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Agenda

1. Project Introduction

2. Key Issues
— Mine Designh & Operation
— Water Management & Impacts
— Economics
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POSCO-Hume Coal Project

* Acquired as partofalJVin 2010
* Acquired 100% in 2013

 Will have invested more than
$200m by end of 2019
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Project Introduction




Project Description - Hume Coal Project

Low impact underground coal mine:

* 50Mt ROM coal from the Wongawilli Seam
39Mt of saleable coal over 23yr mine life
55% metallurgical & 45% thermal coal
Nominal 3Mtpa coal for sale
S373m NPV of direct benefits to NSW
300 full time jobs, 400 construction jobs

. . . Hume Coal Pty Lirnit-ed
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Project Description - Berrima Rall Project

A new 1km rail spur and loop connecting to existing rail
infrastructure:

* Coal will be railed to Port Kembla

* Up to 4Mtpa of rail capacity is available
e Port Capacity 18Mtpa, 13.3Mtpa unused
* 5 train movements per day (3Mtpa)

» Covered coal wagons will be utilised

. . . Hume Coal Pty Lirnit-ed
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Project History
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Project Layout
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Provision of High Quality Coking Coal

* The Southern Coalfield is the only significant source of quality
hard metallurgical or coking coal in NSW.

* Within the project area, the coal has all the necessary
characteristics to produce a product that generally meets
export coking coal specifications, and contains some highly
attractive qualities such as ultralow phosphorous.

Hume Coal Pty Limited
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Project Location

* Rail links to the Port Kembla Coal Terminal, currently an under-
utilised asset that is ready to accept coal from the Hume Coal
Project.

* C(Close to the Moss Vale Enterprise Corridor, an area established by
the local council to encourage an increase in industrial,
employment generating land uses in the area.

* The surface infrastructure area situated on predominantly cleared
land to avoid sensitive environmental features, and is in an area
with limited neighbouring sensitive receivers.

* Due to the underground, non-caving nature of the mine, existing
land uses will continue across 98% of the project area, without
impacts from mine-induced subsidence.

. . . Hume Coal Pty Limited
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Landownership & Land use

* The main land uses within and adjacent to the project area are
agricultural, industrial, extractive, forestry, rural residential and residential.
e Over half of the area comprises cleared land.

* Only 2% of the project area will be required for surface infrastructure area.

Landownership
Government owned land 1,383
Freehold land (Hume Coal and its subsidiaries) 1,253
Freehold land (other) 2,403

Crown land 12

Total 5,051

. . . Hume Coal Pty Lirnit-ed
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15

Community

* 31% of the individual community submissions were in support of
the projects, and 69% objected

* The majority of the individual community submissions from the
Wingecarribee LGA opposed the two projects.

* Majority of submissions from the LGAs of Wollongong, Shellharbour,
Kiama, Goulburn-Mulwaree and Wollondilly support the project

* Vast majority of objections were in ‘form letter’ format (92%)

* ~40% of form letters came from Sydney

. . . Hume Coal Pty Limiied
Commercial in confidence ABN 90 070017 784
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* DP&E state “the vast majority of the community (Wingecarribee LGA residents)

have expressed their opposition to the project”
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Best Practice Impact Mitigation

The project’s design includes features that exceed the normal practices
used in Australian coal mines and go beyond minimum regulatory
standards, particularly:

* Alow impact underground coal mine resulting in negligible subsidence
which greatly reduces surface and groundwater impacts

» Sealing panels with bulkheads after extraction and reject backfilling,
which allows the early recovery of groundwater levels.

* Rejects will be placed underground, removing the need for a permanent
surface emplacement.

* Full and empty coal wagons travelling to and from the mine will be
covered.

. Hume Coal Pty Limiied
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DP&E Assessment

DP&E focused on Mine Design, Groundwater and Economics. These will be
addressed in the following sections.

DP&E assessed the potential impacts including:
— Noise & Vibration
— Air Quality & Greenhouse Gas Emissions
— Traffic
— Biodiversity
— Heritage
— Agriculture
— Rehabilitation

DP&E concluded that “these potential impacts would be similar to, or less than,

other approved underground mining projects. The Department accepts that these
potential impacts are likely to be able to be managed, mitigated or offset to
achieve an acceptable level of environmental performance”

. . . Hume Coal Pty Limiied
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Mine Design & Operation




Key DP&E Issues- Mining

The combination of untested mining method and unconventional method
of storing water underground is likely to result in serious operational safety
risks

Unconventional mine design may result in unexpected sterilisation of coal
Safety risks relating to the storage of water underground using Bulkheads

Hume Coal Pty Limited
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Exploration

Total 345 holes
167 Historic holes

178 Exploration & GW
Bores

Total EL Area 89km?
About 4 bores km?
Total of 108 cored holes

which have CQ lab test
results.

Hume Coal Pty Limited
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Geological Structure
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Key Design Considerations

* No en masse overburden caving - overburden fracturing to be either
prevented or at worst maintained at insignificant levels to minimise
groundwater inflows.

 Completed mine workings must remain accessible by persons and be
suitably stable for CHPP reject emplacement and disposal.

 The mine layout can be sub-divided into discrete mining panels that can
be permanently sealed soon after mining in a panel is complete so as to
allow the workings to become flooded as soon as possible.

Hume Coal Pty Limited
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Total Production Tonnes of Various Mining Methods
Compared to their Respective Total Groundwater Inflows
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Similar mine designs

Mine B, NSW Mine C, Ohio
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Mine E, Qld

* Nearly all 70° breakaway
e Unsupported Roof
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NSW Resource Regulator on innovation

NSW Resource Regulator Innovation Policy (published January 2019)
We are committed to having a responsive and effective regulatory framework for work
health and safety that supports the development, trial and adoption of new
technologies, systems and products.

The purpose of this policy is to make clear how we will ensure that the regulatory

framework for work health and safety at mines and petroleum sites:

e supports continuous improvement of health and safety through design,
technology, product and system innovation and development

* does not directly, or indirectly, inhibit investment in the development and
adoption of improved technologies and products.

An innovative Mine Design does not affect the ability for the project to be approved

. . Hume Coal Pty Limited
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Mining System Design Process

Identification of appropriate design method (ARMPS-HWM)

Preliminary design

Presentation of concept to DP&E (December 2014)

Conceptual project development plan review by DRE

Risk assessment workshops

Update presented to DP&E (May 2015) DP&E has been
Peer review (Dr Bruce Hebblewhite) co.ns:ulted aboutﬁthe
Adequacy Review of EIS by DP&E (Nov 2016) /1ng system since
Risk assessment reviews late 2014.
Numerical model scoping (Mine Advice and Dr Bruce Hebblewhite)
DP&E review by independent experts (chaired by Ted Brown)

3D numerical modelling (validated updated design)
Results of 3D modelling provided to DP&E’s experts
Peer review of numerical modelling (Dr Bruce Hebblewhite)

Hume Coal Pty Limited
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Mine design
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Response to DP&E- Design

“The proposed ... mining method relies upon  False. This is a fundamental
narrow web pillars ... remaining stable in the = mischaracterisation of the assessment, the
long-term” outcomes of the Experts Meeting, the
numerical modelling and the supplementary
expert reports. The stability of the pillar
system as a whole is the key consideration as
to whether the proposed layout designs are
= fit-for-purpose, and not the strength and
/ 2 stability of individual web pillars.

S ////

Chain Pillar

/"_/ /
Barrier Pillar )
- . . Web Pillar

PILLAR
SYSTEM

Hume Coal Pty Limited
ABN 80070017 784
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Response to DP&E- Design
DPRE Issue/Assertion | Evidence

“The proposed ... 1. During the meeting of experts on 28 March, 2018 the
mining method relies  experts (including DP & E experts) agreed that the stability
upon narrow web of the system as a whole is the key consideration as to
pillars ... remaining whether the proposed layout designs are fit-for-purpose,
stable in the long- and not the strength and stability of individual web pillars.
term” 2. The numerical modelling undertaken by Emeritus

Professor Keith Heasley on behalf of Hume Coal
demonstrates that the surface subsidence consequences
of long-term web pillar instability (regardless of likelihood)
are insignificant.

3. There are no operational safety issues associated with
long-term instability of individual web pillars

Hume Coal Pty Limited
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Response to DP&E- Design
DPGElssue/Assertion | Evidence

“The Department Dr Bruce Hebblewhite (mining expert):

considers that the issue  DPE claim that such web pillar failures may pose a direct risk to

of pillar stability has not  worker health and safety as a result of roof falls and ground falls. If

been adequately such falls were to occur in roadways between the web pillars, it is

resolved by the 3D highly unlikely to impact on worker safety, since no personnel will

numerical modelling and be operating in such roadways at any time.

that there are significant

residual risks to worker =~ DP&E discuss the risks posed by geological structure such as

health and safety” cleating, especially when such structure is parallel to the rib line
orientation of the web pillars. Rib falls could then compromise the
pillar stability. It is the type of issue that can be dealt with in
ongoing operational management and planning where individual
panels can be modified — either in direction or web pillar width, to
cope with such localised issues. It is certainly not a project-
stopping issue.

Hume Coal Pty Limited

28 Commercial in confidence ABN 90 070 017 784



Response to DP&E- Design

“The Department considers that the The risks to worker health and safety
issue of pillar stability has not been are no different from other forms of
adequately resolved by the 3D underground mining such as partial
numerical modelling and that there are  pillar extraction and full extraction bord
significant residual risks to worker and pillar mining. In fact, the proposed
health and safety” use of remotely controlled or semi-

autonomous mining equipment
significantly reduces worker exposure to
face hazards, as compared with these
methods

. Hume Coal Pty Limited
29 Commercial in confidence ABN 90 070 017 784



Remote Mining & Automation

* Practiced routinely in highwall mining
* Practiced under outburst conditions in South Coast mines

* Full underground automation is currently being implemented at a new Mine in
Central Queensland

* 4m wide extraction headings for improved stability (vs. 5.5m typical)
e Continuous haulage system

Continuous miner with continuous haulage, c. 1990

. . . Hume Coal Pty Lirnit-ed
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Inertial navigation

* Technology has existed for decades in
highwall mining for unsupported
plunges

— Inertial navigation
— Gamma horizon control

e Similar systems used underground at
mines in lllinois and Ohio

* CSIRO has recently developed a
significant upgrade to this technology

— Will allow absolute positioning of
the CM, rather than relative to
last plunge

— Measured deviation during UG
trials of 3cm over 120m

31 Commercial in confidence
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Continuous haulage systems

Flexvieyor 4FCT Crawler
Veyor

Manufacturer PM&P Sandvik A LLee Corp Sandvik

Image

Type Cascading Flexible belt Extendi.ble“ | Chain Teardrop
belts belt conveyor conveyor

Locations QLD NSW Ohio USA lllinois USA,  South Africa

(not and Qld

exhaustive)

Commercially Y Y Y N Y

available?

Other systems are available also, including bridge conveyors

Hume Coal Pty Limited
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Response to DP&E- Design
DPBElssue/Assertion _____ [Evidence

Assertion: The fact that the project needs to
lodge a “High risk activity notification” means
that the project carries more risk than other
mining projects.

Response: High risk activity notification is
required for many activities undertaken

regularly at underground coal mines including:

33 Commercial in confidence

Longwall mining
Pillar extraction
Shaft sinking

Drift development
Pillar reduction
Etc.

High risk activities notification e <

What is a high risk activity?

High risk activities have the significant potential for adverse safety outcomes if not planned and
carried out in a systematic and integrated manner. Careful consideration must be given to the risks
associated with the activity and the methods available to manage those risks.

The high risk activities scheme under the Work Health and Safety (Mines and Petroleum Sites)
Regulation 2014 (the Regulation) allows the regulator to review the arrangements for the proposed
activity to assess the planning and controls.

How much notice is needed?

A range of notice periods are in place for high risk activities and the relevant notice period for each
type of activity is set out in Schedule 3 of the Regulation, along with information that must be
provided as part of the notification.

Coal mine operators must ensure any notice given to the Regulator regarding a proposed high risk
activity is also given, as soon as is reasonably practicable, to an industry safety and health
representative and any site safety and health representative for the mine. Penalties apply if this
requirement is not met.

How do | notify a high risk activity?

See the Notifying the regulator of high risk activities DOCX, 6384.82 KB form for further
information.

Hume Coal Pty Limited
ABN 80070017 784



High Risk Activity Notifications
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Stores water underground?
old workings - flooded

old workings - flooded
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Not deliberately
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unknown
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Wongwill, Duncan, B&P

Mining method

bord and pillar, miniwalls
Partial p

Duncan method, minivall
Winiwall

bord and pillar

longwall

lengwall

lengwall

m @m
= =1
==
s =

lengwall
lengwall

m @
=1
c =
s =

Not Operating

Operation

t upon

impac

ies (HRA) and the potential for a HRA to
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34 Commercial in confidence

ivi

DP&E appears to have misrepresented the nature of High Risk

Act



Response to DP&E- Bulkheads

Assertion: There are The impoundment of water in underground workings
“inherent risks” associated is commonplace.

with impoundment of

groundwater Of the 29 mines listed in the previous slide some 16
underground. impound water in underground workings.

The remainder may inadvertently impound water in
mine goafs in low-lying areas.

Inrush, associated with the impoundment of water
underground is classed as a Principal Mining Hazard
under NSW legislation, and Hume Coal would operate
under an Inrush Principal Hazard Management Plan.

. . Hume Coal Pty Limited
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Response to DP&E- Bulkheads
DP&E Issue/Assertion _

Assertion: The risks associated with o
the impoundment of groundwater
underground may be “exacerbated by ulkhead

various other risks associated with
pillar stability”

Sealed mine void, filled
with water

Active part of the mine

Response: It is not clear how the two
issues are related. The bulkheads will
be insta”ed at the Sta rt Of panel Simplified panel cross section, showing bulkhead location
headings, not near web pillars.

Hume Coal Pty Limited
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showing
bulkhead




Response to DP&E- Bulkheads
DP&E Issue/Assertion | Evidence

l‘ . . -
The tlmlng Of the 6. The central flatly dipping area of the mine will be mined last, meaning that the panels in this
prO pO Sed area are not likely to be filled with water prior to mining operations ceasing altogether. The

impoundment of Source: Hume Coal Response to DP&E Mining Experts’

water” in flat-lying Reports, 11 July 2018, p. 41

parts of the mine

represents a residual  The timing of the proposed impoundment of water in areas

uncertainty of the mine that are flatly lying is discussed in Hume Coal’s
response to the mining expert reports. This is not a residual
issue and has been addressed.

. Hume Coal Pty Limiied
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Response to DP&E- Bulkheads

A bulkhead failure may The panels are designed to be down-dip of bulkhead

lead to the need to sites, meaning that if a bulkhead were to begin to leak,
discharge water the leakage rate would be limited to the groundwater
directly into creeks inflow to that single panel.

Remedial pressure grouting would require partial or full
depressurisation of the panel to the level of the
bulkhead, but not the full pumping-out of the panel.

The void behind the bulkhead would remain full during
remedial works, if such works were ever required.

. . Hume Coal Pty Limited
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Response to DP&E- Bulkheads
oracse/iserton [eidence
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Response to DP&E- Bulkheads

DP&E Issue/Assertion

“The PWD would only
provide approximately 10-
11 days of mine water
storage”

41 Commercial in confidence

Response

False. The modelled scenario where the PWD
reaches its peak storage of 625ML (vs. design
capacity of 720ML) occurs in only one of the 108
climate sequences modelled. This occurs very early
in the mine life when mine inflows are comparatively
low. Peak mine inflows occur mid-late in the mine
life, when there is a lot of spare underground storage
capacity. Furthermore, the mine infrastructure has
multiple water retention basins. The water
modelling was undertaken on the basis that these
are pumped dry after every rainfall event and the
water is transferred to the PWD. Under a worst-case
scenario, water could be left in these basins to
provide additional surface storage.

Hume Coal Pty Limited
ABN 80070017 784




Response to DP&E- Bulkheads
DP&E Issue/Assertion | Evidence

“The PWD would only sa00

prOVIde 1200 void- year13
approximately 10-11
days of mine water

year 2 M Groundwater inflowsto mi

] void - wet climate scenario
600

” M Peak PWD volume (climate

Sto ra ge sequence 2)
400 -
200 -
o - LITITITITITI]TITITITITITITITI

1234567 8 910111213141516171819

Year

200 Peak PWD level -

Megalitres

| W Daysof TOTAL surface storage
(emergency scenario)

M Days of PWD storage

1234567 8 910111213141516171819

Year

Hume Coal Pty Limited
ABN 80070017 784
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Another key concern relates to "Hume Mining System Concept Risk Assessment"
the level of risk assessment February 2015. (reviewed & updated March 2018)
undertaken: Included 2 subset Risk Assessments:

“many of

the matters raised in this report 1. Mining Systems Risks including:

could reasonably be expected to * Mine Layout

have been evaluated by the mine * Geotechnical design parameters

* Mining sequence

. . . * Working section selection
risk assessment of the mining . Mining Equipment

concept prior to deciding to * Productivity Assumptions
lodge a Development * Ventilation & Gas

Application”. * Spontaneous Combustion
* Reject Emplacement

owner(s) in a

2. Inundation and Inrush risks including:
* Failure of the bulkhead seal or surrounding strata
* Intersection of an already flooded panel
* Failure of the web due to hydrostatic pressure
* Geological structures
* Pillar Failures (Web, interpanel etc)

43 Commercial in confidence * Major roof fall in unventilated plunge



B ©

A o E
Actions from the risk assessment Hume Mining System Concept Risk Assessment - Modified Pine Feather™ held in February 2015

1 h enough to make

Current design - pillar width varies with geotechnical

Action

g (and understand flezibility in

Sought For haulage system and

: Severe mine design and aquifer behaviour) and independent peer 211112016 |modified the method of working to incorporate unsupported run outs.
2|geometry (e.g. geotechnical, surface, water parameters review Reference EIS financial model outputs
N N 2 Deuelnp an additional case based on i . TBM not feasible due to capez and profile.
Over conservatism in development Modera

assumptions

Upper quartile of industry standards adopted (Berrima) |,

ng technology e.g. Tunnel Boring Machine [TBM]

3
Geotechnical assessment (Mine advice)Hume02_01_FINAL pdi-&

single plunge [p sides)

Layout

Flex of mining system is impacted by
oTTrer geology

-

Low levels of environmental impact [ezcept water
inflow) allows for easier modification of mine plan

Severe

Investigate options to improve confidence of geology
and [ i

etc.

HUMIE52_264 DRAFT Web Panel Mine Lagout 02May201€ faults and
dlallemes d!g - |ncolpolaled genlogg into the mlne deslgn Rod Doxle
for use in

12012015
S10312016

BI0H2016

1810212016

Investigate opuons to improve confidence in water model
e.g. run a trial drift and bulk samples, ete.

mine deslgn and this hae been |nenrpolaled into the EIS mine design.
of the For is planned to be

HUMIES2_317 DEAFT Dirift Shaft and Initial Mining data collection

HUMI1E52_317 DRAFT Diift Shaft and Initial Mining data collection

EIS Ezploration Borehole Estimate Costings v

Geological structures mentary pdf

200112015

610542016

5 |Loss of resource due to unknown geology

Length of FCT

5
Modera

e

Fewiew chain pillar design and cut through =pacing

2Fnnizos

A cnmplehensive sens| and scenario analysis has been
ble y and drought

and 'Ql climate seqnenca; [Hgdlnslmnlallnns Noel Me k). The
water model is a class2¢3 model and has been comprehensively peer
See EIS water balance repont Yolume $8.
HUM1E52-373 Water Balance Spreadsheet mdb0E0516.2l5z
FW¥ Hume Chain r£ [Email from Mine Advice] Further detailed
design is part of operation planning. E_g. ATM, MOP, Clause88 etc.

Yarious depth snapshot designs have been completed with optimised

g var

1|Web pillar Failure due to long term creep

pillars are i to
the event of web pillar Failure

Modera
te

Develop a strategy For selective paste Al and long term
Hooding For areas that are higher risk for pillar failure and
protective of critical surface infrastructure

191032018

Uncemented paste fill is not an effective control for long term pillar
stability. See below for alternative controls.
wvin{2016] - states that pillar weakening due to saturation can be an
issue if Hooded panels are dewatered. Hume coal has no plans to
dewater panels once they are flooded.

has been that
sealed mine voids and demonstrates up to 70m of head recovery in
sealed panels ploulded bulkheads are designed to provide the

Confinement due to paste Fill or water

Modera
te

Develop a strategy for geological hazards e.g. leave
identified areas or modify extraction plan

I pl Ieave i

pillai= Beneath critical

infrastructure_
HUMIB52 364 DRAFT Web Panel Mine Lagout 02Mag2016 faults and

dwg

due to full
loading of sub critical panels

Modera
e

Condust an investigation of scenarios post sealing in
regards to hydrology

Galvin[2016] - sates that pillar weakening due to saturation can be an
issue if Hooded panels are dewatered. Hume coal has no plans to
deua(el panels unce they ale flnoded

g has been undertaken that rep
sealed mine voids and demonstrates up to 70m of head recovery in
sealed panels are to provide the

n to incorporated is fit For purpose for long
term stabilit

Modera
te

design to ensure it is Fit For purpose tor long
:}

2910512015

1910312018

Hume Project Pinefeather Feasibility Report (May 2015) FINAL ¥2_pdf
Pillar stability report [Mine advice 2016) Hume coal EIS volume 7
Peer review of Mine advice reports - Prof Bruce Hebble-hlle

30 i i that is

191032018

30 it modelling low levels of surface
even with a completely failed web pillar- i.e. 4. 5mm at 160m

2| Web pillar Failure long term catastrophic Fail

Mining System RA

pillars are i to
the event of web pillar Failure

Modera
te

Develop a strategy For selective paste Al and long term
g For areas that are higher risk for pillar failure and
infrastructure

191032018

Uncemented paste fill is not an effective control for long term pillar
y. See below for alternative controls.
wvin{2016] - states that pillar weakening due to saturation can be an
issue if Hooded panels are dewatered. Hume coal has no plans to
dewater panels once they are flooded.

has been that
sealed mine voids and demonstrates up to 70m of head recovery in
panels ploulded bulkheads are designed to provide the

Confinement due to paste Fill or water

Modera
te

Develop a strategy for geclogical hazards e.g. leave
identified areas or modify extraction plan

I pl Ieave i

210512016

pillars beneath critical

infrastructure_
HUMI1652_364 DRAFT Web Panel Mine Lagout 02Mag2016 faults and
diatremes_dwg

Inundation & Inrush RA

Tondust an investigation of scenarios post sealing in
regards to hydrology

Galvin[2016] - states that pillar weakening due to saturation can be an

issue if Hooded panels are dewatered. Hume coal has no plans to

RA originally completed in 2015, Development Application lodged 2017

44 Commercial in confidence



Water Management
& Impacts




DPE comment

Residual uncertainty

Lack of geological data and modelling
of the interburden layer

Significant impacts on highly
productive aquifer

Class 2 status challenged, and
therefore uncertainty of model results
and adoption of conservative model
results

Make good arrangements not suitable

Make good arrangements not practical

Concerns Hume will be able to acquire
necessary groundwater licences

Hume response

One of the most comprehensive water assessment for a
mining project in NSW

Over 360 drill holes, and interburden between Hawkesbury
Sandstone and Coal correctly represented

Environmental Impact of the mine is modest not
‘unprecedented’.

Other mine impacts much greater in terms of drawdown,
inflow and time to recover.

Model is Class 2.

Modelling uncertainty is world class

Make good is clearly technically feasible

Make good arrangements are standard administrative
practice and done elsewhere

Access arrangements already with 20 landholders (step 1 in
the process for make good)

‘Make Good’ is a landholder entitlement — if they don’t
choose to exercise that right, then there is no dispute. Itis
an ‘opt in’ arrangement

Hume easily acquired 93% of required groundwater licences
(1,909 ML) — covers inflow up until years 16

Hume very confident we can acquire additional 150ML

46 Commercial in confidence

DP&E Reviewer
(Hugh Middlemis)

‘Hume Coal Model is fundamentally a good example of
best practice of design and execution’

‘The Hume Coal model has been set up with an
appropriate representation of the interburden’

‘Dewatering of one horizon of the aquifer (ie the mined
coal seam) does not preclude saturated aquifer
conditions above’

‘Downgrading of the model by DPI Water (2017) and
Anderson (2017) to class 1 is invalid’

‘DPI Water have now agreed the model is Class 2’
‘Class 2 is justified’

Model is “fit for purpose’

‘Depressurization does not dewater an aquifer unit, it
simply lowers the pressure level, which can leave areas
of saturated aquifer that an support groundwater
pumping’

The strategies for make good are reasonable.



Water overview- NSW Dol Water Comments

e DP&E have relied upon NSW Dol Water to provide feedback on the Hume Coal
Groundwater Modelling

* On Page 2 of Attachment A in the Dol Water Response to Submission document (6
November 2018), Dol Water state that:

“Dol Water is aware that DPE has engaged an independent groundwater expert to
review the latest work. Dol Water has not had access to this document in the
preparation of this advice”

* Thus, Dol Water has provided advice to DPE that doesn’t take into account the DPE
Independent Groundwater Expert’s findings.

* Hence the disparity between the DPE Preliminary Report conclusions related to
groundwater and the findings of the Hugh Middlemis Report

* The IPC should refer to the Independent Groundwater Expert Report rather than the
summary provided by the DPE Report

. . . Hume Coal Pty Lim'rted
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Monitoring and data collection

DPE Comment: DPE states sufficient data, but then cites data uncertainty as a

reason for adopting conservative model predictions.

Hume Response

8 years of baseline data

24 surface water quality monitoring sites

11 stream gauges

54 monitoring bores at 22 nested locations

11 VWP’s at 3 sites

3 private landholder bores

Middlemis:

Class 2 model criteria for ‘data volume’ and ‘data coverage’ confirmed

. . . Hume Coal Pty Lirnit-ed
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Baseline data
Comparison of site specific hydraulic data collected

NUMBER OF PUMPING TESTS

. . . Hume Coal Pty Lirnit-ed
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Baseline data
Comparison of site specific hydraulic data collected

J Iy

. . . Hume Coal Pty Limited
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NUMBER OF SLUG TESTS UNDERTAKEN




Baseline data
Comparison of site specific hydraulic data collected

NUMBER OF PACKER TESTS

o
~
-

. . . Hume Coal Pty Limited
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Baseline data
Comparison of site specific hydraulic data collected

NUMBER OF CORE SAMPLES ANALYSED

o)) o))
wn wn
[*)]
(a2} ~
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i
(42] (2]
o~

HUME

. . . Hume Coal Pty Limiied
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Hydrogeological conceptual model

NSW Government independent expert, Hugh Middlemis;

BOWRAL
BERRIMA

Conceptual and numerical models are in accordance with
Australian Modelling Guidelines and “fit for purpose’

MOSS VALE
SUTTON
‘The model software, design, extent, grid, boundaries and [eREE
. . [—1 Project area
parameters form a good example of best practice in e EXETER

cross section

design and execution.’

north Medway south
A Win%%:arribee Dam A
iver
Regional groundwater Local groundwater Potential spring zone
table ‘table

Potential spring zone

S = Wongawilli Seam

--------

inates
Minimal downward leakage between layers

. . . Hume Coal Pt_}a‘ I:irni!'ed
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Groundwater model refinement — post RTS

EIS model ‘fit for mining impact prediction purposes’ - Middlemis
EIS Model
Mo ) 3 Refinement through RTS to incorporate very robust uncertainty analysis in s
________ oo collaboration with Dol Water
© Submissions, agency consultation and Independant RTS model is ‘fundamentally a good example of best practice of design and
i Expert Report received and reviewed ! execution’ Middlemis
Pmlimim: ol;‘loldiﬁsd EIS Preliminary uncertainty Sensitivity analysis on pilot
MODFI.OWSL:!F&C‘I'\M ] sonk pomu
Sensitivity analysis on Preliminary Mean K J Sensitivity analysis on drain L i
pseudo soll baseline model conductance, horizontal MT::;:;E un'l;l::l: “
ranspiration for u’rl:zeor;ainty analysis flow barrier MODFLOW.USG
I i 1 RTS - Revised
Groundwater Modelling
Preliminary Modified EIS Medified EIS Model Uncertai i
— Maodel MODFLOW-LISG b O:T(anwss '
MODFLOW-USG
Preliminary climate Final cli scenario
scenario analysis . analysis
Localised model on
Medway Dam
Impact assessment using RTS - Revised Water
UA67%ile € Assessment
Timeline

Hume Coal Pty Limited
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Conceptual and numerical model -
Interburden and conductance

DPE Comment: Concept and modelling of the interburden (between Hawkesbury Sandstone
and the coal seam) is questioned in terns of its thickness, extent and assigned permeability in

the model

Middlemis : ...the Hume Coal Model has been set up with an appropriate thicknesses and no
low flow permeability parameters to limit the potential connection between the coal

seams and the Hawkesbury Sandstone...

* 345 boreholes in project area to define the interburden
* Interburden thicknesses in the model reflect actual field data

* the model has the correct representation of the interburden data does not unduly constrict
groundwater flow into the workings.

Hume Coal Pty Limited
ABN 80070017 784
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Model class

DPE comment: critics evaluation on model class, and residual uncertainties that mean the Department
should adopt a precautionary approach

In Section 6.2.4, under Model Class, DPE quote comments from Midddlemis that suggest the clarity of
reporting in the EIS could be improved and that Middlemis recommended model changes.

DPE then say that Dol Water and Doug Anderson still have concerns the RTS model is still not Class 2.

Middlemis 2017 (review of the EIS model)

. ‘this review finds that the Hume Coal model itself is suitable for the mining impact assessment
purpose (Class 2 confidence level)'.... He then states reporting of model could be improved and
suggests some model refinements. He strongly maintains his finding that the model itself remains Class
2.

Middlemis 2018 (final report on RTS)

*  ‘Downgrading of the model by DPI Water (2017) and Anderson (2017) to class 1 is invalid.... Accordingly,
any criticisms based on this invalid premise are also not necessarily valid’

‘DPI Water and Anderson have relied heavily on the demonstrably false premise of a Class 1 model
to base their initial claims of inadequate modelling for impact assessment purposes’

* Itisunderstood that... ‘DPI Water have now agreed the model is Class 2’

. . . Hume Coal Pty Limited
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Model class

* Hume Coal confident of the detailed and extremely well considered groundwater model
developed for the project

* The modelling and the uncertainty analysis undertaken through the RTS is world class and
cutting edge

* The Hume Coal project was the first project to undertake uncertainty analysis at this scale
and to fully adopt and implement the draft IESC uncertainty guidelines

Model confirmed as Class 2 - suitable for impact assessment — Hugh Middlemis

*  ‘cherry-picking one guideline comment rather than considering all the attributes
suggested in the table does not constitute a valid agreement to support the claims by
others of poor model performance’

e ‘it is my professional opinion that the Hume Coal model is fundamentally consistent with
best practice in design and execution’

* ‘The model software, design, extent, grid, boundaries and parameters form a good
example of best practice in design and execution’

Hume Coal Pty Limited
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Impact assessment data — data uncertainty

Hydraulic conductivity (K) (m/day)
(I)xIO“ IxI07  IxI0¢  IxI0* 00001 000l 00 0.1 | 10 100 DPE Comment: lack of dri||ing samp|es
Wianamatta and/or consideration of available data
Group . . .
from historical drill holes
40 4
Middlemis: ‘calibration of aquifer
® . Hawkesbury properties (Kh, Kv, S, Sy) have been well
E Sandstone . ’
= - constrained
a
. ®
iy e 345drill holes
| Siltstone / Coal / Working section ] I ) o )
lawarra *  Hydraulic conductivity data in model
icod Coal Measures = li . . .
Shoalhaven calibration is extensive
Group Formation thicknesses are approximate for project area . .
- — * Selected model parameters within
+  Basalt and granite (derive from specific capacity, Government Records)
+  Wianamatta Group (derive from specific capacity, Government Records) measure d an d acce pted ran ge S (S ee
+  Sandstone (derive from specific capacity, Government Records)
+  Permian Coal Measures (derive from specific capacity, Government Records) g ra p h )
(1 Long term pumping tests (Belbin, Culpepper M, Summer Dell, Ravenswood, Wongonbra | and 2)
@  Sandstone (Hume Coal Project packer test) .
® Wongawilli Coal Seam or IIIlawarra Coal Measures (Hume Coal Project packer test) ° M Od el fo I I Owed beSt p ra Ct ice -
.. @ - - H98 pumping test (Kh and Kv from WTAQ optimisation)
- GW108154 pumpig et (K and K from WTAQ opemisio) parameters bounded by measured

Calibrated Kh .
Calibrated Kv field data

Sandstone Kv Kh geomean (laboratory core test)
e  Farmborough Claystone Kv (laboratory core test at | MPa input pressure)

. . . Hume Coal Pty Lirnit-ed
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Uncertainty Analysis in Groundwater Modelling

DPE recognise the efforts to strengthen uncertainty and sensitivity analysis in the RTS model.
They raise that critics, Dr Pells and Doug Anderson still have residual concerns on the
uncertainty analysis.

DPE state that although they acknowledge the model provide a ‘range of predictions that can
be used to make a reasonable assessment of impacts’, they cite residual uncertainty as the
reason for adopting a ‘precautionary approach’ and that the models conservative results
should be adopted

* |ESCis increasingly focused on uncertainty analysis in modelling
* Uncertainty analysis for Hume was scoped with Dol Water and the method agreed upon

* As agreed, the uncertainty analysis focused on the most sensitive model parameter,
hydraulic conductivity.
* Hume model uncertainty analysis tested a large range of hydraulic conductivity values from

known data within the area, but produced a relatively ‘tight’ range of inflow volume and
drawdown this equals high confidence in model results (ie drawdown and inflow)

Hume Coal Pty Limited
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Scenario and sensitivity analysis

DPE comment: 90!"%ile uncertainty adopted for licensing and make good

« Standard modelling adopts ‘most likely’ parameters (50t %ile)

* Sensitivity analysis uses multiple model runs assess the importance of particular
parameters values on model predictions

* Uncertainty analysis tests ranges of known measurements
— allows for more robust quantification of uncertainty
— 50" %ile (ie median) used in most approvals
* All standard models are 50t %ile

* Pilabra uncertainty analysis recommended 20%%ile to 80t"%ile range should be
used

* Bulga did uncertainty analysis, and confirmed the standard ‘base case’ model
was equal to the 50™"%ile so adopted the base case results for approval

— Hume adopted 67t %ile — conservative due to community and social concerns.

— 90t %ile - extremely conservative - Not likely to occur even in extreme conditions’

. . . Hume Coal Pty Limiied
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Uncertainty analysis — Hume

DPE comment: 90*"%ile uncertainty adopted for licensing and make good
Narrative | Probability | HydroSimulations -
Descriptor Percentile Class Description LA C
Va0 90-100% 0-10% Likely to occur even in

extreme conditions

Expected to occur in normal
conditions

Likely 67-90% 10-33%

About an equal chance of
occurring as not

“About as
‘ likely as ’ 33-67% 33-67%
not

- Not expected to occur in
normal conditions

Vc.ery 0-10% 90-100% Not likely to occur gven in
unlikely extreme conditions

* Uncertainty communicated consistent with methods outlined in the IESC
Draft Explanatory Note on uncertainty analysis in groundwater modelling

» Descriptors on the likelihood of key impacts directly linked with probability
classes and uncertainty.

. . . Hume Coal Pt_}a‘ I:irni!'ed
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Comparison of percentiles (67" v 90t

2,500 2,500

Mine inflow Mine inflow B
Uncertainty analysis - 67%ile Uncertainty Analysis 90%ile M
2,000 - 2,000 —
E I [JTo void - [ To void
g mTo.. < mTo..
<1,500 21 500
[J) ()
€ €
3 3
o o
>1,000 >
2 21,000
o i)
£ E
500 500
0 - 0
12345678 9101112131415161718 1920 21 22 23 123 456 7 8 9 1011121314 1516 17 18 19 20 21 22 23
Years since start of mining Years since start of mining
67%ile 90%ile
N n N n
Sydney Basin Nepean Nepean Medway Sydn.ey e epea Medway
South Management Management Dam Basin Management Management Dam
Zone 2 Zone 1 South Zone 2 Zone 1
Max (ML/year) 6.5 7.1 2,059 0.0 Max (ML/year) 6.5 7.1 2,255 5.5
Time (years) 74 25 17 Time (years) 74 25 17 19

« Minimal difference
« Demonstrates model certainty
« Main differences

. . . ) Hume Coal Pty Limited
— inflow increases by 196 ML/yr in the peak year (<10% increase) ABN 90 070 017 784

— Losses from Medway Dam increase from OML to a peak of 5.5 ML/yr




Level of impact

DPE state that:

.. the project is predicted to have significant impacts in a highly productive
groundwater aquifer’...

....drawdown impacts on this aquifer would be the most significant for any mining
project that has ever been assessed in NSW’...

 The depressurisation and drawdown extent from Hume is modest compared to
many other assessed mining projects in NSW (following slides show examples)

* The Aquifer Interference Policy defines highly productive aquifers as those that
yield in excess of 5L/sec

— The NSW Government database reports the average yield of bores within
9km of the Hume project having a yield of 2L/sec

. . . Hume Coal Pty Limiied
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Comparison to other mines
Distance to 2m drawdown from edge of mine workings
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i
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. . . Hume Coal Pty Limited
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Comparison to other mines
Time to groundwater recovery years from commencement

of mining

YEARS

Il 100

N

o
o
o
i

MINE

I 100
120
120
120

_ 150
N 100

_ 200
_ 200

Hume Coal Pty Limited
ABN 80070017 784
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Impact Assessment - Make good strategy

DPE comment

... the project is predicted to have significant impacts on a highly productive
groundwater aquifer, including drawdown impacts on up to 118 bores’... (90" %ile)’

MMMMMMMMMM
uuuu
F

/7

* Environmental impacts are small in
comparison to other projects (refer to
previous slides)

e The number of bores to experience drawdown
is high
— 94 bores at 67%" %ile and
— 118 at 90" %ile

* The high number of bores is due mainly to:

— high density of bores (see map)

— most bores for gardens and lawns

Hume Coal Pty Limited
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Make Good — practical and feasible

DPE comment: ‘make good arrangements for 118 bores not suitable or practical’
DPE state that .” Dol Water did not raise many major concerns with technical feasibility of the proposed options’

DPE then state that the ‘Department generally accepts that the Applicants proposed make good options are technically
feasible’,

Middlemis : Make good ...."arrangements are reasonable in principle and are consistent with make good arrangement
guidelines in QLD’....

Water supply. bore Middlemis states....

Ground Surface . . .
. Dewatering of one horizon (the mined coal seam), does not

preclude the occurrence of saturated aquifer conditions above

. Depressurisation does not dewater an aquifer unit; it simply lowers
the groundwater pressure level

Depressurisation occurs, but the rock
remains saturated (so bores will experience

st walerlcicls e Jower yisld, bt mon Hume Coal, DPE, Dol Water and Middlemis all agree that make good
will remain able to yield water) . . . .

arrangements are technically feasible — hence ‘suitable’ and ‘practical’
to physically undertake

& W 4T S - Hume Coal question why, despite the above agreement, that DPE
continue to state that make good is not ‘suitable or practical’

Hume Coal Pty Limited
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Make Good - staged strategy

DPE comment: ‘make good arrangements for 118 bores not suitable or practical’ — page 40

Hume proposed a detailed make good assessment and approach that is

* Make good staged in 5 years lots (Tahmoor does this in line with extraction management plans)

» Strategy is flexible and suitable arrangements made for each individual landholder
* ‘Make Good’ arrangements will be suitable and practical’ where all parties act reasonably

* Only 16 bores in first 5 years

* 64 bores (68% of all affected bores) made good with minor strategies such as increased pumping costs

and lowering pumps

Hume contest that DPE comments ‘not suitable or practical’ are inaccurate
DPE comments undermine the ability for a fair assessment of the project

'::;::tv:::::r; ]::I':w down 0-5yrs 5-10yrs 10-15yrs 15-20yrs 20-25yrs y:l?s Total
1. increased pumping costs - 3 7 9 5 7 31
2. deepen pump 6 9 13 3 2 - 33
3a. replace stock / domestic 5 4 5 5 1 1 15
bore

3b. replace an irrigation bore 5 8 1 1 - - 15
Totals 16 24 23

67 Commercial in confidence
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Make Good — administration

DPE comment :

substantial level of disruption to the community

considerable disagreement between actual drawdown impacts and proposed make good
options

Process will rely heavily on dispute resolution
Extensive time delays and lengthy dispute resolution

These DPE comments are subjective and administrative in nature
Median drawdown only 6m
68% of bores made good with minor measures

Step 1 of make good is site visit — and access arrangements already exist with over 20
landholders

Only 16 negotiations needed in first 5 years

‘Make Good’ is a landholder entitlement — if they don’t choose to exercise that right, then
there is no dispute. Itis an ‘opt in’ arrangement

Hume Coal Pty Limited
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Groundwater licensing

Storage .
(environmen%al wited) DPE comment : DPE have residual concerns about Hume
63,100,000* securing the outstanding groundwater licence volume

Annual recharge
224,483°

Environmental water LTAAEL
124,915 99,568
Unassigned
75,398*%
Zone |
Where available, volumes have been updated to 2016 numbers 12,553
Source of data: Local water Stock and
# 201 | volumes from the Water Sharing Plan ut||[t>/ 3
+ 2016 volumes from DPI Water Register (DPI Water 201 6a) [+ domestic
*calculated l 5'97 |+

Commercial in confidence

Large water source (Sydney Basin — Nepean):

Total volume in storage is 63,000 GL;

Recharge each year is 224 GL

Allowable extraction <50% of recharge and is 99 GL
Management Zone 1 available shares is 12 GL
Hume only need 2+059GL (or 2-336 GL for 90th%ile)
Hume already have 1-909 GL (93%)

LTAAEL is the annual allowable extraction (sustainable yield

* The Sydney Basin Nepean Groundwater Source
is under allocated

e Additional shares are made available each year
in the water source within Zone 2 (which is

Zone2 approximately 3km from the mine boundary)

Tradeable
access licences
24,564+

Hume Coal Pty Limited
ABN 80070017 784




Groundwater Licensing

2,500 Mine inflow DPE comment : DPE have residual concerns
about Hume securing the outstanding
2,000 M) groundwater licence volume
= — [ M - [ To void
g 500 ®To sump Hume have already secured 1+909GL
2 . This is 93% of peak
= . This covers all but the 3 peaks years of
; 1,000 mining (ie yrs 16, 17 and 18)
% . Licences were easily secured within 12
500 months
. Currently have additional options on the
0 - table
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 . Projects can be approved without 100%
Years since start of mining of peak requirement
. DPE advised Hume to secure ‘a majority’

of required licence volume with a
pathway for remaining (Hume conclude
this requirement has been met)

Hume conservative approach to licensing
. Total inflow to workings is licensed
—  Water extracted (to sump) PLUS

—  Water inflow to sealed voids (to void) - NOTE this ‘to void’
water is into mined downdip panels and is never removed
from the water source

. Peak annual water extracted (to sump) is less than 1GL (year 17)

. . . Hume Coal Pty Lirnit-ed
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Economics
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Economics

Original EIS assessment by BAEconomics based on forecast
prices at the bottom of the cycle:

* NPV, to:
— NSW (direct) of $295 million; plus
— NSW (indirect) of $73-76 million
— Local area (direct) of $84 million; plus
— Local area (indirect) of S44 million
— Total external costs of $21 million

Hume Coal Pty Limited
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Economics

October 2018 revised assessment based on latest Federal Office
of Chief Economist forecast prices plus updated 2018 mining
costs

¢ NPV, to:
— NSW (direct) of S373 million
— NSW (indirect) of $119-149 million
— Local area (direct) of $107 million
— Local area (indirect) of S54 million
— Total external costs of S2 million*

Hume Coal Pty Limited
ABN 80070017 784
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Key DP&E Issues- Economics

“The applicant’s net estimated economics benefits of $373million is
relatively low in comparison to many other coal mining projects in the
southern coalfields and across NSW”

“the Applicant’s intention to export coal [is] likely to reduce economic
benefits to the state”

“the Department does not consider that there is any existing shortage in
coking or thermal coal that needs to be filled”... “the state of NSW produces
up to 175 million tonnes of thermal coal per year”

Hume Coal Pty Limited
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Response to DP&E- Economics

NSW Treasury guidelines
“make it clear that ... labour
should be considered as a
cost rather than a benefit”

75 Commercial in confidence

False. The NSW Treasury guidelines state that “the
cost of labour is its opportunity cost” (excerpt below):

Labour

The cost of labour in a CBA is its opportunity cost, which is the reservation wage —i.e. the
lowest wage rate that a worker would be willing to accept for doing a particular job.

This is not the same as saying that labour should be
treated as a cost rather than a benefit. This means
that NET benefits should be counted by subtracting
the opportunity cost, consistent with the general
approach of CBAs to present only NET benefits.

This is completely consistent with the approach taken
by BAEconomics

Hume Coal Pty Limited
ABN 80070017 784




Response to DP&E- Economics
DP&E Issue/Assertion

“the Applicant’s intention to export coal It is false to suggest that exporting coal

[is] likely to reduce economic benefits to could reduce the economic benefits to

the state” NSW, compared to the net benefits
assessed in Hume Coal’s EIS and RTS.
The economic analysis has been
undertaken under the assumption that
the coal is exported. The stated benefits
are therefore entirely consistent with
the intention to export coal.

Hume Coal Pty Limited
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Response to DP&E- Economics

Residual uncertainties False. DP&E fail to consider several areas of

could “substantially reduce potential considerable up-side (particularly price

the economic case” for the and volume). These are likely to more than offset

project. any potential residual uncertainties. Furthermore,
sterilisation of coal due to geological structure has
already been allowed for in the mine’s production
schedule and economic model. Coal sterilisation
due to geological structure acts to shorten the mine
life, not reduce annual production volume as
assumed by DP&E, thereby limiting its NPV impact.
There are no residual uncertainties that could act
individually or in combination to materially reduce
the net economic benefits.

Hume Coal Pty Limited
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Response to DP&E- Economics

Assertion: “the Department does Response:

not consider that there is any The “state of NSW” does not produce any
existing shortage in coking or thermal coal. Private enterprise does, and
thermal coal that needs to be sells it on the free market. The NSW

filled”... “the state of NSW produces Government has no place dictating
up to 175 million tonnes of thermal  production volumes in a market economy.
coal per year”

Hume Coal Pty Limited
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Response to DP&E- Economics
DP&EIssue/Assertion _ |Bvidence

Assertion: “Even the Applicant’s
estimated net economic benefits of

Net direct benefits DP&E Comments
(ASM)

. ) . . Hume $373 million “relatively low”
$373 million is relatively low in econormic benefits
comparison to many other coal mining Mine A $200 million “major” economic
projects in the Southern Coalfield and benefits
across NSW”. Mine b $311 million “extensive” benefits

Mine C $125 million “significant”
Response: False. Analysis of a range of economic benefits
other projects recently assessed by Mine D $23 million* “significant”
DP&E shows that the estimated net economic benefits
Mine E S57 million* “significant”

economic benefits of $373 million are
Ql.flt.e hlgh Fompared to other coal Mine F $436 million “The Department is
mining projects. satisfied”

economic benefits

*Gross royalties, not net economic benefits.
CBAs not completed

. Hume Coal Pty Limited
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Local Economic Benefits

e 400 full-time-equivalent jobs during construction
e 300 full-time-equivalent jobs during operations
* 60 flow on jobs during life of mine

* QOver 600 businesses & individuals have registered expressions of
interest to work with Hume Coal

* $9,000 in discounted net direct and indirect benefits per household to
the Southern Highlands region over the life of the mine

Statistical Area (SA3 level) Median total employee income (2015-16)

Southern Highlands
Wollondilly

Goulburn-Mulwaree

Hume Coal Pty Limited
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