cm to 9000 puS/cm in Swamp Creek
(Umwelt 2007b, Appendix 8, p.2.3). Upstream of Glendell, monitoring by Mt Owen since
March 1992 has shown wide ranges in pH and electrical conductivity in Swamp Creek (pH
ranges from 3.8 to 9.2 and electrical conductivity from 1100 uS/cm to 6300 uS/cm) and
Bettys Creek (pH ranges from 6.2 to 9.4 and electrical conductivity from 81 uS/cm to
18,000 uS/cm) (Umwelt 2007b, Appendix 8, p.2.3). It is considered that salinity levels are
elevated by seepage of saline groundwater into the creek systems.

Groundwater quality within the Glendell Mine site has been recorded since 1980. Electrical
conductivity ranges from 4500 uS/cm to 13,950 uS/cm and pH ranges from 6.6 to 7.7
(Umwelt 2007b, Appendix 8, pp.2.8-2.9). These results are considered to be consistent with
those recorded for the surrounding area and would be indicative of regional groundwater
quality.

1.7  Preliminary Final Land Use Options  and Rehabilitation
Strategy

Preliminary final land use options for the Mt Owen Complex include forest and open
woodland conservation areas as well as grazing land. Both types of land use will require
fencing and provision of water sources to maintain their viability into the future. A key
objective of the rehabilitation and closure planning process is the integration of the final land
use of the Mt Owen Complex with surrounding land uses, including neighbouring mining
operations such as Ashton open cut mine. This will be achieved in part, through the design
of final land use options to be consistent with the DPI-MR6 s Sy no.pti ¢ Pl an

1.7.1 Mt Owen Mine Final Land Use Options

The end land use for the Mt Owen Mine is conservation, based on the rehabilitated and
enlarged Ravensworth State Forest (Figure 5). The aim is to create a conservation area
consisting of dry sclerophyll forest and open woodland that will complement the remnants of
the Ravensworth State Forest and the new forest communities being created in surrounding
pasture lands. Creation of open woodland with pasture lands is restricted to areas being
rehabilitated with topsoil from previous pasture lands. This topsoil contains competitive
species that restrict germination and establishment of many of the forest species.

A Plan of Management for Revegetation and Wildlife Management was developed following
granting of development consent for Mt Owen Mine in 1994, which allowed mining through
part of the Ravensworth State Forest. The Plan of Management was developed by a
working group consisting of representatives from NPWS, NSW State Forests, the then
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Figure 5 Mt Owen Complex Final Landform Plan
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