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5 REHABILITATION

This section summarises the approach to
rehabilitation and landscape management for the
Project. It describes how the Project would be
progressively rehabilitated and integrated into the
adjoining landscapes, and the measures that would
be put in place for the long-term protection and
management of the site following the cessation of
mining.

5.1 EXISTING REHABILITATION
MONITORING AND MANAGEMENT
AT TARRAWONGA COAL MINE

A summary of rehabilitation activities undertaken at
the Tarrawonga Coal Mine and the rehabilitation
monitoring results are documented annually in the
AEMR.

The Tarrawonga Coal Mine MOP describes site
activities and the progress toward environmental
and rehabilitation outcomes required under the
mining lease conditions and the Development
Consent (DA 88-4-2005).

5.2 REHABILITATION AT
TARRAWONGA AND OTHER
WHITEHAVEN COAL MINES

Rehabilitation activities at the existing Tarrawonga
Coal Mine commenced in 2007 and have focused
on the western slopes of the Northern
Emplacement. An area of approximately 27.5 ha
has been rehabilitated to date.

The objective of the current rehabilitation is to
re-profile the available finalised Northern
Emplacement batters to a stable overall slope of
approximately 10°, and to revegetate the completed
landform to open native woodland with flora species
characteristic of the local area. Fauna habitat
features (e.g. tree trunks) are incorporated into the
rehabilitation areas.

Rehabilitation monitoring results at the Tarrawonga
Coal Mine indicate that the initial cover crop has
been successful in stabilising the rehabilitation
areas, with a 95% cover recorded (Geoff
Cunningham Natural Resource Consultants, 2010).

Tube stock establishment has also been largely
successful to date with a survival rate of
approximately 75% (TCPL, 2010). Several fauna
species have been observed on the rehabilitated
western slopes of the Northern Emplacement,
including: the Nankeen Kestrel, Galah, Crested
Pigeon, Australian Magpie, Australian Raven,
Apostlebird, Black-shouldered Kite, Euro, House
Mouse, Variegated Dtella and Tree-crevice Skink
(Countrywide Ecological Services; 2009a, 2009b
2010).

Whitehaven is also progressively rehabilitating
several of its other mines in the region, including
the Canyon Coal Mine, Rocglen Coal Mine and
Sunnyside Coal Mine, which are located to the
south of the Tarrawonga Coal Mine (Figure 1-1).

As described in Attachment 3, Whitehaven
maintains the Canyon Coal Mine site, which ceased
operations in 2009, in accordance with the Canyon
Open Cut Coal Mine Closure Plan (Whitehaven,
2009), Development Consent (DA-8-1-2005) and
EPL 10094. The rehabilitation activities conducted
at the Canyon Coal Mine site have included
reshaping of the final void and overburden
emplacements, topsoil placement, installation of
water management control measures,
establishment of a cover crop, planting of tube
stock, and monitoring and maintenance of
rehabilitated areas.

The Canyon Coal Mine site has been successfully
returned to a mixture of open pasture areas and
established woodland, and is the model on which all
Whitehaven rehabilitation projects are currently
based. Photographs depicting the progressive
implementation of several of the rehabilitation
stages at the Canyon Coal Mine are provided in
Plates 5-1 to 5-6. Photographs of the progressive
rehabilitation of the Northern Emplacement at the
Tarrawonga Coal Mine are provided in Plates 5-7
to 5-10.

5.3 REHABILITATION AND MINE
CLOSURE GOALS FOR THE
PROJECT

The Project would require the progressive removal
of approximately 334 ha of woodland and forest
habitat and approximately 223 ha of grassland
habitat. This includes approximately 145 ha of
native vegetation in the Leard State Forest.

Table 5-1 describes the rehabilitation and mine
closure goals for the Project. The rehabilitation and
revegetation concepts described within this section
build upon, and are consistent with, these goals.
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Plate 5-1 Canyon Coal Mine - Prior to Reshaping

Plate 5-2  Canyon Coal Mine - Following Reshaping

R
L 4 Resource
Strategies

TARRAWONGA (O

PLATES 5-1 and 5-2
Canyon Coal Mine Rehabilitation

Source: Whitehaven (2011)
AL PROJECT

vmm.-qa Cadl Pry L1d

WHC-10-04 EA Sect 5_001A




Plates 5-3 Canyon Coal Mine - Cover Crop Establishment

Plate 5-4 Canyon Coal Mine - Cover Crop Establishment

Source: Whitehaven (2011)
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Plates 5-5 Canyon Coal Mine - Rehabilitation Under Maintenance

Plate 5-6 Canyon Coal Mine - Rehabilitation Under Maintenance

Source: Whitehaven (2011)

TARRAWONGA COAL PROJECT

PLATES 5-5 and 5-6
L Canyon Coal Mine Rehabilitation
L 4 Resource
Strategies B rovrovemos cost iy aa

WHC-10-04 EA Sect 5_003A



Plates 5-7 Tarrawonga Coal Mine - Northern Emplacement Reshaping and Fauna Habitat Placement

Plate 5-8 Tarrawonga Coal Mine - Northern Emplacement Cover Crop Establishment

Source: Whitehaven (2011)
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Plates 5-9 Tarrawonga Coal Mine - Northern Emplacement Reshaping and Cover Crop Establishment

Plate 5-10 Tarrawonga Coal Mine - Northern Emplacement Tube Stock Establishment

Source: Whitehaven (2011)
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Table 5-1
Rehabilitation and Mine Closure Goals for the Project

Short-term

Medium to Long-term

. Minimise active disturbance areas by progressively
rehabilitating, and by restricting clearing to the minimum
required for operations.

. Recover vegetation and habitat resources during clearing
activities and re-use in rehabilitated areas to provide
habitat resources for fauna (e.g. trees, hollows).

. Use soil resources stripped from disturbance areas
directly for rehabilitation, but if this is not possible,
minimise the time soil is stored in temporary stockpiles
before being re-used.

. Install erosion and sediment control measures prior to
the commencement of soil stripping and rehabilitation
activities.

. Plant cover crops on newly rehabilitated mine landform
areas (and topsoil stockpiles) as soon as possible after
completing earthworks, to minimise the potential for soil
erosion.

e  Stabilise new infrastructure disturbance areas (e.g. road
and dam embankments) as soon as possible by
topsoiling and seeding.

. Plant vegetation screens in key areas ahead of Project
disturbance activities, to allow growth and screening to
occur prior to the commencement of disturbance
activities.

. Progressively backfill the open cut with overburden and
interburden and reshape completed areas to their final
landform shape so that they can be progressively
rehabilitated.

Create a physically and chemically stable mine landform
that integrates with the adjoining hilly topography of the
Willowtree Range and the southern extent of the
Boggabri Coal Mine waste rock emplacement.

Re-profile the Southern Emplacement and partially infill
the adjoining services corridor so that it integrates with
the Northern Emplacement.

Construct the final top surface of the Northern
Emplacement so that it drains in a stable manner to
Goonbri Creek via a series of terraces with drop
structures on the intervening batters.

Partially backfill the final void to the extent required to
minimise long-term drawdown and water quality effects
on local groundwater aquifers, so that their beneficial use
is not compromised.

Revegetate the mine landforms to a combination of
native woodland/forest and agricultural land uses that
meet community and regulatory expectations in
consideration of existing land uses and conservation
values.

Construct the low permeability barrier and permanent
Goonbri Creek alignment such that they achieve their
design objectives (Section 2.10.3), and the low flow
channel is revegetated with riparian and floodplain
vegetation, by using species characteristic of the
Bracteate Honeymyrtle (Melaleuca bracteata)
community.

Enhance the habitat values and biodiversity of the 3 km
section of Goonbri Creek downstream of MLA 2, through
revegetation, stock exclusion, and remedial earthworks if
required.

TCPL’s mine closure goal for the Project is that the
status of the Tarrawonga Coal Mine at
relinquishment will be to the satisfaction of the
relevant Minister(s) and that all relevant mining
tenement and Project Approval conditions will have
been met. Disturbed land would be considered
suitable for surrender when the nominated
standards and/or completion criteria for land use,
landform reconstruction, landform stability,
revegetation, and beneficial water use have been
met or if the relevant Minister(s) otherwise accept
the rehabilitation status.

5.4 REHABILITATION OF THE
PROJECT

This section describes the rehabilitation concepts
for each of the key final landforms. At the
completion of mining, the key final landforms and
features at the Tarrawonga Coal Mine would
include the:

. Northern Emplacement and open cut infill
area;

° Southern Emplacement;

. open cut final void;

. permanent Goonbri Creek alignment;
. Goonbri Creek enhancement area;

. water management infrastructure; and

. mine facilities area.

The Project final landform and revegetation
program will provide for a combination of
approximately 752 ha of native woodland/forest and
some 210 ha of Class 3 agricultural suitability land.

5.4.1 Northern Emplacement and Open Cut
Infill Area

The Northern Emplacement and open cut infill area
would be rehabilitated to create a final mine
landform that merges into the undisturbed hilly
topography of the Willowtree Range to the
north-east in Leard State Forest. It would be
constructed predominantly with batter slopes of 10°
or shallower and to a maximum elevation of

370 m AHD, which is consistent with the elevation
of hills that existed in the Project area prior to the
commencement of mining (Section 4.3.1).

5-7
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The Northern Emplacement would be designed to
gently slope up from the natural ground surface on
the western edge of ML 1579. The top surface of
the emplacement would be approximately 1,500 m
wide, and would be designed with a slight dish
shape so that incident rainfall could drain from it via
wide swale drains that gradually slope to the
north-east and east (Figure 5-1).

To the east of the top surface of the Northern
Emplacement (i.e. where it merges into the open
cut infill area), a series of terraces would be
constructed that would step down to the south and
merge with the undisturbed natural topography at
around 270 to 280 m AHD on the southern edge of
MLA 2. Surface water would drain down the
terraces through meandering vegetated swale
drains (Figure 5-1). Engineered drop structures
would be installed on the batters between the
terraces with shallow stilling ponds at the base of
each. These would be used to slow runoff and
direct it into the next swale drain. The runoff from
these drainage paths would eventually enter
Goonbri Creek.

The existing Northern Emplacement would be
extended to the north and east within MLA 3 to
integrate with the southern extent of the Boggabri
Coal Mine waste rock emplacement (Section 2.5.1).

The final landform design concept for the Boggabri
Coal Mine waste rock emplacement is described in
the Continuation of Boggabri Coal Mine
Environmental Assessment (BCPL, 2010). In
summary, the Boggabri Coal Mine waste rock
emplacement would generally have an east-west
orientation, similar slope angles to the Tarrawonga
Northern Emplacement (i.e. 10° or shallower), and a
maximum height of 395 m AHD.

A conceptual cross-section of the Northern
Emplacement illustrating its integration with the
Boggabri Coal Mine waste rock emplacement is
shown on Figure 2-12. As illustrated on

Figure 2-12, the top surface of the Northern
Emplacement would be approximately 25 m lower
than the proposed Continuation of Boggabri Coal
Mine waste rock emplacement.

The existing sediment dams downstream and to the
west of the Northern Emplacement, plus any new
sediment dams constructed as part of the Project,
would be retained until the revegetated surface is
stable and runoff water quality is similar to runoff
from similar landforms outside the Project area
(Section 5.4.6).

The majority of the Northern Emplacement

(i.e. western and southern batters, top surface, and
the upper terraces within Leard State Forest) would
be revegetated with native tree, shrub and grass
species to achieve a native woodland/forest
post-mining land use.

The lower terraces on the open cut infill area (i.e. to
the east of the Northern Emplacement, and outside
of Leard State Forest) would be revegetated so that
these areas can be used for agricultural purposes
following mine closure (Section 5.5.4).

Figure 5-2 is a simulation of the rehabilitated
Project area once the open woodland/forest and
agricultural land use areas have become
established.

5.4.2 Southern Emplacement

The existing Southern Emplacement would be
extended to the south and east (Figures 2-1

and 2-4), and its top surface would be temporarily
raised to 360 m AHD in the first one to two years of
the Project (Section 2.9.1).

Once the open cut extension in MLA 3 begins to
advance to the east, the mined-out section behind
the working area would become available for
in-filling, and overburden and interburden
placement in the Southern Emplacement would no
longer be necessary. Consequently, the batters of
the Southern Emplacement would be stabilised and
revegetated by Year 4 of the Project (Figure 2-5).

TCPL would reshape the Southern Emplacement
and the lower portions of the open cut infill area to
create the final mine landform in the final years of
operations and in the year following the cessation of
mining. This would involve development of the
lower terraces on the eastern side of the Northern
Emplacement (Section 5.4.1) and overburden
re-handling to reduce the height of the Southern
Emplacement to approximately 330 m AHD.

The waste rock taken from the Southern
Emplacement would also be used to partially
backfill the services corridor once it is no longer
required, which would assist in the integration of the
Northern and Southern emplacements post-closure
(Figure 5-1).

Overburden from the Southern Emplacement may
also be used to assist in the partial backfill of the
final void, following the completion of mining
activities (Section 5.4.3).

Strategles
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The final shape of the Southern Emplacement
would be similar to the Northern Emplacement

(i.e. dish-shaped surface, outer batters
predominantly with slopes of 10° or shallower). It
would, however, be smaller and have a lower final
top surface (i.e. 330 m AHD). Figure 5-1 shows the
lowered Southern Emplacement and its proposed
integration with the Northern Emplacement and
open cut infill area in the final mine landform.

The Southern Emplacement would be revegetated
with native tree, shrub and grass species to achieve
a native woodland/forest post-mining land use.

Figure 5-2 is a simulation of the integrated Southern
and Northern emplacements.

5.4.3 Open Cut Final Void

At the completion of mining, the final landform
would include a void located in the east of the
Project area (Figure 5-1). The ‘highwall’ on the
eastern and northern sides of the void would be at
an angle of approximately 60°, whereas the western
and southern sides would have shallower overall
slopes (i.e. 10 to 15°) and stepped profiles due to
the partial in-filling of the open cut during
operations.

The catchment area of the final void would be
defined by permanent perimeter bunds and/or
diversion channels (Figure 5-1) and is expected to
be approximately 155 ha.

Inflows into the final void would comprise incident
rainfall, runoff and groundwater (including waste
rock emplacement infiltration). Once mining
operations and backfilling activities in the open cut
cease, inflows to the final void would no longer be
collected and pumped out, and as a result, the void
would gradually begin to fill with water.

One of the rehabilitation and mine closure goals for
the Project is to minimise the long-term drawdown
and potential water quality effects on local
groundwater aquifers, so that their beneficial use is
not adversely impacted (Table 5-1).

The approach that would be used to meet this goal
would centre around adjusting the final void batter
angles and/or placing additional backfill in the final
void in a configuration such that a permanent
waterbody would form and reach an equilibrium
level close to, but slightly below, the local
pre-mining groundwater level in the coal measures.

This would create a localised groundwater sink
which would prevent salts or poorer quality
groundwater from migrating out from the Project
area and adversely impacting the beneficial use of
local groundwater aquifers. Having the equilibrium
level of the final void waterbody close to, but below
the pre-mining groundwater level would also
minimise the long-term groundwater drawdown
associated with the final void.

Based on the pre-mining groundwater table levels
to the south-west and down-gradient of the Project
area, TCPL propose to target a final void water
equilibrium level of approximately 240 to

260 m AHD (Appendix A).

A final void water recovery analysis has been
conducted as part of the Surface Water
Assessment (Appendix B). The assessment
included simulations with and without additional
backfill of the final void, and is based on predicted
groundwater inflows developed as part of the
Groundwater Assessment (Appendix A). The final
void water recovery analysis also included
simulations of the long-term salinity of the final void
waterbody (Appendix B).

Figure 5-2 is a simulation of the rehabilitated
Project area showing the open cut final void once
the waterbody has established and reached
equilibrium.

The results of the final void recovery simulations
indicated that in order to achieve an equilibrium
water level of approximately 240 to 260 m AHD, the
evaporative surface area of the final void waterbody
would need to be approximately 55 ha. Under
these circumstances, the void would slowly fill and
reach an equilibrium water level in the target range
of 240 to 260 m AHD after a period of
approximately 350 years (Appendix B). The salinity
of the final void waterbody is predicted to slowly
increase over time, reaching some 5,000 mg/L at
the end of the recovery simulation (Appendix B).
The final void waterbody is not predicted to spill
under any of the simulated climatic sequences.

An adaptive management approach to the final void
design and mine closure planning would be
adopted during the life of the Project. This would
involve TCPL periodically reviewing and evaluating
alternative methods for achieving the rehabilitation
and mine closure goals for the Project (e.g. new
technology and/or rehabilitation methods may
become available that would achieve the goals
more efficiently).
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Final void design and mine planning would be
undertaken by TCPL in consultation with relevant
government agencies as a component of the
Rehabilitation Management Plan and MOP
(Section 5.6). This would include model verification
and re-simulation of the behaviour of the final void
waterbody using the results of the groundwater and
surface water monitoring programs.

Appropriate safety bunds and/or fencing and
signage would be installed around the perimeter of
the void to restrict access.

Figure 5-3 is a cross-section showing the major
Project landforms, including the open cut final void.

5.4.4 Permanent Goonbri Creek Alignment
Construction of the permanent Goonbri Creek
alignment is scheduled to occur in Year 12 of the
Project, which would allow approximately two to
three years for vegetation establishment prior to it
being commissioned in approximately Year 15.

A Goonbri Creek Management Plan would be
developed prior to the commencement of
construction activities (Section 4.5.3). It would
contain:

e detailed design specifications for the
permanent Goonbri Creek alignment;

e a construction program describing how the low
permeability barrier, flood bund and low flow
channel works would be staged and integrated
with mining operations;

e revegetation objectives and activities;

e water quality, ecological, hydrological and
geomorphic performance and completion
criteria for the permanent Goonbri Creek
alignment based on baseline conditions; and

e a monitoring/maintenance program for water
quality, ecological, hydrological and
geomorphic integrity of the permanent Goonbri
Creek alignment.

Water monitoring sites would be established on
Goonbri Creek as a component of the Project
Surface Water Monitoring Program upstream and
downstream of the permanent Goonbri Creek
alignment (Section 4.5.3). The monitoring data
would be used to inform the detailed design and
monitor the hydrological performance of the
permanent Goonbri Creek alignment.

The low flow channel of the permanent Goonbri
Creek alignment (and approximately 40 m either
side of its banks) would be revegetated to mimic the
current higher quality Goonbri Creek riparian and
floodplain vegetation, by using species
characteristic of the Bracteate Honeymyrtle
(Melaleuca bracteata) community (Section 4.9.3).

The low flow channel within the permanent Goonbri
Creek alignment would be designed to follow a
meandering path that mimics the existing channel
alignment (Figures 5-1 and 5-2) and provides
in-stream and riparian vegetation and fauna
habitats. The low flow channel would include the
creation of a pool-riffle system, and construction of
leaky weirs using logs or loose rocks. These would
be keyed into the banks to create a series of
semi-permanent pools along the alignment. These
‘weirs’ would be designed to slow water flow and to
facilitate some build-up of sediment and vegetation
in the base and banks of the creek.

The Goonbri Creek Management Plan would
include details of the monitoring program that would
be designed and implemented to track the progress
of the revegetation (in terms of plant growth,
species diversity and fauna usage) in both in-
stream and riparian habitats of the permanent
Goonbri Creek alignment. Monitoring results would
be summarised in the AEMR.

5.4.5 Goonbri Creek Enhancement Area

A riparian vegetation enhancement program would
be implemented along a 3.2 km section of Goonbri
Creek within the “Templemore” property

(Section 4.9.3), which is owned by Whitehaven.
The works would extend from where Goonbri Creek
crosses the southern boundary of MLA 2, to the
point where it intersects the sized ROM coal
transport route (Figures 5-1 and 5-2).

Fencing would be installed approximately 40 m
either side of Goonbri Creek, with some access
points provided for stock access. The fenced area
would be revegetated using species characteristic
of the Bracteate Honeymyrtle (Melaleuca bracteata)
community. Minor remedial earthworks would also
be undertaken within the fenced area, where
necessary, to rectify any significant areas of
existing erosion.

The Goonbri Creek enhancement activities would
be documented in the Goonbri Creek Management
Plan (Sections 4.3.3 and 4.10.3).
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