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1.0 Introduction

Liddell Colliery is located approximately 25 kilometres north-west of Singleton in the Hunter
Valley of New South Wales (refer to Figure 1.1). Liddell Colliery is operated by Liddell Coal
Operations Pty Limited (Liddell Coal) on behalf of the Liddell Joint Venture between Xstrata
Coal Australia Pty Ltd and Mitsui Matsushima Australia Pty Ltd.

Liddell Colliery is divided by the boundary between the Singleton and Muswellbrook local
government areas (LGASs) (refer to Figure 1.2). The area surrounding Liddell Colliery is
dominated by mining and power generation activities. The area covered by the current
Liddell Colliery operations has been extensively mined by the underground and open cut
mining operations of Liddell, Durham, Hazeldene and Foybrook. The extent of approved
future mining areas is shown in Figure 1.2.

This Erosion and Sediment Control Plan is part of a set of documents prepared to support a
Water Management Plan required by the modified development consent (DA - 305-11-01).
This plan outlines the erosion and sediment control measures to be adopted for the
construction and operation of the Liddell Colliery to meet the requirements of schedule 3,
condition 25 of the development consent which states that:

‘The Applicant shall implement a range of standard erosion and sediment controls
at the development, in general accordance with the requirements of the
Department of Housing’s Managing Urban Stormwater: Soils and Construction
manual.’

The activities covered by this plan which have the potential to cause soil erosion and
generate sediment laden runoff include:

e construction of roads, minor infrastructure, boreholes, dams and drainage lines;
e mining activities, overburden emplacement and topsoil stockpiles;
¢ rehabilitation; and

¢ vehicle movements.

2.0 Existing Environment

2.1 Land Use

The existing land use within Liddell Colliery is primarily mining activities, with some minor
grazing. The land surrounding Liddell Colliery is dominated by mining and power generation
activities, including the Mt Owen Complex (including Mt Owen, Ravensworth East and
Glendell mines), Ravensworth Operations (including Narama and Ravensworth West) and
Cumnock (refer to Figure 1.1). Lake Liddell is located on the western boundary of the
Colliery. Liddell and Bayswater Power Stations are located on the western side of Lake
Liddell.

Umwelt (Australia) Pty Limited
2511/R0O2/Final January 2008 1



Mt Owen 2005

1 Liddell DA Boundary

RO2_V1/2511_022.dgn

Liddellgolliery
Singleton®  Newcastle

Sydney

.0

2.0 4km
——
1:80 000

Locality Map



2.2 Topography

The general topography of Liddell Colliery is characterised by gently undulating hills with a
relief of up to 90 metres. The current operations span gently inclined alluvial fans (1 to 3 per
cent), bordered by gently inclined rises at the project boundary with elevations ranging from
100 mAHD to 185 mAHD. At the northern end of the mining area the elevation increases to
280 mAHD with slopes of up to 10 per cent.

2.3 Soils

The dominant soil landscape within the Liddell Colliery development consent area is the
Liddell soil landscape, with minor areas of the Hunter and Rosevale soil landscapes also
occurring within the area. The main soils comprise of soloths and solodic soils, with alluvial
soils along the floodplains of the watercourses (Matthei, 1995).

2.4  Hydrology

2.4.1 Existing Surface Water and Drainage

Liddell Colliery is located within three catchments: Lake Liddell to the west, Bayswater Creek
to the south and Bowmans Creek (formerly Foy Brook) to the east. Lake Liddell is an
artificial lake which takes runoff from approximately the upper three quarters of the
Bayswater Creek catchment. Bayswater Creek catchment below Lake Liddell has an area of
approximately 3750 hectares, which is insufficient to maintain continuous flow in the creek.
The creek is a highly modified system, designed in its upper reaches to take flow from Lake
Liddell and the HRSTS, with its lower reaches realigned to permit mining at Ravensworth
Operations (Narama and Ravensworth West Mine).

Bowmans Creek forms the eastern boundary of Liddell Colliery. It has a catchment area of
approximately 24,600 hectares, which is sufficient to maintain flow in the creek under most
climatic conditions.

2.4.2 Existing Water Management System

The existing water management system at Liddell Colliery is outlined in Figure 2.1 and is
detailed in the Environmental Assessment for the Liddell Colliery Modification to
Development Consent (EA) (Umwelt, 2006) and the Water Management Plan.

The existing on site dam storage capacities and surface areas are shown in Table 2.1.

Table 2.1 — Liddell Colliery Existing Dam Storage Capacities

Storage Volume (ML) Surface Area (ha)
Dam 1 330 3.3
Dam 3 120 4.0
Dam 4 140 0.6
Dam 5 150 15
Dam 6 60 1.3
Dam 7 190 7.5
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Table 2.1 — Liddell Colliery Existing Dam Storage Capacities (cont)

Storage Volume (ML) Surface Area (ha)
Dam 8 75 3.8
Dam 13 690 20.9
Dam 17 200 2.6

Source: Mackie Environmental Research (2001)

2.4.3

Representative water quality data for the site for the period 2006 to 2007 is summarised in
Table 2.2 from the Liddell Colliery Annual Environmental Management Report (AEMR) for

Existing Water Quality

the July 2006 to June 2007 reporting period (Umwelt, 2007).

Table 2.2 — Ranges of Monthly Surface Water Monitoring Parameters
For the Period 2006-2007

Local Watercourses and pH Range EC Range TSS Range
Dams (uS/cm) (mg/L)
Bayswater Creek 7.2-8.7 258 - 700 5-46
Bowmans Creek 6.6-9.1 385 - 3680 4-120
Onsite Dams * 7.6-10.2 1379 - 8920 4-126

Note 1: Dams 1, 4, 7, 13, 17 and the tailings supernatant at the Antiene Void
Source: Liddell Coal Operations Annual Environmental Monitoring Report Year Ending June 2007 (Umwelt, 2007)

3.0

3.1

Impacts of Mining Operations

Proposed Modifications

The mining operations that could generate sediment and potentially have an impact on the
water management system are:

e continued mining operations;

e construction of a modified long term mine water dam (Dam 13B);

e construction of a bridge over the Northern Railway;

¢ construction of the new office and workshop complex;

e construction of a new access road to the CHPP and relocated office and workshop area;

e construction works associated with the installation of utilities, including water pipeline,
powerline, optic fibre and telephone;

e construction of a desalinisation unit to treat mine water for beneficial re-use by Macquarie
Generation. Water will be made available to Macquarie Generation via a pipeline to Lake
Liddell;
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e construction of CHPP and supplementary ROM stockpile; and

e rehabilitation.

3.2 Potential Erosion and Sedimentation Impacts

Erosion and sedimentation impacts which may result from Liddell Colliery’s mining
operations include:

e increased runoff volumes and velocities from the removal of vegetation, land disturbance
and the introduction of impervious surfaces on the hard stand areas;

e increased potential for sedimentation to occur from increased erosion and runoff
associated with open cut mining, stockpiling of material and the construction of surface
facilities, access roads/tracks and exploration drilling;

e potential for increased scouring during the construction of surface facilities adjacent to
watercourses;

e potential decline in water quality and degradation of local amenities through increased
potential for transfer of sediment and dust to nearby watercourses; and

e potential for changes in discharge volumes and quality under Liddell Colliery’s discharge
licence.

4.0 Erosion and Sedimentation Controls

The water management system at Liddell Colliery captures runoff from the footprint of the
mining disturbance and rehabilitation areas.

Erosion and sedimentation controls will be implemented for the construction, operation and
rehabilitation phases of Liddell Colliery to mitigate the impacts of the proposed development
on nearby watercourses and the surrounding environment. Standard erosion and sediment
control techniques will be used in accordance with the requirements of Managing Urban
Stormwater: Soils and Construction (Landcom, 2004). These controls are outlined in
Sections 4.1 to 4.3 and in the construction drawings contained in Appendix A. The details
and locations of specific controls for the mitigation of erosion and sediment at Liddell Colliery
are described in Section 4.4.

4.1 Construction Phase

An integrated water quality management strategy has been developed and is described in
the Liddell Colliery Water Management Plan. Prior to site disturbance erosion and sediment
controls must be established and approved by the Liddell Coal Environment and Community
Coordinator. Specific erosion and sediment controls are contained in the construction plans
for works on the site (refer to Appendix A). In addition to these controls, the following
measures will be adopted:

e minimising all disturbed areas and stabilisation by progressive rehabilitation as soon as
practicable;
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construction of diversion drains upslope of areas to be disturbed to direct clean runoff
away from disturbed areas (refer to Appendix A). These drains will be designed to
ensure effective segregation of sediment-laden runoff and allow clean surface water to
return to natural watercourses;

construction of catch drains to capture runoff from disturbed areas and direct runoff into
sediment dams (refer to Appendix A);

construction of other erosion and sediment controls works such as silt fences and
sediment basins prior to construction works commencing within the catchment area (refer
to Appendix A);

construction of culverts under the realigned access road and services corridor, new
access and haul roads and the construction of the bridge;

construction of drainage controls such as table drains at roadsides and on hardstand
areas;

construction of sediment dams to capture runoff from the office and workshop facility and
roadside table drains;

construction of all temporary drains as earthen drains at grades no steeper than 1.2 per
cent to minimise scouring, otherwise ensuring that adequate scour protection is provided.
All drains are to be grassed to minimise erosion;

placement of geotextile liners and rock check dams in drains as required to reduce water
velocities and prevent scouring (refer to Appendix A);

construction of graded banks over the majority of the reshaped overburden areas to
minimise erosion and re-direct runoff to catch drains and water disposal areas;

regular maintenance of all controls and inspection of all works weekly and immediately
after storm events to ensure erosion and sediment controls are performing adequately;

maintaining earthworks stockpiles in a condition that minimises wind blown dust using
water sprays;

vegetation of stockpiles if stored for longer than 3 months;

construction of road and earthworks cut and fill batters at slopes of 1V: 2H (vertical:
horizontal) or less, where possible, to maximise long term stability;

bunding of fuel and oil storage areas and other pollutant-generating areas;

immediate repair or redesign of erosion and sediment controls that are not performing
adequately; and

placement of ‘oil booms’ (or other devices performing the same function), where practical
at the outlets of dams which have the potential to capture any hydrocarbon related spills.

In addition, the construction plans for the site will detail the specific inspection, maintenance
and revegetation requirements for each works area. The specific erosion and sediment
controls to be implemented in the construction phase are outlined in Section 4.4.
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4.2  Operational Phase

Water quality measures will be implemented for the project during the operational phase to

minimise impact on the surrounding environment. These controls will be designed and

constructed to a standard consistent with Landcom (2004).

The measures to minimise erosion and the generation of sediment include the following:

e clearly identifying and delineating areas required to be disturbed and ensuring that
disturbance is limited to those areas; clearing as little vegetation as required and
minimising machinery disturbance outside of these areas;

e clearing and topsoil stripping to be undertaken no more than 100 metres ahead of mining
operations;

e interception of runoff from disturbed catchment areas in pit floors or sediment dams;
e diversion of clean runoff through drains away from disturbed areas;

¢ reshaping, topsoiling and vegetating road cut and fill batters as soon as practical;

e progressively stripping and stockpiling topsoil for later use in rehabilitation;

e topsoil stockpiles stored for more than 12 months will be fertilised and sewn with pasture
to reduce the possibility of weed contamination;

e regular maintenance of all erosion and sediment controls and rehabilitated areas;

e regular inspections of access tracks/roads to ensure that drainage is working effectively
and that the tracks/roads are stable, particularly after rain;

e prompt revegetation of areas as soon as earthworks and mining are complete;

¢ maximising onsite re-use of mine water and runoff (e.g. from CHPP area) for dust
suppression, fire control and coal processing;

¢ installation and maintenance of oil separators in the truck wash and refuelling areas;
e maintenance of silt traps on the truck wash area; and
¢ placement of ‘oil booms’ (or other devices performing the same function), where practical

at the outlets of dams which have the potential to capture any hydrocarbon related spills.

4.3 Rehabilitation Phase

Rehabilitation at Liddell Colliery will be undertaken in accordance with the Mining Operations
Plan (MOP) and the Liddell Colliery Landscape Management Plan. Rehabilitation of the
overburden emplacement areas and backfilled pits will be conducted progressively over the
life of the mine, as an integral component of mining operations. The erosion and sediment
controls to be implemented during the rehabilitation of the Colliery include:

e progressive rehabilitation of disturbed land as soon as practicable in accordance with the
MOP and the Liddell Colliery Landscape Management Plan;
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e construction of drainage controls to improve the stability of rehabilitated land;

e reshaping, topsoiling and vegetating former areas used for earthworks, roads and batters
as soon as practical upon completion of works;

o the application of gypsum or lime at quantified rates to mitigate soil sodicity/dispersibility
where exposed subsoils have been identified;

e encourage rapid establishment of vegetative cover on all rehabilitation areas as a priority
to minimise exposed subsails;

e control of weeds through selective herbicide application and the reseeding of areas that
fail to establish as soon as practicable;

e construction and installation of erosion and sediment controls works such as silt fences,
catch drains and sediment basins down slope of rehabilitation areas;

e regular inspections and maintenance of all erosion and sediment control works to ensure
that they are operating in accordance with their design principles; and

e restricting access to rehabilitated areas through the use of fencing and/or signposting.

4.4 Erosion and Sediment Controls

The controls to be implemented at Liddell Colliery will be designed in accordance with
Landcom (2004) and include the following controls:

e clean diversion drains and banks;

e catch drains;

e silt fences; and

e sediment dams.

4.4.1 Clean Water Diversion Drains and Banks

Diversion drains are to be designed in accordance with Landcom (2004) to cater for a 1 in
10 year Average Recurrence Interval (ARI) storm event. The side batters are to have a
maximum grade of 1V: 2H (vertical: horizontal) with typical dimensions as shown in
Appendix A. The drains are to be located and designed with base widths so as to minimise
peak velocities. Where peak design velocities exceed 1 m/s in clean water catchments and
along the roadsides of permanent roads rock bars will be placed along the invert of the drain
every 100 metres to reduce the peak velocities.

Clean water runoff from undisturbed areas will be diverted through drains and banks into
nearby watercourses. Appropriate protection will be established where diverted waters enter
creeks through the use of level spreaders (refer to Appendix A) prior to draining into rock
armoured creek banks and, if required, additional planting of grass, small shrubs and riparian
species to achieve the required bank stability.
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4.4.2 Catch Drains

Catch drains are to be used to collect water for treatment in sedimentation dams. All catch
drains are to be designed in accordance with Landcom (2004) criteria to cater for a 1 in
20 year ARI storm event and will provide a minimum of 0.5 metre freeboard. The typical
specifications of the catch drains to be implemented are shown in Appendix A. The side
batters are to have a maximum grade of 1V: 2H (vertical: horizontal). The drains will be
grassed where practical and will be located and designed with base widths so as to minimise
peak velocities. Where peak design velocities exceed 1 m/s in clean water catchments and
along the roadsides of permanent roads the drains are to be lined with geofabric and rock
bars placed along the inverts of the drains every 100 metres to reduce the peak velocities
and minimise erosion potential.

4.4.3 Silt Fences

Silt fences are to be designed in accordance with Landcom (2004) with typical dimensions
shown in Appendix A. Where necessary, silt fences are to be constructed immediately
downslope of the areas to be disturbed to minimise the potential for sediment transport into
receiving catchments and waterways. They are to be constructed along site contours if
practicable and the catchment is to have a maximum grade of 1V: 2H (vertical: horizontal).
Fences are to be constructed using geotextile filter fabric with structural post to be spaced no
more then 1.5 metres apart.

Where practicable, the catchment areas of silt fences are to be limited by constructing the
fences with small returns at 20 metre intervals to create smaller contributing subcatchments
(refer to Appendix A). This is necessary as silt fences are prone to failure in larger storm
events, and should be designed to ensure a maximum of 50 L/s passes through the silt fence
during a storm event.

444 Sediment Dams

Sediment dams will be designed in accordance with the minimum requirements of Landcom
(2004) based on the topsoil and overburden characteristics and contributing area of the
disturbance area. The dams will capture and treat dirty runoff to accommodate at leasta 1 in
20 year ARI design storm event for each disturbed catchment. Typical dimensions are shown
in Appendix A. The dams will be installed where appropriate prior to any land disturbance
activities occurring and maintained following completion. The erosion and sediment controls
requirements will be based on the Revised Universal Soil Loss Equation (RUSLE) as
described in Landcom (2004).

As the site is located in the Liddell soil landscape, which has coarse-grained, non-dispersive
soils, Type C basins are the appropriate type to be implemented (Landcom, 2004). Sediment
basin sizes for the Liddell Colliery have been determined in accordance with Landcom
(2004). Any sediment basins required will be designed in accordance with these guidelines.
All sediment dams will be maintained in a drawn down state as far as practicable. This will
be achieved by ensuring that water in the sediment dams is transferred to the water supply
dams and used for dust suppression purposes on a priority basis.
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5.0 Monitoring and Reporting

5.1 Monitoring and Maintenance Requirements

The strategies outlined for the control of erosion and sedimentation will be inspected
regularly and monitored monthly. Monitoring and inspections of the site will include:

e monthly monitoring of water quality in sedimentation dams if the dams have the potential
to discharge dirty water off site, including pH, EC and TSS in accordance with the
Surface Water Monitoring Program;

e regular inspections of water levels, silt build-up, scouring or erosion and the presence of
hydrocarbons; and

e revegetation progress of disturbed areas.

Sediment dams are to be maintained to ensure that the water has drained from the settling
zone prior to the next storm event. Additional inspections will be undertaken after significant
rainfall events.

If the type and/or location of erosion and sediment control strategies are identified during
inspections as being ineffective, the control structures will be modified. Additional inspections
will be carried out after high rainfall events to ensure the effectiveness of the controls.

Desilting of the structures will be carried out before the efficiency of the structure is impeded.
This will be determined through visual assessment.

5.2 Responsibilities

The Liddell Coal Environment and Community Coordinator is responsible for ensuring that
monitoring, periodic environmental inspections and inspections after high rainfall events are
undertaken. The Liddell Coal Operations Manager is responsible for providing adequate
resources to undertake the activities required by this plan. These responsibilities are
summarized in Table 5.1.

Table 5.1 — Responsibilities at Liddell Colliery

Position Accountability

Environment and Community Coordinator Responsible for ensuring that monitoring,
periodic environmental inspections and
inspections after high rainfall events are
undertaken

Operations Manager Responsible for providing adequate
resources to undertake the activities
required by this plan
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5.3 Reporting and Review

The effectiveness of erosion and sediment control measures and their performance is to be
reported in the site AEMR.

This Erosion and Sediment Control Plan will be reviewed at least every three years and is to
reflect changes in environmental requirements, technology, operational procedures or at any
time when Liddell Coal wish to make significant changes to the existing operation.
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6.0 Glossary and Abbreviations

Term
Alluvium
AEMR
Aquifer
CHPP
DA
DECC
DNR
DoP
DWE
EA

EIS

Groundwater

HRSTS

kL

LGA

mAHD

ML

Mtpa

Run of mine (ROM)

WMP

Meaning

Sediment deposited by a flowing stream, e.g., clay, silt, sand, etc.
Annual Environmental Management Report

A water-bearing rock formation.

Coal handling and preparation plant

Development Application

Department of Environment and Climate Change

Department of Natural Resources

Department of Planning

Department of Water and Environment

Environmental Assessment

Environmental Impact Statement

Sub-surface water which is within the saturated zone and can supply
wells and springs. The upper surface of this saturated zone is called
the water table.

Hunter River Salinity Trading Scheme

kilo litres or thousands of litres, e.g. 3 kL is the same as 3,000 litres
Local Government Area

metres Australian Height Datum

megalitres or millions of litres, e.g. 5 ML is the same as 5 million litres
million tonnes per annum

Bulk material extracted from a mine, before it is processed in any way.

Water Management Plan
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