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This Carmichael Coal Mine and Rail Project: Hazard Category Assessment and Hydraulic Performance of
Dams (the Report) has been prepared by GHD Pty Ltd (GHD) on behalf of and for Adani Mining Pty Ltd
(Adani) in accordance with an agreement between GHD and Adani.

The Report may only be used and relied on by Adani for the purpose of informing Carmichael Coal Mine
and Rail project and may not be used by, or relied on by any person other than Adani.

The services undertaken by GHD in connection with preparing the Report were limited to those specifically
detailed in this Report.

The Report is based on conditions encountered and information reviewed, including assumptions made by
GHD, at the time of preparing the Report.

To the maximum extent permitted by law GHD expressly disclaims responsibility for or liability arising from:
any error in, or omission in connection with assumptions, or

reliance on the Report by a third party, or use of this Report other than for the Purpose.
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Glossary of Terms

Annual Exceedance
Probability (AEP)

Average Recurrence Interval
(ARI)

Consequence Category

Critical Wet Period

Dam Break

Design Storage Allowance
(DSA)

Environmental Authority (EA)

Extreme Storm Storages
(ESS)

Failure to Contain

Intensity Frequency Duration
(IFD)

Mandatory Reporting Level
(MRL)

Manual for Assessing Hazard
Categories and Hydraulic
Performance of Dams

Minimum Containment
Concentration

Process Water

The Annual Exceedance Probability is the probability
that a given rainfall total accumulated over a given
duration will be exceeded in any one year.

The average or expected value of the periods
between exceedance or a given rainfall total
accumulated over a given duration

Can be categorised as ‘High’, ‘Significant’ or ‘Low’
depending on the level of harm likely to occur.

Critical wet period commences from the 1st of
November each year for a predetermined duration of
the following wet season. It is used to determine the
maximum volume of water required for design storage
allowance calculations.

Collapse of a regulated dam due to any possible
cause.

The Design Storage Allowance is equal to the
process inputs for the upcoming year plus the
estimated runoff from the critical wet period.
(Assuming 100% runoff).

A document issued by the Department of
Environment and Heritage Protection outlining
environmental compliance and regulatory conditions.

The ESS is the volume of remaining water measured
from the MRL to the spillway elevation.

Spills, release or seepage from a regulated structure
that does not fall under the definition of Dam Break.

Statistical rainfall intensities for specific Average
Recurrence Intervals and durations.

Defined in the Manual for Assessing Hazard
Categories and Hydraulic Performances of Dams as
the lowest level required for storm event containment
or wave allowance.

Manual produced by the Department of Environment
and Heritage Protection used for administering
authority, for hazard category assessment and
certification of the design of ‘regulated structures’, as
constructed as part of environmentally relevant
activities (ERAS) under the Environmental Protection
Act 1994 (EP Act).

An assessment undertaken in order to determine the
hazard category based on dam containment
concentrations. Dams exceeding predetermined
concentrations are classed as ‘significant’.

Water involved in the manufacturing or treatment
process.
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Regulated Structures Includes land-based containment structures, levees,
bunds and voids, but not a tank or container designed
and constructed to an Australian Standard that deals
with strength and structural integrity.

Spillway A structure used to channel surplus water from dams.

Wave Action The action caused by waves acting on an upstream
embankment.

Wet Season Containment Volume of water acting on contributing catchments

required for design storage allowance calculations.
Volume is relative to previously determined hazard
categories.
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Introduction

1.1 Project Overview

Adani Mining Pty Ltd (Adani, the Proponent), commenced an Environmental Impact Statement
(EIS) process for the Carmichael Coal Mine and Rail Project (the Project) in 2010. On

26 November 2010, the Queensland (QIld) Office of the Coordinator General declared the
Project a ‘significant project’ and the Project was referred to the Commonwealth Department of
Sustainability, Environment, Water, Population and Communities (DSEWPaC) (referral No.
2010/5736). The Project was assessed to be a controlled action on the 6 January 2011 under
section 75 and section 87 of the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act). The controlling provisions for the Project include:

World Heritage properties (sections 12 & 15A)

National Heritage places (sections 15B & 15C)

Wetlands (Ramsar) (sections 16 & 17B)

Listed threatened species and communities (sections 18 & 18A)
Listed migratory species (sections 20 & 20A)

The Great Barrier Reef Marine Park (GBRMP) (sections 24B & 24C)
Protection of water resources (sections 24D & 24E)

The QIld Government’s EIS process has been accredited for the assessment under Part 8 of the
EPBC Act (1999) in accordance with the bilateral agreement between the Commonwealth of
Australia and the State of Queensland.

The Proponent prepared an EIS in accordance with the Terms of Reference (ToR) issued by the
Qld Coordinator-General in May 2011 (QIld Government, 2011). The EIS process is managed
under section 26(1) (a) of the State Development and Public Works Act 1971 (SDPWO Act),
which is administered by the Qld Government’s Department of State Development,
Infrastructure and Planning (DSDIP).

Project components are as follows:

The Project (Mine): a greenfield coal mine over EPC 1690 and the eastern portion of
EPC 1080, which includes both open cut and underground mining, on mine infrastructure
and associated mine processing facilities (the Mine) and the Mine (offsite) infrastructure
including a workers accommodation village and associated facilities, a permanent airport
site, an industrial area and water supply infrastructure

The Project (Rall): a greenfield rail line connecting the mine to the existing Goonyella and
Newlands rail systems to provide for the export of coal via the Port of Hay Point
(Dudgeon Point expansion) and the Port of Abbot Point, respectively including:

— Rail (west): a 120 km dual gauge portion running west from the Mine site east to
Diamond Creek

— Rail (east): a 69 km narrow gauge portion running east from Diamond Creek
connecting to the Goonyella rail system south of Moranbah
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— Quarries: The use of five local quarries to extract quarry materials for construction and
operational purposes.

The project location is shown in Figure 1.

1.2 Report Objectives

GHD was commissioned by Adani Mining to complete an assessment of onsite dam structures
for the current mine site as per the recently submitted supplementary environmental impact
statement (SEIS). The assessment was conducted in accordance with the newly revised
Manual for Assessing Consequence Categories and Hydraulic Performance of Dams (EM635)
dated November 2013, herein referred to as ‘The Manual'.

It should be noted that due to the current stage of the project further testing analysis and design
will be required. This additional information may lead to refined consequence categories and
hydraulic performance of structures.

1.3 Scope

GHD undertook the consequence assessment for each dam based on the assessment of the
hazard scenarios outlined within ‘The Manual’ (DEHP, 2013). Included within this assessment
was the ‘failure to contain — overtopping’, ‘failure to contain — seepage’ and dam break’
assessments. The design storage allowance (DSA) and mandatory reporting levels (MRL) were
also calculated and provided where applicable as part of the assessment. The following points
outline the scope of the assessments:

Preliminary assessment in accordance with the ‘Manual for Assessing Consequence
Categories and Hydraulic Performance of Dams’ (DEHP, 2013a).

Preliminary assessment in accordance with ‘Structures which are dams or levees
constructed as part of environmentally relevant activities’ (DEHP, 2013b).

1.4 Limitations

A 30 metre digital elevation model (DEM) was used as an input into the 2D hydraulic
model for the ‘Failure to Contain — dam break’ scenario due to limitation in the extent of
the LiDAR data.

The extent of 2D modelling was set at 20 kilometres downstream for the dam break
analysis. Due to the flat terrain it was deemed that during a dam break or the ‘failure to
contain — overtopping’ scenario water would dissipate quickly.

1.5 Assumptions

The following assumptions have been adopted when completing the consequence assessment
and hydraulic performance calculations for all regulated dams on site. Specific assumptions
have also been included for those dams that comply with the Guidelines for Failure Impact
Assessment of Water Dams (DEWS, 2012):

All information provided by Adani and other third party sources as part of the SEIS
submission has been relied upon as accurate and correct

All failure scenarios have been completed in accordance with 'The Manual’ and the SEIS
mine plan including the dam locations and top soil storage areas
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All dams, including Raw Water dams and tailings dams, have been fully assessed in
accordance with ‘The Manual’

Design storage allowance (DSA), extreme storm storage (ESS) and the mandatory
reporting levels (MRL) have been assessed for each regulated structure in isolation

Employees and operational staff associated with the operations for which the holder of an
authority is responsible have been included for this consequence assessment. This does
not include employees or staff undertaking non-permanent work i.e. one-off site
investigations

All areas identified to contain employees and operational staff will contain more than 10
personal at any one time, as directed by Adani.

The assessment of the levees was undertaken using the top soil locations submitted as
part of ‘Appendix K4 — Flood Mitigation and Creek Diversion Design’ (GHD, 2013c) as
each levee was designed based on these top soil locations.
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Location and Description of Dams

2.1 Description of Dams

The Carmichael Coal Mine consists of 36 dams used for storage of mine affected water (MAW),
sediment affected water (SAW), tailings, process water, and raw/clean water storage, see
Figure 3. All dams were designed to be either a turkey’s nest or completely dug into the existing
surface.

The following points give a brief description of each dam type according to the storage
classification.

Raw Water Dam:

Contains raw water that is received from an external water supply, it is considered clean water
for the purposes of this investigation. The Raw Water Dam is situated close to the MIA.

Mine Affected Water Dam:

Mine affected water dams store water that has been through a task and is potentially
contaminated by the mining activities. There are two central MAW dams located adjacent to the
Carmichael River. These receive water from MAW transfer dams that are interconnected by a
pumped system. The MAW transfer dams receive MAW from both other MAW dams and also
directly from the pits

Sediment Affected Water Dam:

Sediment affected dams contain a higher sediment load due to surface runoff but have not been
contaminated by direct mine activities. Sediment dams can be found in both the overburden
area and the disturbed area for each pit. The overburden sediment dams are designed to be
inground basins. The disturbed area sediment dams will be progressively moved as the mine
progresses.

Process Water Dam:
Dams containing process water hold water that has been used on site to complete a task
Tailings Dam:

Tailings water is water that has been processed through the Coal Handling Preparation Plant
(CHPP). Tailings water has significantly poorer water quality then other dams on site. The
tailings facility consists of 12 tailings cells, a decant water pond, and an additional decant mine
affected water pond. The tailings cells have been constructed as above ground ‘turkey’s nest’
earth embankment structures using selected and compacted earth fill excavated from within the
basin of the dams. The size and number the dams required is dependent on the rate at which
water will bleed from the slurry deposited into the dams, thereby allowing the tailings to
consolidate sufficiently for them to be excavated and transported to the containment cells
located within out of pit storage emplacements Pits D and E.

For concept purposes, a two year rotation of the dams has been made such that sufficient
operational contingency is built into the system for them to be filled, for the tailings to dry, and
for tailings removal. The six year cycle of filling wet tailings cells to excavating dry tails should
be refined during final design phases.
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To further maximise management of the tailings slurry, the 12 tailings cells have been divided
into three (3) modules of four (4) individual cells. The tailings would be deposited into each cell
on a two year (2) rotational basis via a feed pipeline placed along the basin edge of the
embankment crest.

The deposited tailings would form a natural beach sloping towards the inner wall of each cell
where a suitably constructed decant structure would collect the bleed water, together with any
rainfall sourced run-off during the wet season. The decant water from the tailings would be fed
to a decant sediment pond and continue on to the decant pond from where it would be pumped
back to the CHPP for reuse,

The schematic shown in Figure 2 illustrates the layout of the tailing cells. SEIS Submission
Appendix 02 (GHD, 2013d) Waste Management Strategy provides further details on the tailings
storage facility and the waste management process.

Figure 2 Tailings Storage Facility Layout

2.2 Dam Locations

Table 1 details the location and storage classification of each dam. Note that the dam
information provided in Table 1, has been adopted based on the information presented within
the SEIS submission and has formed the basis for this assessment.

Table 1 Dam Location and Storage Classification

Number Dam Name Asset Base Storage Latitude® Longltude
Classification

MAW Northern Mine Affected Water -21.999 146.31
Transfer Dam Storage
Pit B

2 MAW Northern Mine Affected Water -22.025 146.339
Transfer Dam Storage
PitC

3 MAW Northern Mine affected water  -22.075 146.365
Transfer Dam storage
Pit D

4 MAW Northern Mine affected water  -22.1 146.384
Transfer Dam storage
Pit E

5 MAW South Mine affected water  -22.149 146.411
Transfer Dam storage
Pit F
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Number Dam Name Asset Base Storage Latitude® Longltude
Classification

MAW South
Transfer Dam
Pit G

7 MAW Dam Pit Northern
D

8 MAW Dam Pit Northern
E

9 Process Northern
Water Dam

North

10 Process South
Water Dam
South

11 Central MAW  Northern
Dam North

12 Central MAW  South
Dam South

13 Raw Water South
Dam South

14 Raw Water
Dam North

15 Overburden
Sediment
Dam Pit B

15 Overburden
Sediment
Dam Pit C

17 Sediment South
Dam Pit F

18 Overburden South
Sediment
Dam Pit G

19 Sediment North
Phased Dam
Pit B

20 Sediment North
Phased Dam
Pit C

21 Sediment North
Phased Dam
Pit D

22 Sediment North
Phased Dam
Pit E

23 Sediment South
Phased Dam
Pit F

Northern

Northern

Northern

Mine affected water
storage

Mine affected water
storage + tailings
reject surface water
runoff

Mine affected water
storage + tailings
reject surface water
runoff

Process water
storage

Process water
storage

Main mine affected
water storage

Main mine affected
water storage

Raw (clean) water
storage

Raw (clean) water
storage
Overburden surface
water storage

Overburden surface
water storage

Overburden surface
water storage
Overburden surface
water storage

Undisturbed surface
water storage

Undisturbed surface
water storage

Undisturbed surface
water storage

Undisturbed surface
water storage

Undisturbed surface
water storage

-22.179

-22.034

-22.069

-22.01

-22.215

-22.078

-22.118

-22.219

146.389

-21.972

-21.985

-22.12

-22.148

146.421

146.401

146.424

146.383

146.463

146.435

146.374

146.459

-22.018

146.344

146.363

146.455

146.464
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Number Dam Name Asset Base Storage Latitude® Longltude
Classification

Undisturbed surface
water storage

Sediment South
Phased Dam
Pit G
25-28 Tailings North
(4 Cells)  Module 1
29-32 Tailings North
(4 Cells)y  Module 2
33-36 Tailings North

(4 Cells)  Module 3
Notes:

Tailings storage
Tallings storage

Tailings storage

1 Latitude and Longitude taken from the centre of the dam
2 Sediment Phased Dams move in progression with the high wall
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-21.99

-21.995

-22.00

146.395

146.395

146.395











































































































































































































































































































































































































































































































































































