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Glossary
ad Air dried
AEP Annual Exceedence Probability
ANC Acid Neutralising Capacity
ar As received
ARI Average recurrence interval
AWBM Australian Water Base Model
BOM Bureau of Meteorology
CHPP Coal Handling and Preparation Plant
DERM Department of Environment and Resource Management (QLD)
DMC Dense Medium Cyclones
DME Department of Mining and Energy
DSA Design storage allowance
EC Electrical Conductivity
EIS Environmental Impact Statement
EM Environment Management
FOS Factor of Safety
Ha Hectares
K Hydraulic conductivity
kg Kilogram
km Kilometre
LD Large diameter
m? Metres squared
m?3 Metres cubed
MLA Mining lease application
ML/yr Megalitres per year
mm Millimetres
mm/a Millimetres per annum
m/s Metres per second
Mtpa Million tonnes per annum
NAF Non-acid forming
omcC Optimum moisture content
PAF-LC Potentially acid forming — Low capacity
TDS Total dissolved solids
tph Tonnes per hour
TSF Tailings storage facility
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Executive Summary

The China First Coal Project will mine 56 million tonnes of coal per annum (Mtpa) from the B, C and
D Seams of the Permian Bandanna Formation in the Galilee Basin. The annual production of rejects

and tailings will be 10.7Mtpa and 5.3Mtpa respectively.

Comprehensive geotechnical hydrological, hydrogeological and geotechnical studies have been
completed to ascertain the best method for rejects and tailings disposal. The important aims of
these studies were to ensure geotechnical stability of containment structures, encase all rejects and

tailings in impervious clay blankets and prevent any seepage of groundwater into the environment.

Physical and chemical testing to date indicates that the rejects and tailings will be benign. No
oxidisable pyrite has been detected in any cores. Coarse and fine rejects are to be placed in layers

and track compacted using a dozer, to significantly reduce permeability and prevent oxidisation.

Options for the tailings storage facility which have been investigated include trucking dry tailings, in-
pit disposal of dry tailings, conventional thickener and tailings dam, and thickened tailings disposal.
The preferred option from a tailings methodology evaluation matrix is trucking tailings dry paste and

rejects to disposal cells. A water balance flow chart has been prepared for this method.

Cells are to be designed and constructed in box cut and in pit spoil piles. A life of mine tailings
emplacement strategy has been developed. Although testing to date indicates that tailings and
rejects are benign, blanket encasement will prevent any oxidisation or seepage. Clay blankets will be

properly engineered. Analyses have been completed for geotechnical stability of all cell batters.

Filter pressing is required to obtain a transportable tailings paste. Phoenix belt presses are
proposed. Tailings and rejects will be trucked to the cells, dumped and then spread and track

compacted by a dozer to reduce permeability and prevent oxidisation.

Monitoring techniques will include the use of piezometers, routine groundwater testing and survey
monuments to ensure adequacy of the disposal cells. All cells will have the required design storage
allowance and on completion of infilling they will be capped with impervious, compacted fill,

topsoiled and seeded.

Thorough and extensive rehabilitation is required to ensure that the post-mining landform is of the
same standard as the pre-mining condition. All effort will be made to promote vegetation regrowth
which allows for a stable, natural ecosystem. A detailed study of grasses, trees and shrubs has been

completed to ensure sustainable, viable and aesthetic post-mining rehabilitation.

Page 5 of 59
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1. Introduction

1.1 Location

The proposed Tailings Storage Facility (TSF) for the Galilee Coal Project (which is also known as, and
hereafter referred to, as the China First Coal Project) will be encapsulated in cells developed within
the box cut and spoil pile areas. The location of the initial cells will be adjacent to the lox lines of the
initial box cut, approximately 2km to 5km from the Coal Handling Preparation Plant (CHPP). The area
can be generally described as flat terrain with alluvial clay soil profiles. Refer to Figure 1 and

Appendix 1 for an overall site layout.

Waratah Coal Pty Ltd proposes to develop the China First Coal Project within the Galilee Basin, 35km
north-west of the township of Alpha. The China First Coal Project is an integrated project developing
new coal mines and a high capacity rail system, and using future or existing coal export facilities at
the Port of Abbot Point and the Abbot Point State Development Area to export high quality thermal

coal to international markets.

The new coal mining project consists of two open-cut operations producing 20Mtpa and four
underground longwall operations producing 36Mtpa. The two open-cut operations have a combined

strike length of approximately 26km. The open-cut spoil pile areas are to be utilised for TSF.

The coal mine will be contained within the exploration permit for coal tenements 1040 and part of
1079 and mining lease application (MLA) 70454. These tenures occur in a broad strike valley draining
to the north, with the Great Dividing Range to the west and the Drummond Range to the east.
Tallarenha Creek flows along the eastern side of the mine site and converges with Beta Creek to
form Lagoon Creek, which then drains to the north of the mine site. Lagoon Creek will require

diversion into Saltbush Creek.

The report assesses the main features and characteristics of the China First Coal Project TSF and its

impacts on surface topography, surface drainage and below ground seepage.
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1.2

Site Geology / Hydrology

The proposed TSF is located to the immediate east of the ‘D’ and ‘C’ seam sub-crops. The

stratigraphy in the vicinity of the TSF can be generally described as Quaternary alluvials and Tertiary

sands, clays and laterites which unconformably overlie the distinctive grey-greenish Triassic

mudstones and claystones of the Rewan Formation. The Rewan Formation, in turn, conformably

overlies the Late Permian shales, siltstones, sandstones and coal seams of the Bandanna Formation.

The ‘D’ and ‘C’ seams, which are known aquifers, are found within the Bandanna Formation. This

stratigraphic section is shown in Figure 2.
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Figure 2: Stratigraphic Section

1.2.1 Cainozoic-Tertiary Cover
Unconsolidated Cainozoic and Tertiary sediments dominate surface lithology of the project area.

Unconsolidated sands, silts and clay, lateritised in part, form an extensive blanket over the project

area, with a thickness of up to 90m in eastern and central sections. The Permian does not outcrop in

the project tenements. There is a variety of Recent and Quaternary sediments within the Cainozoic

270
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which post-dates Tertiary blanket. In the east of the tenements, the Tertiary sediments sit directly
on the Permian. This contact is unconformable and represents an extensive time gap. The contact is

erosional in part.

The Cainozoic tends to thin in the west and Waratah’s drilling and previous exploration show the
Triassic Rewan Formation rarely at outcrop or shallow depth in this region. The Rewan Formation is
conformable on the Permian strata and consists of the greenish sandstones and siltstones well
known in association with the Rangal Coal Measures in the Bowen Basin to the east. The contact

between the Rewan and Permian sits generally 20m to 40m above the A seam.

1.2.2 Permian
The Permian consists of competent sandstones, siltstones, mudstones and claystones with

intercollated coal seams. The Permian dips gently to the west at <1° dip and appears to be free of
significant structure. The coal seams names are currently allocated from the selection process of
alphabetical sequence used by previous explorers on the area. The A and B seams are in the
Bandanna Formation and the sequence for C downwards are in the Colinlea Sandstone. It is

acknowledged that the E and F seams may belong to a lower formation again.

1.2.3 Geotechnical Data
Geotechnical drilling completed in the project area indicated that the site is underlain by low

permeability sediments ranging in thickness from 20m to 50m. The Tertiary clay is stiff or plastic and
is effectively impervious. In situ, open end permeability testing has been completed in geotechnical
drillholes. Permeability values range from 1.2 x 107 m/sec to 2.1 x 10® m/sec. Packer permeability

testing of the strata underlying the TSF gave values ranging from 2.5 x 10”7 m/sec to 4.2 x 10” m/sec.
Figure 3 shows the location of the TSF superimposed on the underlying regional geology.

The average shear strength of Tertiary claystone and extremely weathered to highly weathered
Permian claystone is friction (¢) = 24°, cohesion © = 39kPa. Average uniaxial compressive strength is
27.6Mpa for fresh Permian sandstone, 15.7Mpa for fresh Permian siltstone and 12.5Mpa for fresh

coal. These values are similar to strengths in the Rangal Coal Measures of the Bowen Basin.
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1.2.4 Hydrogeology

Appendices

Details of the five aquifers in the proposed mining area are included in Table 1.

Table 1: Descriptions of Aquifers

Aquifer Extent Thickness (m) Quality (Total Dissolved Salts, ppm)
Base of Tertiary Unknown Not available Not available
A to B Sandstone Unknown Not available Not available
C to D Sandstone Extensive 12 750 to 1750
D to E Sandstone Extensive 12 750 to 1750
Sub E Sandstone Extensive Not available 260 to 390

Figure 4 is a typical geological profile of the project area.
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Although the Base of the Tertiary and A to B Sandstone aquifers are considered to be insignificant,

air-lift pumpout tests are required to determine the extent of these aquifers and flow rates.

Hydraulic parameters for the C to D Sandstone aquifer and the D to E Sandstone aquifer have been

calculated and are summarised in Table 2

Table 2: Hydraulic Parameters for Aquifers

Aquifers with thickness Transmissivity Hydraulic Conductivity
s Storativity
(m) (m’/sec/m) (m/sec)
C to D Sandstone (12) 7x10° 6x10° 1x10°
D to E Sandstone* (21) 20x107° 8x10° 41x10”

*Average for three tests

No specific yield calculations were completed. Hydraulic conductivity (permeability) is calculated by

dividing transmissivity by aquifer thickness in metres. The above C to D Sandstone has a calculated

permeability of 5.83 x 10°® m/sec.

Recent V-notch weir flow rates are included in Figure 5. These results are summarised in Table 3

Table 3: Summary of Recent V-Notch Weir Flow Rates

Aquifer Average Flow Rate (L/s)
AtoB 1.3
B to C, Upper Aquifer 1.3
B to C, Lower Aquifer 3.0
CtoD 33

Page 13 of 59
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1.3 Hydrological information

1.3.1 Climate Data
Details of the annual rainfall for the nominated SILO Data Drill location of the period 1900 to 2008

are shown in Figure 6.

Rainfall - Annual Totals 1900 - 2008 (NRM SILO Data Drill)

1600 ]
4 Annual Average 522mm
1400 1 Annual Medlan 473mm
1200 -
1000 A
800 - I I
B | l| wm

Rainfall mm
3
= |

T

1800 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Year

Figure 6: Annual Rainfall Totals

A daily evaporation and evapotranspiration database has been generated from the SILO Data Drill
rainfall location. Daily runoff data has been generated from the catchment rainfall and
evapotranspiration data using the AWBM (Australian Water Base Model) Catchment Model. The
model has been calibrated as an ungauged surface flow model using an average surface storage

capacity.

Daily runoff from the catchments has been generated using a catchment water balance model,
AWBM, which uses the site daily rainfall and evapotranspiration data to generate the runoff

database.
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The model has been calibrated as an un-gauged surface run-off model. The average surface storage
parameter is determined for various assumed soil parameters (moisture, type and drainage
properties) and together with evapotranspiration data are used in the AWBM model to convert
rainfall into runoff. The average surface storage capacity of the AWBM model is sufficiently akin to
the ‘S’ parameter of the SFB model that the accumulated information from tests of the SFB model
can be used to estimate the average surface storage capacity required by the AWBM model. The
results from the SFB calibrations suggest a median value of 120mm for average surface storage
capacity on Australian catchments. This has been adopted for the calibration in this report. The

larger the average surface storage used, the less catchment runoff and vice versa.

1.3.2 Annual Exceedence Probability of Rainfall
High hazard category storages are designed to an Annual Exceedence Probability (AEP) of 1% which

equates to an event with an average recurrence interval (ARI) of 1 in 100 years event. The critical

wet period rainfall for this event is 1220mm.

The historical three month critical wet period rainfall is included in Figure 7.

Critical Wot Peried Rainfall-Dopth [muim}

i

- - - " . . - v - =

Period Ending /
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Figure 7: Historical Three Month Critical Wet Period Rainfall (NRM SILO Data Drill)
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2. Properties of Rejects and Tailings

The annual production of rejects and tailings will be 10.7Mtpa and 5.3Mtpa respectively. Using the
size envelope data, the expected splits to the Dense Medium Cyclone (DMC) and spirals circuits and

to tailings is as follows:

Table 4: Process Circuit Splits

Estimated Circuit Splits from Process Size Envelope
Circuit/Stream Nominal% Fine% Coarse%
DMC (+ 2.0mm) 69.0 59.9 78.1
Spirals (-2.0 - +0.125mm) 22.0 25.1 17.4
Tailings 9.0 14.9 4.5
Total 100.0 100.0 100.0

2.1 Physical Properties

Tailings typical average properties are expected to be:

e Solids Content: 30% solids by weight

e Sizing: Coarse coal +2mm, fine coal -2 - +0.125mm
e Solid Density: 1.68

e  Slurry Density: 1.30

e Sizing: Tailings sub -0.125mm

The grading of the tailings will be that of a fine silty sand. Rejects sizing will be -50mm.

Coarse and fine rejects are to be placed in layers and track compacted using a dozer. Permeability
values for compacted rejects and tailings are listed in AMEC (2000) and are summarised in Table 5.

These values are representative of values of Queensland coal mines.
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Table 5: Summary of Permeability Values for Plant Rejects and Spoil from German Creek and Oaky

Creek Mines
i *
Material Standard f;;npactlon Permeability (m/sec) Comments

(1]

Plant Rejects (German 3 Laboratory test
. 1

Creek) 9> 3.73x10 (Reference 1)
Plant Rejects (German 5 Laboratory test

1 142x1
Creek) 9 42x10 (Reference 1)
E:?nct):lf;ecc::e(z)alagal 95 10°to 10 Field test (Reference 1)
\S/\/z?lt?;:eEd girrrr:?: 89 1.5x10® Laboratory test
CFr)eek) ! 95 1x10° (Reference 1)
Fresh Permian Spoil 90 1.5x10° Laboratory test
(Pit E, German Creek) 96 6x 107 (Reference 1)
f;isp Z‘:“errmn::r? zf;’;'k) 91 to 102 107 to 10° Field test (Reference 1)
Tailings (German Subaqueous 4%10° Laboratory test
Creek) deposition (Reference 1)

*AS1289

Table 6 summarises shear strength values for plant rejects and tailings samples obtained from

German Creek Mines, which are representative of QLD coal mines.

Table 6: Summary of Shear Strength Data for Plant Rejects and Tailings, German Creek Mines

Shear Strength
Material Description
I P Degrees kPa
Plant Rejects (German
Creek) Black, sandy gravel 34 to 45 0
Tailings (German
Creek) Fine, silty sand 32 0
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The geochemical properties of tailings and rejects have been determined by examination and testing

of drill cores. Based on these results, the tailings rejects will have a low capacity to be potentially

acid forming. The totally sulphur content is average (Refer to Tables 7 and 8) and no oxidisable pyrite

has been detected in any core.

Table 7: Weighted Average Full Seam CF1.50 Product Coal Properties

Seam B C DU DL1 DL2
Average 51.2 85.4 71.0 82.9 71.6
CF1.50 Yield (a.d.) %
Standard Deviation 12.7 8.0 12.9 8.1 22.4
Average 7.7 7.4 7.3 7.0 7.2
Moisture (a.d.) %
Standard Deviation 0.4 0.5 0.5 0.4 0.6
Average 19.6 10.0 111 7.9 7.8
Ash (d.b.) %
Standard Deviation 1.4 1.6 3.8 2.7 1.2
Average 32.8 38.2 38.2 37.8 38.0
Volatile Matter (d.b.) %
Standard Deviation 0.4 0.8 3.9 2.1 2.4
Average 40.9 42.4 42.9 41.0 41.2
Volatile Matter (d.a.f.) %
Standard Deviation 0.9 1.0 3.3 1.5 2.7
Average 0.40 0.63 0.54 0.48 0.49
Total Sulfur (a.d.) %
Standard Deviation 0.03 0.25 0.08 0.14 0.07
Average 25.39 | 28.97 | 28.34 | 29.86 29.81
Calorific Value (d.b.) MJ/kg
Standard Deviation 0.47 0.56 1.37 1.02 0.63
Calorific Value (a.r.) at Average 5155 5885 5755 6065 6055
15% Prod . kcal
5% Product Moisture Standard Deviation | 100 115 | 280 210 130

Salinity levels in the tailings will be low as indicated by the groundwater salinities in Table 1.
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Table 8: Weighted Average Full Seam Raw Coal Properties

| Supplementary Environmental Impact Statement - March 2013

Seam B C DU DL1 DL2
Average 5.98 2.30 2.09 1.02 1.87
Thickness m
Standard Deviation 0.73 1.31 0.72 0.49 0.62
Average 10.4 9.5 9.7 8.7 8.5
Moisture (a.d.) %
Standard Deviation 1.9 1.7 1.6 1.7 2.2
Average 47.3 29.8 21.6 22.1 24.4
Ash (d.b.) %
Standard Deviation 2.3 13.5 9.3 10.5 13.9
Average 0.38 0.94 0.67 0.53 0.55
Total Sulfur (a.d.) %
Standard Deviation 0.07 0.70 0.28 0.14 0.26
Average 15.41 | 22.04 | 25.10 | 24.95 24.04
Calorific Value (d.b.) MJ/kg
Standard Deviation 0.89 4.96 3.63 3.94 5.18
Average 1.68 1.54 1.47 1.48 1.51
Relative Density (a.d.) | g/cm®
Standard Deviation 0.06 0.14 0.09 0.13 0.21

No metal enrichment will occur in the tailings or rejects. Expected pH range is 6 to 8.5. Because the

tailings and rejects will be encased in a properly constructed clay blanket, there will be no possibility

of oxidisation occurring.
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3. Proposed Method of Disposal

3.1 CHPP Tailings Production and Transport

The China First Project is designed to process 56 million tonnes per annum (Mtpa) as received (ar) at
a rate of 8000 tonnes per hour (tph). There will be two CHPP’s each having four modules rated at
1000tph. The CHPP’s are a conventional set up producing product coal, rejects (coarse and fine) and

tailings, operating for a nominal 7000 hours per annum. The nominal split of these products is;

e 56Mtpa (ar) ROM feed
e 40Mtpa (ar) product coal
e 10.7Mtpa coarse and fine rejects

e 5.3Mtpa tailings

The tailings will be dewatered using Phoenix filter press conveyors. The tailings paste and rejects will

be trucked to cells in the spoil piles.

3.2 Coal Handling Preparation Plant Water Balance

The quantity of water required to wash 56Mtpa of coal is 11,200 ML/year. Water will be entrained in
the product coal, rejects and tailings paste streams with water generated in the filter pressing of
tailings returned to the Return Water Dam. A water balance for the CHPPs is shown in Figure 8 and
indicates that with a filter pressed tailings system the CHPPs will generate 1,070 ML/year of excess
water. Excess water from the CHPPs will be transferred to other mine affected water storages for re-
use and disposal.
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Product Coal 40 Mtpa
@ 7.2 % Moisture
(2,880 ML/year)

Tailings disposal
5.3 Mipa @ 26%
Moisture (1,380
Raw Coal Feed 56 ML/year)
Mtpa @ 9%
Moisture (5,040
ML/year)

Rejects disposal
10.7 Mtpa @ 16%
Moisture (1,710
ML/year)

Vacuum Pumps Net Excess Water
(2,000 ML/year) (1,070 ML/year)

Figure 8: Water Balance of CHPP

3.3 Tailings Storage Facility Location

Positioning of the TSF takes into consideration aspects of site features and the mine layout. The
mine landscape features and mine layout infrastructure such as open-cut location, waste dump

location and CHPP locality were considered when siting the TSF.

Site features include the gentle slope of the land trending from west to east away from the open-cut
box cut, providing for a stable foundation and minimal catchment runoff. The nearest creek system

Tallarenha Creek will be moved 3km further east by construction of a diversion channel.

The TSF will be initially located within the box cut spoil adjacent to the initial box cut lox line. The

initial cells will be placed as close as practical to CHPP and within initial box cut waste areas.

Mine infrastructure such as haul roads, power lines and light vehicle access roads are positioned for

operational requirements, but will be utilised as part of the TSF layout.

The location of the TSF cells is seen as the best location, utilising the waste spoil area foot print,
waste spoil material to form cell walls and close proximity to CHPP and other related mine

infrastructure.
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3.4 Tailings Emplacement Strategy

It is proposed to truck tailings and rejects to properly engineered containment cells constructed in

spoil piles. The coarse and fine rejects are to be enveloped in an impervious clay blanket.

Geochemical testing indicates that coarse and fine rejects are benign and will remain so if they are

encapsulated in an impervious clay blanket, to prevent oxidisation.

The construction of these cells will be as follows:

o Out of Pit Tailings Storage — Year 1 to Year 5

Design storage capacity for 57,967,256m? for first five years of production.

Areas within the proposed footprint of overburden waste will be stripped of topsoil
and earth embankments made from overburden waste materials will be placed to
form TSF cells. The cell embankments and floors will be further lined with an
impervious blanket of clay encapsulating the tailings and rejects.

The TSF wall embankment will initially be 10m high and will be increased by lifts of
10m.

When the cell capacity of the storage area is nearing full capacity with allowable
contingency, the cell wall will be further raise by another 10m. This process will
continue to cater for the design capacity of 80Mt for 5 years.

Refer to Figure 9 for a schematic of the out of pit tailings facility
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Figure 9: Schematic of out of pit tailings facility
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In Pit Tailings Storage - Year 6 to Year 25

Design storage capacity for 271,303,033m? for operational years 6 to 25.

Several in pit and in spoil TSF cells will be developed to cater for operational tailings
for years 6 to 25.

Each cell will cater for approximately 5 years of operations with a capacity of
67,825,758m”.

The initial in pit cell will be placed in a designed void left by original boxcut by
strategically placing spoil to form cell embankments and protect down dip mining
operations.

The existing low wall will be a natural clay face, or where not, lined with compacted
clay with a design grade of 1 vertical to 3 horizontal.

Both end walls and high wall spoil embankments will be lined with compacted clay
on batter slopes of 1 vertical to 3 horizontal.

The in pit cell wall embankment will have a depth of 40m and will trend down to
80m in the southern mining areas.

Tailings and rejects will then be trucked to the cell, dumped and track compacted by
dozer.

When the cell capacity of the storage area is nearing full capacity with allowable
contingency, the dam wall will be further raise by increments of 5m. This process
will continue to cater for the design capacity of 67,825,758m’ for 5 years.

Refer to Figure 10 for a schematic of in pit tailings facility
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FIGURE 10

China First

Galilee Coal Project
Tailings and Rejects Storage Facility - Sc
In Pit

f
;
%
:

determined by mine

Construct embankment with spoil,
dozer track compacted
w [
SOo| e

Figure 10: Schematic of in pit tailings facility
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4. Tailings and Rejects Waste Quantity Produced

4.1 Tailings and Rejects Schedule

The quantity of tailings and rejects has been calculated based on the ramp up period being three

years before full production of 56Mtpa of raw coal occurs. Table 5 indicates the tailings and rejects

schedule.

Table 5: Tailings Schedule

Years Nucr:IIcIter N?Jt:1gbeer Crest RL g;:;i?; Cumulative LI:;?n:f
000 (m?3) Capacity
000 (m?)
1to5 1 1 10 6457533 6457533 1

1 2 20 10926811 17384344 2
1 3 30 13452609 30836953 3
1 4 40 13565152 44402105 4
1 5 50 13565152 57967256 5

6 to 10 2 1 10 13565152 71532408 6
2 2 20 13565152 85097560 7
2 3 30 13565152 98662711 8
2 4 40 13565152 112227863 9
2 5 50 13565152 125793015 10

11to 15 3 1 10 13565152 139358166 11
3 2 20 13565152 152923318 12
3 3 30 13565152 166488470 13
3 4 40 13565152 180053621 14
3 5 50 13565152 193618773 15

16 to 20 4 1 10 13565152 207183925 16
4 2 20 13565152 220749076 17
4 3 30 13565152 234314228 18
4 4 40 13565152 247879380 19
4 5 50 13565152 261444531 20

21to 25 5 1 10 13565152 275009683 21
5 2 20 13565152 288574835 22
5 3 30 13565152 302139986 23
5 4 40 13565152 315705138 24
5 5 50 13565152 329270290 25

The TSF will be designed to receive and store tailings produced by the CHPP for the nominal 25 years
mine life. Tailings, paste and rejects will be trucked to dedicated TSF cells within the box cut and

other spoil areas. Table 6 lists tailings storage capacity required for the life of the mine.
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Table 6: Tailings and Rejects Storage Capacity for the Life of the Mine

Life of Raw Solid Rejects Solid Tailings . TSF Five year
mine coal rejects | moisture | tailings | moisture Stored Cumulative Stage stage
Vear tC‘(?quOeS ooolt;;)nes 16.00% ooogfg;)nes 26% ta%Irllr:jgs tai:ier}iztas nd

FEJGCtS
MI/yr MI/yr MI/yr m3/yr m3 m?3
Constrluction 0
Constrzuction 0
Const;uction 0
1 26681 | 5096 815 2535 659 6457533 | 6457533
2 45147 | 8623 1380 4289 1115 | 10926811 | 17384344
3 55583 | 10616 1699 5280 1373 | 13452609 | 30836953
4 56048 | 10705 1713 5325 1384 | 13565152 | 44402105
Stage 1 -
5 56048 | 10705 1713 °32 1384 | 13565152 | 57967256 | s |57967256
6 56048 | 10705 1713 5325 1384 | 13565152 | 71532408
7 56048 | 10705 1713 5325 1384 | 13565152 | 85097560
8 56048 | 10705 1713 5325 1384 | 13565152 | 98662711
9 56048 | 10705 1713 5325 1384 | 13565152 | 112227863
10 56048 | 10705 1713 5325 1384 | 13565152 | 125793015 Sff;f' 67825758
11 56048 | 10705 1713 5325 1384 | 13565152 | 139358166
12 56048 | 10705 1713 5325 1384 | 13565152 | 152923318
13 56048 | 10705 1713 5325 1384 | 13565152 | 166488470
14 56048 | 10705 1713 5325 1384 | 13565152 | 180053621
15 56048 | 10705 1713 5325 1384 | 13565152 | 193618773 Sff;f' 67825758
16 56048 | 10705 1713 5325 1384 | 13565152 | 207183925
17 56048 | 10705 1713 5325 1384 | 13565152 | 220749076
18 56048 | 10705 1713 5325 1384 | 13565152 | 234314228
19 56048 | 10705 1713 5325 1384 | 13565152 | 247879380
20 56048 | 10705 1713 5325 1384 | 13565152 | 261444531 Sffﬁf' 67825758
21 56048 | 10705 1713 5325 1384 | 13565152 | 275009683
22 56048 | 10705 1713 5325 1384 | 13565152 | 288574835
23 56048 | 10705 1713 5325 1384 | 13565152 | 302139986
24 56048 | 10705 1713 5325 1384 | 13565152 | 315705138
25 56048 | 10705 1713 5325 1384 | 13565152 | 329270290 | “mat | 67825758

The methodology for staging of tailings disposal is indicated schematically in Figure 11, and

tabulated in Table 6.
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Figure 11: Sectional view of TSF development cell staging
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5. Tailings Storage Facility Alternative Options

Several TSF options were reviewed before a decision was made to use the solution of trucking
tailings paste and rejects to dedicated cells over the life of the mine. The various tailings facility
options reviewed include dry tailings, conventional thickener/tailings dam, co-disposal and

thickened tailings disposal.

5.1 Dry Tailings

This method takes tailings from the thickener and utilises filter presses to dewater the tailings to

produce tailings paste. The paste is then trucked to a dedicated disposal site along with rejects.

= Advantages
o High water recovery, with filter press
o Smaller footprint imposed on environment
o Disposal sites are available for rehabilitation earlier
o Becoming an industry accepted method
= Disadvantages
o The method is capital intensive
o Filters may have low availability, if not maintained correctly
o Clay blankets are require to be constructed to prevent runoff and seepage at the

disposal site

5.2 In-pit Disposal of Dry Tailings

This method utilises voids within the open-cut pits created by the mining open-cut stripping
operations. The TSF do not require retaining walls, reducing risks associated with embankment

instability.

= Advantages
o Tailings to be stored below ground
o Less capital required to construct TSF
o Less land taken and disturbed for the TSF footprint

o All other advantages per the ‘dry tailings’
Page 30 of 59
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= Disadvantages
o Extensive tailings haulage distances
o Mine planning needs to accommodate voids
o Interface with mine infrastructure

o All other disadvantages per the “dry tailings’

5.3 Conventional Thickener / Tailings Dam

This method is used extensively throughout the Bowen Basin with coal. The process flocculates
tailings which are pumped at approximately 30% solids. The solids settle within the dam reservoir.
The water is decanted and is then recycled back to the CHPP. On average, 60% of the water pumped
from the CHPP will be recycled while 10% will evaporate. The remainder stays entrained in the

tailings
Advantages and disadvantages of the methodology are given below:

= Advantages
o Used extensively within the coal industry with proven methodology
o Ease of operations
o Low capital and operating costs
= Disadvantages
o Comparatively lower recycled water
o Potential for dam seepage is greater
o Delay in rehabilitation due to extended dewatering time
o Potential ground water interference

o High rehabilitation costs

5.4 Co-disposal

The Co-disposal method involves pumping a mixture of tailings and coarse rejects together. This is
pumped to a co-disposal dam at about 40% to 45% solids. The solids and water are piped into the
dam at variable locations with clean water being decanted into a downstream clean water dam for

reuse in the CHPP.
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= Advantages
o Simpler coarse rejects handling, requiring no trucks
o Potential for greater percentage of recycle water to CHPP
o Potential to rehabilitate dam quicker, due to the dam drying out at a faster rate
= Disadvantages
o Pumping limitations require dam site to be positioned close to CHPP
o High wear rate and pumping and pipeline costs
o Significantly larger dam size footprint required for both coarse rejects and tailings
o Frequent pipe blockage, causes operational issues
o Management of dam facilities and infrastructure required for operations of

tailings and coarse rejects placements

5.5 Thickened Tailings Disposal

This involves the further thickening of tailings up to approximately 45% to 60% solids.

5.5.1 Paste Disposal
Typically, thickener underflow (30% solids) is pumped as per conventional tailings disposal to the

tailings dam (or cell) site. The finer particles of the paste act as a coating to the inside of the
pump/pipe which reduces the friction during movement and allows coarse fragments to be
displaced. The tailings are further thickened (about 50% solids) until the paste does not separate
when it is no longer in motion, before disposal into a dam or a series of elongated cells. Water is

recycled from both thickeners and from the paste disposal site.

= Advantages
o Potentially higher water recovery than a conventional tailings dam
o Smaller disposal footprint site, due to higher solids content
= Disadvantages
o Rehabilitation is difficult as the paste is difficult to further dewater
o Paste is verging on thixotropic, requiring positive displacement pumps working at

pressure
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o Paste thickening of coal tailings is difficult because of the comparatively low

specific gravity of the tailings materials

5.5.2 Super Flocculation
Tailings are thickened using super flocculation. With this method, tailings are further flocculated just

before discharge into the tailings dam. The further flocculation increases the solids content to 40%

to 50%. The effectiveness of super flocculation will vary with material type.

= Advantages
o At the point of discharge this method avoids the problems associated with paste
pumping
o Potentially higher water recovery than a conventional tailings dam
o Smaller disposal footprint site, due to higher solids content
= Disadvantages
o Rehabilitation is difficult as the thickened tailings are difficult to further dewater
o Effectiveness is tailings specific

o Very high flocculent consumption

5.6 Experience at Other Queensland Coal Mines

Historically, mines throughout QLD have adopted conventional TSF above ground and later with in
pit voids. With a ground swell of public concerns of TSF and their impacts to the environments, coal
mines are now adopting TSF’s and methods which are water efficient and have a lesser footprint

imposition to the environment.

Mines throughout the Bowen Basin are retrofitting the dry paste tailings option now that the
technology has improved. Mines such as Carborough Downs, Millennium and BMA mines now look

to utilise this method.
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5.7

Selection of Preferred Option

The preferred TSF was selected by way of an options assessments process. Using a weighted

evaluation matrix, each option was assessed against criteria such as:

Impact to environment

Time lag of rehabilitation

Percentage of retrievable return water

Proven tailings operational process

Capital expenditure

Operational costs

The results from the matrix evaluation are displayed in Table 8.

Table 8: Tailings Methodology Evaluation Matrix

L Tailings Tailings Co- Super
Criteria we Dry Dam Dam disposal Paste Floc
Out of .
% oit In pit
Witd Wtd Wtd Witd Witd Witd
Score Score Score Score Score Score
Score Score Score Score Score Score
Env 20 8 16 7 1.4 7 14 6 1.2 8 16 6 1.2
Impact
Rehab 15 8 1.2 6 0.9 6 0.9 7 1.05 7 1.05 7 1.05
Recycle 10 9 0.9 4 0.4 6 0.6 7 0.7 7 0.7 7 0.7
Tech Risk 10 6 0.6 0.8 8 0.8 7 0.7 5 0.5 7 0.7
Operation
S 15 6 0.6 8 0.8 7 0.7 7 0.7 6 0.6 6 0.6
Capex 10 5 0.5 8 0.8 8 0.8 6 0.6 5 0.5 6 0.6
Opex 20 6 0.6 8 0.8 7 0.7 6 0.6 5 0.5 5 0.5
Total 100 6 5.9 5.9 5.55 5.45 5.35
Ranking 6 1 2 3 4 5

Scoring: 10 = Low, 5 = Medium, 0 = High

Based on the evaluation matrix, the preferred tailings disposal methodology is dry paste disposal.

The TSF will be captured within the box cut spoil footprint followed by TSF being placed within the in

pit void and progressive spoil zone.
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6. Construction of Facility

The project will design, build, operate and rehabilitate TSFs which align with the following criteria:

=  Mine design life of 25 years

= Design storage allowance to prevent discharge from the cells to the environment
=  Priority to efficient water use

= Secure rehabilitation plan

= Cells designed to accepted industry guidelines and standards.

6.1 Groundwater Considerations

The project will need to consider potential seepage of the TSF. With the current out of pit cell
design, the foundation material comprises low permeability Tertiary Clay and weathered Permian
strata. Seepage water cannot permeate through these materials to any underlying aquifers. A clay

blanket will be installed to prevent any lateral seepage.

With in-pit TSF, clay blanket lining will prevent escape of seepage water. In the unlikely event of any
seepage water escaping, it would flow down the pit floor/spoil contact to the pit void, from where

pit water is pumped to a dirty water dam.

6.2 Seepage Control

The control of seepage from TSP will be designed for and managed. Seepage and its prevention will

be managed through the following:

= Providing a clay liner to prevent seepage
= Compaction of existing soils for out of pit and in-pit areas

= Doze and track compact dumped tailings and rejects.
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6.3 Embankment Design

6.3.1 Design Criteria

The geotechnical requirements for the tailings and the reject cells are that the rejects are enveloped
in clay blankets that are effectively impervious and that the batters of the cells are geotechnically

stable. Recommended batter slope is 1 (vertical) on 3 (horizontal).

Rejects comprise fresh sandstone, siltstone and claystone fragments less than 50mm in diameter.
Tailings grain size varies from 0.030mm to 0.25mm. The definitions of rock, soil and degrees of

chemical weathering are included in Table 9.

The clay blanket is to be placed on track compacted Permian spoil in 300mm layers. The blanket true
thickness is 1.5 m. Minimum required dry density ratio is 98% standard compaction at optimum
moisture content (OMC) plus 2% for cohesive soils. The maximum dry density shall be determined in

accordance with Test No 5.1.1. (Standard Compaction) of AS 1289 for cohesive material.

Good quality non-dispersive, clay is required for the blankets. The material shall be a well graded

sandy/silty clay as defined below:
Liquid Limit W, 30% to 60%
Plasticity Index I, 15% to 45%

Emerson dispersion testing as described in Table 10 is required to ensure that non-dispersive blanket

clay is used.
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Table 10: Emerson Dispersion Classification

Class Description
Class 1 Slaking and complete dispersion before remoulding
Class 2 Slaking and some dispersion before remoulding
Class 3 Slaking and no dispersion before remoulding, dispersion after remoulding
Slaking and no dispersion before remoulding, no dispersion after remoulding, calcite or
Class 4 gypsum present
Slaking and no dispersion before remoulding, no dispersion after remoulding, no
Class > calcite or gypsum present, dispersion after shaking in a 1:5 soil / water suspension
Slaking and no dispersion before remoulding, no dispersion after remoulding, no
Class 6 calcite or gypsum present, flocculation after shaking in a 1:5 soil / water suspension
Class 7 No slaking, swelling occurs
Class 8 No slaking, swelling does not occur

It is important to ensure proper compaction standards at the required moisture content (OMC, plus

2%).

The first 1,000mm placed in contact with natural foundations or track compacted spoil shall have a

minimum of 20% passing the 75 um sieve.

Tailings and rejects are to be placed in layers and track compacted using a dozer.

Design parameters used for TSF include:

to the detailed design include:

300

Embankment slope stability, factor of safety of 1.5

Short term construction stability factor of safety of 1.2

A factor of safety of 1.1 under seismic loading conditions

An allowance for freeboard of 0.5m plus 0.8m for DSA requirement

Seismic coefficient of 0.04 g for horizontal force.
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6.3.2 Stability Analyses
Tailings and rejects cells have been designed with safety factors greater than 1.5. Shear strength

values are summarised in Table 11.

Table 11: Shear Strength Values

Material Unit Weight (kN/m?3) Friction Angle (°) Cohesion ¢’ (kPa)
ey " 9 : ;
Fresh Spoil 20 34 0
Tailings 17 25 0
Rejects 20 34to0 40 0
Foundation 25 40 0

All cells batters will have slopes of 1 (vertical) to 3 (horizontal) which is equal to an angle of 18.4°,

resulting in safety factors greater than 1.5.

6.4 Surface Water Management

Catchment areas for all cells will only consist of the surfaces exposed to rainfall. All cells will have the

required design storage allowance (DSA). At the completion of cell infill, an impervious, compacted

cap will be constructed followed by topsoiling and seeding.

6.5 Safeguards

There will always be open-cut voids down dip off spoil pile cells. In the unlikely event of seepage, all

contaminated water would be captured in voids and then pumped to the dirty water dams.
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6.6 Construction Methodology

All construction works to do with TSF will be performed by a reputable civil contractor with prior
experience constructing similar structures. The civil design engineer and the geotechnical design
engineer will be engaged through the construction period to ensure works are constructed in
accordance with the specification and design parameters. An independent geotechnical consultant
will be engaged to undertake confirmation testing including compaction, permeability, dispersion

testing to further ensure the facility is constructed in accordance with requirements.

6.7 Regulatory Category

A hazard assessment study will be carried out at the design stage to assess the hazard category of
this tailings storage facility. This study will be based on the current DEHP guidelines for TSF design.
The following sources of risk will be analysed:

=  Embankment failure
= Leakage from TSF

= Groundwater seepage.
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7. Monitoring Requirements

The following monitoring requirements are to be implemented.

7.1 Tailings Chemical Analysis

The tailings solids will be monitored to determine the geochemical characteristics of pH, electrical
conductivity (EC), acidity, alkalinity, sulphur species (total, organic, sulphide and sulphate) and acid
neutralising capacity (ANC) on a monthly basis until such time as the variability of the geochemical
characteristics of the tailings solids is well defined (estimated to be 12 months). A less frequent

testing regime will then be used with testing frequencies at least annually.

Pit water downdip of cells will also be monitored on a monthly basis and tested for pH, EC, total
dissolved solids (TDS), acidity and alkalinity. Major anions (sulphate, chloride, fluoride), major
cations (calcium, magnesium, sodium and potassium) and trace metals (aluminium, arsenic,
antimony, boron, cadmium, chromium, cobalt, copper, iron, lead, manganese, molybdenum, nickel,
selenium, silver, uranium, vanadium and zinc) will be included in the range of analytes tested in
these water samples, initially on a quarterly basis (for 12 months) and then on an annual basis

throughout the life of the mine.

7.2 Groundwater Monitoring

Groundwater level and quality will be monitored over the duration of the tailings disposal operations
as well as after the closure of the mine and infrastructure, as part of an on-going closure plan.
Groundwater monitoring bores will be installed and strategically positioned adjacent to disposal
areas.

7.3 Tailings Cells Monitoring

Embankment monitoring instrumentation would be installed within the TSF containment

embankments to monitor performance. This information is essential for on-going assessment of the
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stability of the embankments during operations and embankment raising. Piezometers will be

installed to check groundwater levels.

Survey monuments would be installed along each embankment. These monuments would be
surveyed on a regular basis to detect any embankment movements. The information derived from

both piezometers and monuments will be used to assess the overall stability of the embankments.

A meteorological station will be installed near the TSF to monitor and record rainfall and

evaporation data.
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8. Rehabilitation and Closure Strategy of Facility

8.1

Objectives

The objectives of rehabilitating disturbed land from the construction and operation of the mine and

associated infrastructure are as follows:

8.2

Achievement of acceptable post-disturbance land use suitability — Mining and

rehabilitation will aim to create a stable landform with land use capability and/or suitability
similar to that prior to disturbance, unless other alternative beneficial land uses are pre-
determined and agreed. This will be achieved through the establishment of clear
rehabilitation success criteria and outlining the monitoring requirements necessary to
establish the extent to which each criterion is being achieved.

Creation of stable post-disturbance landform - Mine wastes and disturbed land will be

rehabilitated to a condition that is safe to humans and native fauna / domestic livestock,
self-sustaining, or alternatively to a condition where maintenance requirements are
consistent with an agreed post-mining land use.

Preservation of downstream water quality — Surface and groundwaters that leave the

mining lease should not be degraded to a significant extent. Current and future water quality

should be maintained at levels that are acceptable for users downstream of the site.

Rehabilitation Strategy

All areas which are significantly disturbed by mining activities will be rehabilitated to a safe and

stable landform with a self-sustaining vegetation cover. Rehabilitation of disturbed land will typically

proceed within two years of the areas becoming available for rehabilitation. In some situations

however, the commencement of progressive rehabilitation activities may not be possible because

the area may be effectively integrated with areas nearby that are unavailable for rehabilitation. To

achieve the objectives above, rehabilitation will be conducted so that:

Suitable species of vegetation are planted and established to achieve a matrix of pasture,
grassland and bushland post-mine land uses.

Landscaping and rehabilitation works will, where practicable, include endemic native species
of local provenance, and where suitable will also make use of conservation of significant
flora species or species that can provide habitat opportunities for conservation of significant
fauna.

Potential for erosion is minimised, including likelihood of environmental impacts being

caused by the release of dust.

Page 43 of 59

305



WA

306

RATAH COAL | | Supplementary Environmental Impact Statement - March 2013

e The quality of surface water and seepage released from the site is such that releases of
contaminants are unlikely to result in environmental harm and impacts to beneficial users of
the resource.

o The water quality of any residual water bodies meets criteria for subsequent uses and does
not have the potential to cause environmental harm.

e The final landform is safe to humans and native fauna / domestic stock, stable and not
subject to slumping or erosion which will result in the agreed post-mining landform being
maintained.

A Rehabilitation Management Plan will be developed to incorporate the control strategies and

monitoring programs identified in the EM Plan.

8.3 Landform Design and Planning
Rehabilitation planning will ensure the total area of disturbance at any one time is minimised to

reduce the potential for wind-blown dust, visual impacts and increased sediment-laden run-off.

Rehabilitation will be designed to achieve a safe and stable final landform compatible where
practicable and possible with the surrounding environment. This will involve the reshaping of the
majority of overburden emplacement slopes to <10°. Where slopes are >10°, additional drainage
and revegetation works will be carried out to achieve the necessary erosion / sediment control and

groundcover establishment.

The use of natural re-contouring will be incorporated in rehabilitation design and construction and
treed vegetation will be retained where possible along the toe of rehabilitation areas. Where ever

possible, vegetation will be retained unless an unacceptable safety or erosion risk remains.

Waterways and diversions on the project site will be rehabilitated to a pre-determined post-mining

standard. This will include the use of endemic native trees, shrubs and grasses where suitable.

The conceptual final landform for the entire site will be determined through consultation with
relevant Government agencies and the local community. Once a conceptual design is finalised, a
detailed Landscape Rehabilitation Plan, based on the desired post-mining landform will be

developed and submitted to Government for consideration.
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8.4 Rehabilitation Methods

8.4.1 Progressive Rehabilitation
Rehabilitation will typically be undertaken on areas that cease to be used for mining or mine-related

activities within two years of becoming available. This will reduce the amount of disturbed land at
any one time. Results of progressive rehabilitation and vegetation trials (if appropriate) will be used
to refine rehabilitation methods for future application such as the selection of appropriate drainage
measures and plant species for re-establishment. Areas available for progressive rehabilitation and

the types of disturbance at those sites will be detailed in the Plan of Operations.

8.4.2 Revegetation
Revegetation activities will typically commence at the completion of reshaping, re-topsoiling and

drainage works. The timing of these works will ideally be scheduled to enable a preferred seasonal
sowing of pasture and tree seed. Where surfaces have been prepared, selected tree, shrub and
pasture species will be sown using seed stock and/or planted depending on the species, slope
gradients and area to be revegetated. Rehabilitation will utilise tree and shrub species at a density

and richness consistent with the desired post-mine landform.

Plant selection for areas to be returned to a bushland landform will be based on the following

criteria:

o The species will successfully establish on the available growth medium
e The species will bind the soil

e The species diversity will result in a variety of structure and food / habitat resources.

Native flora used for rehabilitation will ideally be locally endemic and will be established through a
combination of direct seeding or planting of tube stock / nursery-raised stock from local propagules.
Seed will be collected from site where possible and treated if necessary to ensure it is adapted to
environmental conditions in the area. Tree and shrub establishment on site will be dominated by the
direct seeding method, currently being used at the majority of coal mines in the Bowen Basin. An
initial tree and shrub mix, based on the species list from the terrestrial ecology assessment is
provided in Table 12, and will be reviewed periodically depending on changes in best practice,

technology and rehabilitation monitoring results.
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Table 12: Tree and Shrub Species

Common Name

Scientific Name

Woodland

Grassland

308

Riparian Zone

Acacia cambagei Gidgee X
Acacia coriacea sub sp. Desert Oak X
Seriocophylla
Acacia excels Ironwood X
Acacia harpophylla Brigalow X
Acacia holosericea Soap Bush X
Acacia Lazaridis Lazarides Wattle X
Acacia oswaldii Milijee X
Acacia salicina Sally Wattle X
Acacia shirleyi Lancewood X
Aeschynomene indica Budda Pea X
Alphitonia excels Red Ash X
Aristida bigandulosa Dark Wiregrass X
Aristida calycina Dark Wiregrass X
Aristida inaequiglumis Feathertop Three-awn X
Artistida latfolia Feathertop Wiregrass X X
Astrebla elymoides Hoop Mitchell Grass X
Astrebla pectinata Barley Mitchell Grass X
Astrebla squarrosa Bull Mitchell Grass X
Atalaya hemiglauca Whitewood X X
Bothriochloa ewartiana Desert Bluegrass X
Brachychiton populneus Kurrajong X X
Callitris glaucophylla White Cypress Pine X
Carissa ovate Currant Bush X
Calytrix microcoma Desert Star Flower X
Chloris divaricate Slender Chloris X X
Chyrsopogon fallax Golden Beard Grass X
Corymbia dallachiana Dallachy’s Gum X X
Corymbia setosa Rough-leaved Bloodwood X
Dactyloctenium radulans Button Grass X
Dichanthium sericeum sub Bluegrass X X
sp. Sericeum
Digitaria brownii Cotton Panic Grass X
Dodonaea lanceolata var. Hopbush X
lanceolata
Enchylaena tomentosa Ruby Saltbush X X
Eragrostis elongate Clustered Lovegrass X X
Eragrostis lacunaria Purple Lovegrass X
Eragrostis parviflora Weeping Lovegrass X X
Eremophila latrobei Crimson Turkey Bush X
Eremophila mitchelli False Sandalwood X
Erythrina vespertilio Bat’s Wing Coral Tree X
Eucalyptus brownie Reid River Box X
Eucalyptus camaldulensis Red River Gum X X
Eucalytpus cambageana Dawson Gum X X
Eucalyptus coolabah Coolabah X X
Eucalyptus melanophloia Silver-leaved ironbark X X
Eucalyptus populnea Poplar Box X
Eucalyptus similis Queensland Yellowjacket X
Eucalyptus tessellaris Moreton Bay Ash X X
Eucalyptus thozetiana Thozet’s Box X
Heteropogon contortus Black Speargrass X X
Lysiphyllum carronii Red Bauhinia X X
Melaleuca tamariscina Weeping Bottlebrush X
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Common Name Scientific Name Woodland Grassland  Riparian Zone \
Panicum decompositum Native Millet X X

Paspalidium caespitosum Brigalow Grass X X
Pennisetum cillare Buffel Grass X

Petalostigma pubescens Quinine Bush X

Setaria surgens Annual Pigeon Grass X

Sporobolus caroli Fairy Grass X X

Themeda triandra Kangaroo Grass X X X

Triodia mitchelli Soft Spinifex X X

Triodia pungens Soft Spinifex X X

A combination of native and introduced pasture species will be used to ensure the establishment of
a groundcover and thereby, reduce the likelihood of erosion. Legumes may also be selected to assist
in the supply of bio-available nitrogen to the soil. If the use of introduced grasses and / or legumes is
deemed necessary for erosion control in the bushland areas, pasture seed and fertiliser will be
applied at a lower rate than for pasture outcomes to reduce competition with tree seed and / or

seedlings.

Native and exotic pasture species will be sown where the risk of erosion is less and on the more
protected aspects of landforms. Introduced grass species such as Rhodes Grass (Chloris gayana) and
Indian Couch (Bothriochloa pertusa) will be used on the steeper slopes (>10°) as their growth habit
provides more extensive coverage in a shorter time. Aerial sowing and ground broadcasting will be
conducted for pasture seed as the preferred sowing methods and grazing will be restricted whilst

the vegetation is establishing.

Weed species have the potential to have a major impact during rehabilitation activities. Weed
management will be a critical component of mine rehabilitation with the use of a combination of

control measures including:

e Herbicide spraying or scalping of weeds off soil dumps
e Washdown and cleaning of high risk equipment prior to entering the site
e Monitoring and control of existing weed populations and weed populations over the mine

life.

All weed control will be undertaken in a manner which minimises soil disturbance. Declared weeds
will be controlled in accordance with the Land Protection Pest and Stock Route Management Act
2002 (LP Act). A detailed Weed Management Plan will be developed for the Project to ensure

management of weeds in accordance with the requirements of the LP Act.
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8.4.3 Rehabilitation and Decommissioning
Rehabilitation will be monitored regularly in accordance with the monitoring program identified

below. Monitoring results will be compared against the nominated success criteria to track the
progress of rehabilitation towards the objective of a self-sustaining ecosystem. Rehabilitation
techniques will be continually developed and refined over the life of mine through an ongoing

process of monitoring at the site and recognition of other industry experiences.

A corrective action program will be implemented to address areas of failed rehabilitation and
periodic and final rehabilitation reports will be submitted to the DEHP as detailed in the

Rehabilitation Management Plan.

8.5 Success Criteria

Preliminary success criteria (or closure criteria) for the rehabilitation of the main mine areas have
been proposed in Table 14. The success criteria are performance objectives or standards against
which rehabilitation success in achieving a sustainable system for the proposed post-mine land use is
demonstrated. Satisfaction and maintenance of the success criteria (as indicated by monitoring
results) will demonstrate that the rehabilitated landscape is ready to be relinquished from the
mine’s financial assurance and handed back to stakeholders in a productive and sustainable

condition.

The success criteria have been developed to comprise indicators for vegetation, fauna, soil, stability,
land use and safety on a landform-type basis that reflects the nominated post-mine land use of
bushland and grassland. For each element, standards that define rehabilitation success at mine

closure are provided.

Based on the generic indicators in Table 14, each criterion will be further developed to be specific,
measurable, achievable, realistic and outcome based, and to reflect the principle of sustainable
development. The further development of each criterion will be based on results of research,
monitoring of progressive rehabilitation areas and risk assessments. The success criteria will be
reviewed every three to five years with stakeholder participation to ensure the criteria remain

realistic and achievable.

Page 48 of 59



8.6

Appendices | Tailings Storage Facility Update

Commitments

At closure, the mine will achieve the agreed rehabilitation success criteria

Progressive rehabilitation of the disturbed areas will be undertaken on an availability basis
An ongoing rehabilitation monitoring program will be undertaken against the agreed criteria
Prior to closure information to support final void configuration will be developed

The final voids will be designed to render them safe, stable and sustainable

Page 49 of 59

3N



| Supplementary Environmental Impact Statement - March 2013

WARATAH COAL

66 JO 0§ 98ed

"94NS0|2 SUIW 0} JOlId SUOSEDS DAISSIIINS OM] BY] JSA0 %0t UBY] J0W
AQ 10 24ns0|2 BuIW 0] JoLId SUOSEIS BAISSIIINS DY) Ul %SZ UeY] 10w Ag 95B2403p 10U SI0P $3199dS 9)LIGS1IAA JO JaquIinU By |
*(924n0s 8uisiuojod ay1 Suinowals Agasayl suonendod [e20| paleuUIWI|d 10U SBY 9dUBMJNISIP PAle|aJ Sulw-uou
Bulwnsse) 24nso|d aulw Sulpadaud pouad JeaA-93a4yl oyl uiyum adAy waisAs0d9 paysijgelss ay3 ul uasaud aq 01 APy (syoes euney
*3°9) 9ouediu8Is UoI1BAIDSUOD JO S9129dsS JO 3dUISaId 3Y3 JO S101BIIPUL JO SDULIIUSIS UOIIBAIISUOD JO $3193ds Jo Sunysis
*94nso|2 aulw Sulpadaud poriad JeaA-234y3 9y Uulyum paiysis pue
S1s1| euney sulw-a4d uo paseq ‘@dA} wa1sAs0da ay3 ul Juasaud ‘(sjewwew ‘spaiq ‘saj1zdau *8:9) dnou3 ade|quiasse |euney yoea
wouJy *219 Ja3oeseyd |estadsip ‘1a1p ‘@8esn 1enqgey ‘uianied Auaoe “8:9) sansialoeleyd S3129dS Jo d3ued e Jo uonejuasalday $91039ds 91e4qa1IIA
‘peap 40 dIs ‘Ayijesy paxued usym Ayijeay aJe saaJ1 JO/pue sqniys JO %S/ Ueyl IO
'suoseas Juanbasqns JaA0 49111 JO Yidap pue ssew Jua3sIsuod e Aq paduapiAe JaAe| Ja11l| e sulejulew pue sdojaAsp uolle1a3ap
*sadads
gnJys/aa.1 Jo uollesauad puodas 4o U3PIAT ‘Surdnpoudal asIMIBY10 10 Sullamol4 ‘paas a|qela Sul111as Jo a|qeded aue sa1dads Aljigeureisns
's9129ds jue|d aAl1eU JO JUBWAO[IASP 3Y] 19944e A|qISIA JO SI9QWINU [BIZUBISQNS Ul JNJJ0 10U Op S159d "UleJ Jalje
JO 2UeqJNnISIp Ja1je $3129dS SAI1BU 91BUIWIOP 10U OP SPa3/\ "92UBgINISIP J91Je aletauadal Jo/pue aAIAINS s31dads paysi|gels] 22UeqJnisip 03 IdU3l|IsaYy
*«(S)311s @duaJa)al 91endoidde Jo 1ey) 01 Jejiwis 24n30NJ1S ASJ01SI9A0 pue As101s1apun ‘J3A0JPUNOID 24n32nJ1s Allunwwo) uoneIasaA
*3|qissod
9J9Yym 152404 uado 01 puejpoom 3uLINII0 AjjeuoiSau Jo aALIUSSAIdDI SOSSEIS PUB SGNJYS ‘S93.1 SAIIRU JO 94NIXIW e 3slidwo) uolsodwod sa1pads
"adojs umop Y18us| ul WOT< Jo eale Ul W 0Z<
$90eJINS 3Jeq ON *(JUasaid aJe JDA0D JO S3aUNIe3) JBY)0 40 S30| ‘SHI0U JI %0S J0) JuUasa4d SI JSA0D BAINRIBZBA %40/ JO WNWIUIA| JOA0J ddeNS
"wia1sAs029 puejysng supjiom Ayljeay e se sulewsas pue saysijdwodde easy ash pue
"JuasaJd aJe SjuslIINU-0JdIW pue oudew a1enbapy 'sjuoiquAsoldiw Jaylo Jo/pue
aeziysi0oAw ‘aaAe| 419111| € Jo 9oudsaud ay3 Ag paouapIAd se 3ullind20 aJe sassad0.d SuljpAdaa pue uolle|nwndde JUaLINN BuipAd JualnN
‘%ST> SI (dS3) 28e1ud249d wnipos adueydxy |10S 1U91U0D WNIPOS josdoy
‘G'g pue §'G udamiaq st Hd |10S Hd ’
(Auanonpuod
‘w/Sp 9°0> S! ua3u0d Auiles |10 |eau1d9|3) Ayluies
‘uolipuod 3uiinjjod-uou a|gels e 0] palell|igeys. pue 1no paues|d 3q 0} sadel0ls Ja1em AuiQ SuoIsIaAI]
‘paJinbau se )9 pue pasl|igels 9q 01 SUOISIIAIP pue s93e.03s Jo1em ues|d 393.) ‘sa8el01s 421\
saAI33[qo Aljenb
J91em 8u1119s pue suollediisaaul aininy 03 323[gns a|qeuleisns aq 01 PauUlWIS1Ap Se J0 ‘G'6 01 §°G Jo d8ues Hd pue wd/sr 0OG‘T Axjenb Ja1epn
JO wnwixew ALAIIONPUOD [B214123]3 JO SHIWI| JUBUIWEIUOD SARY JJOUNnl Ja1em a3epns Aq paldasjje sia1em SulAiedal ainsul
"SuUISeq |0J43U0D JUBWIPSS JO SeaJe 3|(e1S 01Ul J91BM 123J1P 0] SUIRIP UOISISAIP PUE SYUBQ JNOJUOD JO 35N 93eulelp J91eM 3deLNS
‘wiojpue| 3yl Jo 2do|s ayl YHM 31eINSUSWWOD PI||eISUI 3JB $34NJINJIS [0JIUOD UOISOI] |0J3U02 UOIS04] ANIIGEIS wLioypUE]
‘padded si wuojpue| ay) ‘pasodxa
pue juasaud aue sidAe| 10324 a9y ,0T< S2dO|s sey eaJe 9y} Jo %Gz 01 dn pue OT> S2do|s sey eaJe 9y} Jo %G/ ueyl ssa| oN 1ualpe.sd ado|s

seaJe |1ods auldelp pue sdwnp |1ods 1d-jo-1no pue ud-u| ‘T

eLRMI)

103B21pU| _ jUSaWIdI3 uonejiqeyay

B149114D) SS920NG €T 9|qel

312



Appendices | Tailings Storage Facility Update

65 Jo TS a8ed

‘pPaj|eisul aJe sainseawd |0J3U0d mmmc_mLO

mmwc_m.hb J21em adeling

‘paljdde usaq aney saunseaw uol3esiliw uoiso.]
‘|eldd3ew 143Ul Jo WG T Jo yidap e 03 padded usaaq aney syusawade|dws 103[aYy

|0J3U0d UOoIsoJ3

"(.S'6) H9:AT J0 2do|s |eulq

1ualpeJd ado|s

Avjigels waojpue

sdwnp 129[9Y "¢

"SPJEPUE]S UB|RJISNY PUE SBUIIBPINS JUBAS|3S YHM 3dUBPIOIJE

ul Ajjesaua8 pa3oals usaq aAey asayl ‘susis Suiuiem pue saduay Alajes ‘spung spnjoul saunseaw uoieSIw s IYM A1ajes
‘paluswa|dwi usaq aAeY saunseaw uolleSiHw ysi pue pa1a|dwod Usaq Sey JUSWSSISSE XSy
‘peap 40 3dIs ‘Ayljeay payued usym Ayyeay aie sqniys pue sassels |enpIAIpUl JO %G/ UBYL AJO|A Alljiqeureisns
'sa10ads jue|d aAl1eU JO JUBWAO[ASP Y] 1934Je A|qISIA JO SISCWNU [BIJUBISHNS Ul JNJJ0 10U Op S1S9( “Uled Ja)je
JO 92UBQgJNISIP J21JE $3129dS DAIIEU 91BUIWIOP 10U OP SPI3\ "9IUBCINISIP J91Je dletauadal Jo/pue sAIAINS s312ads paysi|gels] 22UeqJnisip 03 dUB|ISaY
*«(S)31s @douaua)au 91eudosdde Jo 1ey) 01 34n1dnJls As401sispun pue JsA0dpUNOID 24n3onJ1s Ajlunwwo)
'sodo|s Jodoa1s UO JUBWYSI|eISS 404 d|qeMns (9]qIssod a4aym) s9a4) pue sqnays ‘sassess aunixiw e asudwo) uonisodwod saads uole1adapn
"9do|s uMop Y33ua) Ul WOT< J0 eaJe Ul W OZ<
$90eJINS 34eq ON (JUSsaUd 3Je JDA0D JO S3UNILDY JaY10 10 SS0| ‘SHI0U JI %0S 40) Juasa4d SI JDA0D SAIIRIDBDA %0/ JO WNWIUIA| J9A02 92B4INS
‘(pasn aq Aew sasseu3d pasijeanieu ysnoyye)
wa3sAso0da puejysng Suppiom Ayljeay e se sujewsal pue saysijdwodde ease ‘mojje udisap |1ods 31d-ul pue sdwes a4y asn pueq
"T 40} Sy jlosdo
SuoISIaAIQ
‘T 40} sy 393.) ‘sa8euo1s Jo1e

‘pa123jje Ajasisanpe 1ou si Ajijenb ualempunolsd pue Ayjigels
|e2180]023 WJa1-3U0| 8y} SMOYS JUBWISSasSe |BI130[029 ue JI wd/Srl OS5 T paadxe Aew Jajem ploA Aue Jo ALIAIIONPUOD |Bd1I1I3)]

Alljenb Ja1ep

‘suiseq |0J3u0d JUl3WIIPIS JO seale 9|gels Ojul Ja1em 1I3JIp 0] sulelp UOISISAIp pue sjueq Jnojuod JO asN

meC_mLU Jalem adelinsg

Anjiqels adoj|s aunsua o1 pajjdde uaaq aAey Saunseaw uollesiliw uoisoJ]

|0J3U0d UOoIsoJ]

'%GT P992xa ued sjyualpesd adojs |1ods pue s3oafad 1d-u|

‘pa19]dwod uaaq sey yodad |e21UuY231093 e pue Ayljigels |ed1uy293098 Wwua1-8uo| UqIYXa pa||Ioeq 1ou sjjem dwey

WLT>

Jo 2do|s aney 031 [|leM MO *,LT> 4O 2dO|s aAeY 01 |[emysIy 204 Jusladwodu| *,§9> Jo ado|s aney 0} ||lemysiH 3204 Jusladwo)
‘pa19|dwod usaq sey 14odad |B21UYI1093 e pue AlljIge)s |ed1uyd31093 WwIa3-3uU0| UGIYXD sadey ||emysiH

1udlpe.d ado|s

Avjigels waojpue

sdwey Buipn|oul) spIOA [euld '

'S19P|0Yya3e1S 3yl YUM paalde S|ang)
0} P22NPaJ SYSIJ PUB SPJEPUE)S UBI[BJISNY PUB SAUI[PINS JUBAS|DJ YIIM DUBPJIOIDE Ul U EIIIPUN U] SBY JUSWISSISSE YSIY

A1ojes

“J9111| 43| Sulpn|dul $324N0S 491|3Ys 4O UOIILISUIS |einjeu Jo suSis pue s3o| pue s3els ‘saxoq Isau
se yons uolleljiqeyau Suunp papiaoad 1elgey 4o asn dAI0. JO DUSPIAS ‘syuejd pooy Jo Alaliea e :Suipnjoul ‘quasald ale adAy
Wwa31sAs023 1By} JO S1UBlgeYU] 91BJCD1IDAU| PUB 91BI(IIIIA JO Ajldofew 9yl Ag palinbal s924n0S Jalem pue Ja3jays ‘pooy [edidA]

24n1onJls 1ejiqeH

'$955920.d 19Y10 4O 98Ukl B JO S101LJIpUl SB SJUB PUB SAYIBOI)I0D ‘sSIMmIed ‘sapadiluad ‘spluydele
se yons sdnougd Aioiepaud pue Aloaiquay 4oy esardiwaH ‘UoINSodwodap 104 BjoquId||0) ‘D4N3dNJIS |10S 404 S91WID) Sulpn|oul)
$955220.d |B2130]029 JUBIBIP Ul PaAjOAUl sdNOJS J01RIIPUI [EUOIIDUNY JO B3UR) PEOIQ B JO S9AIIRIURSIIdRI JO 9JUdsald

s9109ds 93e4qa1Janu|

elLIANI)

J03821pU|

jUSWId|3 uoneN[IgeYdY

313



| Supplementary Environmental Impact Statement - March 2013

WARATAH COAL

665 Jo Z§ 98ed

wa3sAs023 ey} JO SIUBYIGRYU] 31RI0D1DAUI PUE 3}eI(a1IaA J0 Aluolew ay3 Aq paJinbad s924n0s Ja1em pue Ja3ays ‘pooy [edtdA ]

24Nn1onJjs 1ejiqeH

'$955920.d 43Y10 4O 98Ukl B JO SI03IIPUI SE SJUB PUB S3YIBOIYI0D ‘sSImIed ‘sapadiiuad ‘spiuyoele
se yans sdnou8 Aiolepaud pue AJoAIquaY J0) el1dIWSH ‘UoISOdW0I3P 10} BJOqUII||0) ‘©4NIDNJIS [10S 40} S91WIR) Sulpn|dul)
$955920.d |B2180]023 JUBIBIP Ul paAJOAUl SdN0JS JO1BIIPUI [BUOIIDUNY JO dSUBI PROI( B JO SOAIIRIUDSAIdDI JO DIUISId

wm_umam 91eiqalJaAu|

'9JNSO|J3 |auiw 03} LO_._Q SUOSEIS 9AISS920NS OM] 3yl JBA0 %0f ueyl aiow
>Q J0 24NSO|J2 aulw 0} LO_LQ SUOSeIS BAISSIINS BY] Ul %G ueyl aiow >n_ 9SeaJdap 10U Saop mw_uwo_m 9]ei(galIaA JO Jaquinu ay |

*(924n0s 3uisiuo|od 3y} Suinowal Agasayl suonendod [e20| pajeulwid 10U SBY 2IUBqJNISIP Pale|aJ sulw-uou euned
3uiwnsse) ainso|d aulw 3uipadaud poriad Jeak-aa4yl oyl uiyum adAl waisAsods paysi|gelss ayl ul Juasaud aq o1 ARy (syoesn
*8'9) @2uedlyIusis uoI1eAIaSUOD JO $3123ds JO 9oudsaId ay) JO S101eIIpUl 4O BdULIIIUSIS UOIIBAIDSUOD JO S3123ds Jo Sunysis
*24nsod aulw uipadaud pouad ueahk-23a4yl 9y uiyum paiysis pue sisi| euney aujw-aid uo paseq ‘9dAy walsAsodd
9y1 uj uasaud ‘(sjewwew ‘spuiq ‘sajirdaJ *8'9) dnoud a8e|quiasse |euney Yoea wody 219 Jaldeleyd |esiadsip 1a1p ‘98esn jeliqey
‘usonied Ananoe "8'3) salisiie1oeIRYD S9199dS JO 93Ul B JO UOIIRIUSSDIdDI ‘QUBWIYSI|e1SS 934 40} smo||e Suidded aiaym sa103ds 91euqaIIA
‘peap 10 )a1s ‘Ayijeay paxued usym Ayijeay aJe saaJ1 J0/pue sqniys 40 %SG/ Ueyl aJOA
'suoseas Juanbasqns JaA0 J3111| 4O Yidap pue ssew Jua3sIsuod e Aq paouapIns JaAe| Ja111| e sulejulew pue sdojaAap uoi1e1a8an
'sa1dads
gnJys/aaJ} JO uolesauad puoIas JO USPIAT “Suldnpoudal asIMIBY10 10 3ulaMO|} ‘Pass 3|qelA Sul11as Jo a|qeded aue sa1dads Aujigeureisns
*s9129ds jue|d dA11eU JO JUBWAO|IASP 3Y3 19944 A|qISIA JO SISqUINU |BIIUBISNS Ul JNJJ0 10U Op S1S3d "UleJ J31)e
J0 92ueqJnisIp 4914k $3129dS SAI1BU 91BUIWIOP 10U OP SPII\ "9IUBQINISIP J91je 1eiauadal Jo/pue SAIAINS s3129ds paysi|gels] 92ueqJnisip 03 AU3|ISDY
*«(S)911s douauaal deudoidde Jo 1ey) 01 JejIWIS 4N3INUIS AS103SIaA0 pue As101S19pun ‘49A0JpUNOID 24n31on11s Alunwwo) uonesasan
*9|qissod
9J9yMm 159404 uado 03 pue|poom 3ul4indI0 Ajjeuoi3ad JO 9AI1RIUISAIADI SISSEIS puB SQNJYS ‘SIBU1 AIIRU JO 3UNIXIW e 3sdwo) uolsodwod sa1rads
*ado|s umop y13us| ul WQT< Jo eaJe ul M 0T<
$90B4INS 34eq ON *(IUasa.4d aJe J9A0D JO S24N3ed} JBY10 J0 S30| ‘SHI0J JI %05 40) 1uSsa4d S| JISA0I SAIIRIDZIA %0/ 4O WNWIUIA JOA0J ddeNS
‘wa1sAs029 puejysng Sunjiom Ayljeay e se sulewas pue saysijdwodde eauy ash pue
"Ju9sa.d aJe S1UBIIINU-0JIW pue 0Jdew 31enbapy 'sjuoiquiAsoldlw Jaylo Jo/pue
aeziysi0dAw ‘aaAe| 19111| € Jo 9oudsaud ay3 Ag padcuapIAd se Sullindd0 aJe s3ssad0.d SuljdAdaa pue uolle|nwndde JUaLINN BuipAd JualnN
'%GT> S (dS3) @8e1uadiad wnipos agueydx] |10S 1U3U0d WNIPOS
'G'8 puUB G'G UdIMIA] S| Hd |10S Hd tosdo,
(AnAnonpuod
‘w/Sp 9°0> SI 3u2U0d Ajuijes |10S |ea1d9a) Auies
‘uoiipuod 3uilnjjod-uou 3|gels e 01 pa1ell|igeya.s pue 1no paues|d aq 03 sadelo0ls Jarem AuiQ SuoISIaAIQ

‘paJinbaJ se 343] pue pasi|igels ag 03 SUOISIBAIP pue S38eJI01S J9IeM Ued|D

}934) ‘sa8el03s 191\

sandalqo Ayjenb
Jaiem SuI319s pue suonesIISaAUl 24n3ny 03 303[gNS 3|qeuleISNS 3¢ 01 PAUIWISIAP SE JO ‘G5 03 §'G Jo d8ued Hd pue wd/sH 0OS‘T
JO WwinWiXew ANAIZNPUOD [BI14303]3 JO SHWI| JUBUILLEIUOD DARY 44OUNJ JIEM 3DBJINS AQ Pa1J3je sia1em SuIAiRda4 ainsul

Ayjenb uazepn

‘suiseq |0J3U02 JUSWIPIS JO Seale 9|gels Olul Jo1eMm 123Jlp O} suledp UOISISAIP pue s)jueq Jnoluod JO asN

wmw:_mt__u J2lem ade4insg

"WJ0jpuUB| 3Y3 0 3dO|S AU} YHM 21BINSUSWWOD P3||BISUl BJE S2INIONJIS [0J3UOD UOISOJ]

|0J3U0D UOIsoJ]

‘padded s| wioypue| 3y} ‘pasodxd
pue juasaud aJe siaAe| 103[au a4y M ,0T< S2dO|s sey eaJe 3y JO %G¢ 01 dn pue ,0T> s3do|s sey eaJe 3yl JO %G/ Ueyl ssa| oN

juaipeud adojs

Avjigels wiojpue

eLIRMI)

J03e21pU|

JUSWIdI3 uoneyjiqeyay

314



Appendices |

665 Jo €5 a8e(

'$955920.d 4910 JO 93Ukl B JO SI101LIIPUl SE SJUB PUB S3YJBOIYI0D ‘s3IMmIed ‘sapadiluad ‘spiuyoele
se yons sdnoud Aioiepaud pue Aloaiquay 4oy esardiwaH ‘UoiSodwodap 104 BjOquId||0) ‘D4N3dNJIS |10S 404 S91IWIR) Sulpn|oul)
$955920.4d |e2180|029 |eJ0)sed JUBIBYIP Ul PAAjOAUL SANOJS J01edIpUl |eUOIIDUNY JO 98Ul peOUq B JO SDAIIeIUSaIdaL JO 9duUasald

wm_umam 91eigalJaAu|

‘9JNSO|J3 aulw 0} LO_._Q SUOSEIS 9AISS920NS OM] 3yl JBA0 %0f ueyl ajow

AQg 10 24ns0|2 auIW 0} JolId SUOSEDS BAISSEIINS Y] Ul %GZ UeY] 40w Ag 9589403 10U SI0P $3129dS 3)LU(S1IBA JO JIaquinu 3y | euned
*34nso suiw Suipadaud poliad JesA-a934y1 Y3 ulyum paiysis pue sisi| euney
aulw-a4d uo paseq ‘@dAy walsAsoda pue|ssed ay3 ul Juasaud ‘(sjewwew ‘spaiq ‘sajindas '3:9) dnoud a8e|jquiasse |euney yoea
wouJy (219 4910e4RYD |BSIDdSIP 131p ‘©8esn 1enqey ‘uianied AlAnoe "3'9) sonisualoeleyd sa10ads Jo a8ueld e Jo uolleiuasauday $91039ds 91e4qaIDA
‘peap 40 ¥a1s ‘Ayyjeay payued usaym Ayljeay aJe s9941 Jo/pue sqnuays 40 %S5/ ueyl alolA ‘Juasaud saidads sseud Suixy usSosiN Alljigeuieisns
'sa10ads jue|d aAl1eU JO JUBWAO[ASP 3Y] 1934Je A|]ISIA JO SI3QWINU [BIZURISGNS Ul JNJJ0 10U Op S1S3d "UleJ Ja)je
JO 2UeqJNISIP J31Je $3129dS BAIIBU 91BUIWOP 10U OP SPI3\ "9IUBgINISIP J91je aletauadal Jo/pue aAIAINS s31dads paysi|gels] 22UeqJnisip 03 IdU3l|ISaY
Y319y ul wig<
3ulaq yoea ey g 4ad swals Gz< 40 Y319y pue ANsudp 93.4] "I9A0I Sseud [e101 JO %09 1sed| e asludwod sa1dads sseud ajgeuisaq 24n31on11s Alunwwo)
Ju9saud aJe sa10ads ssedd aunised snonainu ‘sjgeleled uolysodwod saadg uonelaon
"adojs umop Y18us| ul WOT< Jo eale Ul W 0Z< ’
$90eJINS 3Jeq ON *(JUasald aJe JDA0D JO SaUNIea) J3Y)0 40 S30| ‘SHI0U JI %0S J0) JuUasaid SI JSA0D BAIIRIBZDA %40/ JO WNWIUIA| JBA0D 22BLNS
'siap|oyaels ayl Aq paaude pue paulep usaq
9ABY S}1J2US( JO/ PUE SIIWOUO0ID PP “SSIIIAILIE JUSWSSeUBW 3[11ED 9JBS 0] SAIDNPUOD PUE 3|qISSadde AjIpeal aJe sealy
"UOIIUD1DJ JI19Y] JOJ SIUBWDIITe UDIILIM [BWLIOS OJUI PRIIUD dARY SIDp|oyaels
SS9|UN PIAOWJ US3Q dABY 24n3dNJlSeljul Jaylo pue (d1jgnd ay3 Aq pasn asoyl 1daoxa) speod ‘98eJ01s 4a1em ‘sduip|ing ash pueq
"JuasaJd aJe SjusIIINU-0JdIW pue oudew a1enbapy 'sjuoiquAsoldIw Jaylo Jo/pue
oeziy4400Aw ‘JaAe| 19111) e 40 9du3saud 3yl Aq paduspIAS Se SuldINI20 dJe $9ssa204d Sul|oAd34 pue uolle|NWNJE JUBLIINN SuipAd JualnN
'%GT> S (dS3) @8e1uadiad wnipos agueydx] |10 1U3lU02 WNIPOS josdoy
'G'g pue §'G udamiaq st Hd |10S Hd ’
(AuAnonpuod
‘w/Sp 9°0> SI 3uau0d Ajuijes |10S |ea1dsa) Auies
‘uonipuod 3ulinjjod-uou a|gels e 0] palell|igeys.s pue 3no paues|d 3q 0} sadel0ls Jarem Auiq SuoISIaAI]

"paJinbaJ se 1ya| pue pasi|iqels a¢ 03} SUOISISAIP pue sa8elo)s Jajem uea|)

393.) ‘sagel01s J21e/\

sanidalqo Ayjenb
Jaiem Su131as pue suoiesIIsaAul 24niny 03 393[gNs 3|qeuleISNS 3¢ 01 PAUIWISIP SE JO ‘G'6 03 §°G Jo d8ued Hd pue wa/sH 0OS‘T
JO WwnWiXew ANAIZNPUOD [BI14303]3 JO SHWI| JUBUILIEBIUOD SABY J4OUNJ JIEM 3DBJINS AQ Pa1J34Je S1a1em SUIAIRDa4 3insu]

Ayjenb ua1epn

‘suiseq |0J3U02 JUSWIPIS JO seale 9|gels Oljul Ja1em 1I3JIp O] suledp UOISISAIp pue sjueq Jnojuod JO asN

GMWC_NLU J3lem adeling

‘paljdde usaq aAey sainseaw UOIIESIIIW UOISO.]

|0J3U0d UoisoJ]

", 7> J0 JualpeJs sey ealy

juaipeud adojs

Aujigels wiojpue

SeaJy |elisnpuj/iue|d auliN ‘v

'SI19P|0YaXeIS BY1 YUM paaJge S|and)
03 PAJNPaJ S$HYSII PUE SPIEPUE]S UBI|E4ISNY PUE SDUI[IPINS JUBAS|SJ Y}IM SDUBPIOIIE Ul USYEMIPUN U] SBY JUBUISSISSE YSIY

Alojes

*19111| 483] BulpNn|dUl $324NOS J91|3Ys 4O UOIIRIaUIS |elnieu jo suSis pue s8o| pue s8els ‘saxoq 3sau
Se yans uollelljiqeyas Suunp papinoad 1eligey JO 9sn SAI19e JO JUDPIAS ‘sue|d pooy Jo Alalen e :Suipnjoul ‘Quasald aue adA)

eLIRMI)

J03e21pU|

JUSWIdI3 uoneyjiqeyay

315



WARATAH COAL | Galilee Coal Project | supplementary Environmental Impact Statement - March 2013

665 JO %S 98ed

‘PaWIIJU0D 3Q 0} [|13S DJB SAUS DIUIDJY 4 :DION

‘paijdde

1USWI1EaJ]) 9Y] PUB $31IS PIJLUIWIEIUOD SBIJIIUSP! YIIYM J21SIS4 SOUS POIBUIWEIUOD 3Y) SIPN|IUI UOIIBIUSWNIOP 34NSO[D
'S19P|0Y33e1S Y3 YlM pasuse S|9A3)

0} Pa2NPaJ SHSLI PUB SPJEPUER]S UBI|EJISNY PUB SBUISPINS JUBAS|3J YHM 9OUBPIOIIE Ul USXELIDPUN UDIQ SBY JUSWSSISSE XSIY

A1ojes

4913| Jes|
Buipnjoul $924n0S J23|3Ys JO uollesauasd |eanleu Jo sudis pue siue|d pooy Jo A1alieA e :3uipnjoul ‘quasald aue adAl walsAs0d
|e4o3sed JO sjueliqeyul 91elgaliaAul pue a1eigqauaA Jo Ajiolew ayi Aq pasinbaa saounos Jalem pue ayays ‘pooy |edtdA|

24n1dnJls jejiqgeH

eLRMI)

J03e21pU|

juUaWId|d uone|iqeyay

316



Appendices

8.7 Monitoring Program

Regular monitoring of the rehabilitation will be required during the vegetation establishment period,
to demonstrate whether the objectives of the rehabilitation strategy are being achieved and
whether a sustainable landform has been provided. In addition to rehabilitated areas, reference sites
will be identified and monitored to allow a comparison of the development and success of the

rehabilitation against a control.

Reference sites indicate the condition of surrounding un-mined areas, or areas successfully
rehabilitated, that the mine sites must replicate. In the absence of any currently operating Galilee
Basin Mines the rehabilitation at the Peak Downs Mine in the Bowen Basin will be reviewed to

determine if any areas would provide suitable reference sites for the project.

Monitoring will be conducted periodically by independent, suitably skilled and qualified persons at
locations which will be representative of the range of conditions on the rehabilitating areas. Annual
reviews will be conducted of monitoring data to assess trends and monitoring program

effectiveness. Monitoring of the rehabilitated areas will broadly involve the following:

e Ongoing chemical analysis of topsoil

e Comparison of soil erosion rates and rill and gully dimensions with measurements taken
from reference sites

e Comparison of vegetation measurements with measurements taken from reference sites

e Ongoing analysis of water quality parameters in accordance with the development consent
and environmental protection licence conditions from data collected monthly at water
storages, ramps and pits, sediment basins and sewage effluent outfalls on-site, and from
creeks (upstream and downstream of mine)

e Visual surveillance including the use of digital photogrammetry / low level oblique or vertical
aerial photography to monitor changes over time in the rehabilitation (e.g. changes in

vegetation structure, erosion rates and landform drainage).

More specifically, monitoring of the elements in Table 15 will be undertaken to determine the level

of achievement of success criteria.
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Table 14: Monitoring Elements

Rehabilitation aspect

| Element to be monitored

Ecosystem establishment

Groundcover

Percentage of ground covered by vegetation, rocks, logs and other
obstructions.

Obstruction lengths and widths (indicates the amount of ground cover
that is present to collect, hold and disseminate available resources
necessary for ecosystem function) for use in Landscape Function
Analysis (LFA).

Fetch lengths (measure of distances of soil surface that is bare of
matter that could slow water velocity) for use in LFA.

Community structure and
composition

Species composition.

Number and form of ground cover and understorey species per plot.
Density, height, canopy cover and DBH of tree and large shrub species.
Numbers, heights and species identity (where able to be determined)
of any seedlings.

Evidence of reproduction/regeneration (e.g. flower heads,
fruits/seeds, germination of seedlings etc).

Assessment of individual plant health (healthy, sick or dead).

Habitat Availability and variety of food sources (e.g. flowering/fruiting trees,
presence of invertebrates etc).
Availability and variety of shelter (e.g. depth of leaf litter, presence of
logs, hollows etc).
Presence/absence of free water.

Fauna Presence and approximate abundance and distribution of functional

indicator invertebrate species.

General observations of vertebrate species (including species of
conservation significance).

Detailed fauna surveys including presence and approximate
abundance and distribution of vertebrate species (focussing on species
of conservation significance).

Weeds and pests

Species identity.
Approximate numbers/level of infestation.
Observations of impact on rehabilitation (if any).

Erosion Monitoring and Soil Characteristics

Soil

Stability, infiltration and nutrient cycling undertaken according to LFA
procedure.

Electrical Conductivity, as a measure of salinity.

pH.

Soil exchangeable Na potential.

Erosion

Location and extent of sheet wash.

Location and extent of rill and gully erosion including measurements of
depth, width and length.

Extent of bare areas with potential to erode.

Sediment movement and runoff.

Geotechnical Stability

Stability of batter and surface settlements, in particular where these
features could impact on the performance of any surface water
management system.
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Surface integrity of landform cover/capping (measurement of extent
of integrity failure).
Landform slumping (distance of material movement and extent).

Surface and Groundwater

Groundwater quality and depth.

Efficiency of landform surface water drainage systems.

Presence and quality of any surface water and seepage at selected
locations at the lower part of potentially acid producing landforms
such as reject dumps.

Water quality including pH, EC and total suspended solids of water in
water storages, ramps and pits, sediment basins and sewage effluent
outfalls onsite.

Water quality including pH, salinity and turbidity of water entering
creek/river systems on site.

Creeks and Diversions

Vegetation density, diversity and vigour.

Structural stability of channel.

Water quality including pH, salinity and turbidity of water entering
creek/river systems on site.

8.8 Maintenance

Maintenance of rehabilitated areas will be undertaken where necessary and in response to results of
the monitoring program, to ensure success criteria are met, or in the case of progressive
rehabilitation, are projected to be met at the time of mine closure. Depending on the criteria to be
achieved, examples of maintenance works include re-seeding or planting of tube stock of tree and /
or shrub species to meet required revegetation parameters and implementation of erosion

protection measures to reduce erosion rates.

Responsibility for the maintenance of rehabilitation will lie with Waratah Coal, as owner / operator
of the project. As extensive areas of disturbed land will not be available for progressive
rehabilitation, much of the rehabilitation work will be required to be carried out at the end of mine
life. Post-mining surveys of the rehabilitation will be undertaken across the site to determine
whether the site meets the success criteria and whether this result is being maintained over time.
Once this occurs and the site is relinquished, the land will be returned to the relevant stakeholders

and maintenance of the rehabilitation will no longer be required.
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9. Conclusions

1. Comprehensive geotechnical hydrological, hydrogeological and geotechnical studies have been

completed to ascertain the best method for rejects and tailings disposal.

N

Options for the tailings storage facility which have been investigated include trucking dry tailings,
in-pit disposal of dry tailings, conventional thickener and tailings dam, and thickened tailings
disposal. The preferred option is trucking tailings dry paste and rejects to disposal cells. A

water balance flow chart has been prepared for this method.

3. Cells are to be designed and constructed in box cut and in pit spoil piles. Properly engineered clay
blankets will be constructed to encase all tailings and rejects. Although testing to date indicates

that tailings and rejects are benign blanket encasement will prevent any oxidisation or seepage.
4. Analyses have been completed for geotechnical stability of all cell batters.

5. Filter pressing is required to obtain a transportable tailings paste. Phoenix belt presses are
proposed. Tailings and rejects will be dumped into cells, then spread and track compacted by

dozer.

6. Monitoring techniques will include the use of piezometers, routine groundwater testing and
survey monuments to ensure adequacy of the disposal cells. All cells will have the required
design storage allowance and on completion of infilling, they will be capped with impervious,

compacted fill, topsoiled and seeded.

N

Thorough and extensive rehabilitation is required to ensure that the post-mining landform is of
the same standard as the pre-mining condition. All effort will be made to promote vegetation

regrowth which allows for a stable, natural ecosystem.
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