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1.0 Executive Summary

Dear Select Committee Members - 30" January 2014

Project Iron Boomerang links the Pilbara iron ore mines in Western Australia with the Bowen Basin coal mines in north
Queensland via an east west Transcontinental Corridor. Accommodated in the Transcontinental Corridor is a world’s
best practice heavy haul railway which takes full payloads each way over a 3,370 Km journey (coal to iron ore - iron
ore to coal) to value adding first stage steel manufacturing Steel Parks at Abbot Point Qld and Newman WA.

Highlights of the seven year study on Project Iron Boomerang study indicate that:

e The Corridor is a multi-user, multi-purpose, open access infrastructure corridor that will contribute to a
significant reduction in the long term environmental impact on land, natural fauna and flora and economic
and social impacts on the agricultural sector and rural and indigenous communities generally.

e Project Iron Boomerang will provide productivity gains and value-add Australia’s coal and iron ore by 50% to
make and export 44 million tonnes per annum (mtpa) of quality slab steel equivalent to AS22 billion per
annum delivered to east Asia and AS11 billion value adding per annum

e The rule of thumb generated economic benefit is usually 3 to 1 in dollar terms for every dollar of steel
producedl. The outcome is AS22 billion of steel, plus AS66 billion of directly related economic generated
benefit for a total of A$88 billion pa.

e  Project Iron Boomerang Phase 1 when commissioned in 2022 indicates an uplift of approximately 8% to the
2013 GDP of US$1,488 billion®.

e  Our study predicts 35,000 directly related permanent jobs will result with 20,000 at Abbott point and 12,000
at Newman WA and rest around Australia.

e 75,000 thousand peak construction jobs will be required to deliver the project over a seven to eight year
period for Project Iron Boomerang Phase 1.

e A beneficial outcome of our seven year intensive study is a Boomerang Class roll on roll off (“RO-R0O”) slab
steel and container vessel which is patented worldwide in 2013 - another key innovative feature of Project
Iron Boomerang.

e These full payloads each way RO-RO ships indicate productivity gain savings could approach AS2 billion per
annum Australia in sea freight logistics based on 50 Boomerang class ships required for 44 mtpa of steel
exported per annum. A major benefit to overcoming our current hurdle as the “tyranny of distance
continent.”

e Against current operating practice for world steelmaking - Project Iron Boomerang offers a world productivity
gain of 20 - 30%.

We commend this study as a major catalyst, one we are sure will help define and drive the future of Australia’s North
above the Tropic of Capricorn.

/§ (] ;-»J\,(h“

Shane Condon David Dundas Trude
Managing Director and Founder Chairman
East West Line Parks Limited East West Line Parks Limited

For enquiries on this submission please contact in the first instance Phil Shapiro Project Director
phil.shapiro@ewlp.com.au mobile: 0419 740 299

! Tata Steel Consulting UK and Nomura Research Institute Japan

% please refer to http://www.dfat.gov.au/geo/fs/aust.pdf
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2.0 Introduction

This submission is evidence based and contains a substantial body of knowledge not in the Public
domain. The content is an outcome of our seven years of research and development on the
Project Iron Boomerang study and was prepared solely for the Parliamentary Select Committee for
the inquiry into The Development of Northern Australia as we believe that it is in the Public
interest. East West Line Parks Ltd® (“EWLP”) in creating this submission has drawn from our
experiences in developing Project Iron Boomerang. Project Iron Boomerang was established for
the sole purpose of developing the business model of producing first stage steel in Northern
Australia. This submission includes facts, opinions and arguments and recommendations for
action; we have taken care to ensure the submission was prepared in context to the Terms of
Reference.

The ensuing content describes how Project Iron Boomerang resonates and aligns in context to
developing the northern region of Australia, the regions which lie north of the Tropic of Capricorn, spanning
Western Australia, Northern Territory and Queensland. Prior to the Committee delivering its final
report and recommendations to the Parliament on or before July 2014 EWLP want the Committee
to appreciate what we have learnt from our research and development efforts, and through the
discovery process, the new knowledge, the learning outcomes acquired over a period of seven
years as we have sought to develop a formula in order to bring to financial close, the Business
Model of producing first stage steel that will be utilised in the mass markets of Asia and elsewhere
on a sustainable basis.

This submission describes the enormous potential to be reaped on the realisation of Project Iron
Boomerang; a Project that is located above the Tropic of Capricorn and has preoccupied EWLP’s
resources and energies since 2006. After seven years of research and development we are of the
fundamental view that Project Iron Boomerang has the inherent attributes to catalyse the
development of northern Australia. In the ensuing evidence based submission we would
optimistically hope the joint select committee will arrive at a concurrent view, and that we are not
articulating because of the steadfast belief in “a good idea”; but there is a substantial body of
evidence acquired through the efforts of EWLP that provides the strongest of indicators that we
need to jointly pursue the reality of Project Iron Boomerang because it is in the National interest
to do so. We hope this submission is the spark that stimulates the Nations productive interest; in
that Australia needs to capitalise on its assets and be more than a mine. Australia needs a new
productive direction® and Project Iron Boomerang has arrived to catalyse and transform the
northern region of Australia, and the Nation.

The submission was prepared by EWLP as Proponents for Project Iron Boomerang. Since 2006
EWLP has invested in excess of SA 10 Mn into developing the Economic and Financial Model and
the Business Case of Project Iron Boomerang.

We disclose that on the 28™ November 2013 EWLP submitted the Transcontinental Corridor
project, a subproject of Project Iron Boomerang for listing on Infrastructure Australia’s
Infrastructure Priority List. In the Infrastructure Australia submission we listed the components
that are Commercial in Confidence; the main reason for Commercial in Confidence is Project Iron
Boomerang is wholly private sector and the Infrastructure Priority List process submission contains
core intellectual property that represents a substantial body of knowledge not currently in the
public domain.

3 A listing of the EWLP board and executive management team is available at this link and the project management team at this link
A list of the shareholders is provided at Appendix 1

________

4 Beyond the Boom: Australia’s Productivity Imperative - McKinsey Global Institute, August 2012 - Refer to Appendix 12
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We have mentioned the “Transcontinental Corridor” subproject and now describe what it is and
how it contributes to realising the vision of Project Iron Boomerang.

The Transcontinental Corridor is approximately 3,370 Km® will be used primarily to site initially, a
single track standard gauge, heavy haul railway system with 250 Km of passing loops and a carrier
grade high availability communications network, in part consisting of a fibre core and a wireless
overlay network for train control and general communications. This involves the construction of a
multiuser, multi-purpose, open access infrastructure corridor nominally 200m in width® from the
Abbot Point State Development Area (or adjacent land) to the terminus at Newman, Western
Australia. The primary purpose of the Transcontinental Corridor is to provide an efficient rail
freight system from the east coast to a Steel Park at Newman and iron ore from the west coast to
a Steel Park located at Abbott Point, Queensland.

The method of transportation will be a new transcontinental heavy haul railway. The economics
and cost benefits of a heavy haul railway are supported because the notional alternative, coastal
shipping around Australia is economically and environmentally inferior’ to a heavy haul railway in
many aspects. The costs of building inwards loading port facilities in already overcrowded and
congested out loading ports that are not currently meeting expansion growth needs is a major
constraint issue.?

EWLP is the Proponent of the Transcontinental Common User Infrastructure Corridor
(“Transcontinental Corridor”). The Transcontinental Corridor is a subproject of the master project
code named Project Iron Boomerang. EWLP proposes to facilitate and coordinate the design and
construction of the railway and associated infrastructure within the Transcontinental Corridor
which will incorporate high efficiency 40 tonne load per axle rolling stock %and freight operations
to serve the needs of Steel Parks, the stranded mines, and the local and indigenous communities
en route the Transcontinental Corridor. The Proponent has invested in significant intellectual
property in relation to the design and operation of the Transcontinental Corridor and the heavy
haul railway and the supporting infrastructure to optimise the efficiency of heavy haul freight
operations and scheduling between the Steel Parks. This will in turn facilitate financial investment
decisions which can further enable the “stranded” mining projects en route to be realised.

° This track distance of 3370 km, on a preferred 3120 km route (based on aerial surveys and desktop GIS audit taking into account
the gradient, geographic considerations, and known environmental and cultural sites, between Moranbah in Queensland to near
Newman in Western Australia plus 250 km between Moranbah to Abbot Point) was verified by Quantm. Baker, R. Quantm Report.

________

East West Line Park Rail Corridor Identification Pre-Feasibility Study March 2007 5p2. Please refer to Appendix 11

6 The initial Qantm Report, (Baker, R. Quantm Report. East West Line Park Rail Corridor Identification Prefeasibility Study. March
2007) suggested that a 50 m wide corridor would be sufficient for the rail (p7). However a width of ~150m to 200m will provide a
buffer enabling the open access corridor to be also used for water, energy and information and communication technology
infrastructure and access maintenance, to support the emerging Northern Regional Development zone. This wider width has been
the basis for planning since late 2011. (P.Hammond, Engenium report. "EAST WEST LINE PARKS” Project Iron Boomerang General

’ Calculations demonstrating the cost efficiencies of using rail versus coastal shipping are provided in the PIB Prefeasibility Study
Report, Alternative Coastal Shipping Solution, Appendix A: Spreadsheets, October 2008. Section AP6: The primary author of this

______

8Evidence of the magnitude of the port loading capacity problem on a real time basis is provided by Monson. See
http://www.monson.com.au/wpcontent/uploads/Portsummary1311011. xlsx

° Independent documentation of the increased rail freight efficiencies of the 40 tonne wagons and environmental impact
advantage of using covered wagons is provided in Ernst & Young + Everything Infrastructure Comparative Economic Study of the
Galilee Infrastructure Corridor FINAL Report August 2012 and comparative simulations providing further independent validation of
the efficacy of 40 tonne wagons is provided by Calibre Operations Ltd. EWLP additional simulations and capacity assessment

Page 4 of 28


http://www.monson.com.au/wpcontent/

East West Line Parks Ltd Submission to the Joint Select Committee
~ The Development of Northern Australia ~

EWLP is building one of Australia's largest multi-faceted infrastructure projects. At financial close
Project Iron Boomerang will be amongst Australia’s largest infrastructure projects. The master
project is code named Project Iron Boomerang. Project Iron Boomerang consists of many sub
projects which will revolutionise global steel manufacturing. It is the Transcontinental Corridor
that EWLP seeks to have listed on the Infrastructure Priority List, the Transcontinental Corridor
underpins the steel manufacturing complexes on the east and west coast of Australia. In the
Transcontinental Corridor a purpose built heavy haul transcontinental railway line will link
Australia’s two great ore bodies for steelmaking, iron ore from the west coast and metallurgical
coal from the east coast. The transcontinental railway will be dedicated to carrying resources
efficiently from one side of the country to the other between the first stage iron and Steel
Precincts.

The infrastructure, services and resource linkages will support and fuel two Steel Precincts, one on
each coast, which will manufacture slab and coil steel for export. Project Iron Boomerang delivers
triple bottom line benefits'® (financial, environmental and social) that are very positive to all
participants, particularly steelmakers. The major benefits of Project Iron Boomerang are consistent
with a Comparative Economic Study conducted by Ernst & Young and Everything Infrastructure Pty
Ltd, which compared the initial 650 Km™ of the 3,370 Km Transcontinental Corridor against other
proposed Galilee Basin rail lines'” determined that:

1.  The Corridor achieves major financial, environmental and community benefits by:
1.1.  bypassing community areas;
1.2.  minimising impact on agricultural land;
1.3. minimising the length of corridor in flood plain areas;

1.4. provide a single alignment solution, at around AUD 7.00 per tonne, indicates 50% to
55% efficiency against the alternative dual alignment solution;

1.5.  utilising standard gauge which performs more efficiently than narrow gauge on a
cost per tonne basis; and

1.6. subject to further validation of wagon design (a programme has been
commissioned and is now underway), providing a 40 tonne axle load wagon which
outperforms 32.5 and 26.5 tonne axle load wagons delivering fully optimised freight
efficiencies and productivity gains™.

EWLP rationale for pursuing the Transcontinental Corridor for listing on the Infrastructure Priority
List is multifold and we list those reasons below:

® Project Iron Boomerang provides enormous benefits across Northern Australia is privately
funded; But endorsement and support by the Australian Government is needed to raise the

0 These triple bottom line benefits have been confirmed through assessments made through the consensus of recognised world
experts in steel making, rail construction, finance, environmental and social impact evaluation domains and through contracted
inputs and evaluations by organisations who are likely to bid on components of the project. These sources will be footnoted under
discussions of specific impact.

12 pdvice from McKinsey & Co and Goldman Sachs on a process to achieve financial close for Galilee Miners and PIB lead to
engagement with Mining proponents and was supported at that time by the Qld State Government Coordinator General
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necessary capital. The Project Iron Boomerang business model, first and foremost is a
Steelmakers Project. Steelmakers, the ultimate beneficiaries of Project Iron Boomerang,
are being asked to be the principal funders of Project Iron Boomerang ;

Infrastructure Priority List listing is a tollgate on the critical path to realise the master PIB
project. During the last six years the majority of the world’s Steelmakers have signed
confidentiality agreements and are in general agreement with the economic and financial
models.** In particular China, Japan and Korea steel makers exhibit the most interest in
participating in Project Iron Boomerang as stakeholders. While we have continuing
dialogue they have many queries chief amongst them being " ... is there Australian
government support for Project Iron Boomerang ?..."" This critical question is partially
answered should the Transcontinental Corridor be listed on the Infrastructure Priority List;

the very nature of Project Iron Boomerang requires agreement and active participation by
foreign governments, at the highest levels. The question of Australian government support
is answered in full with active participation and engagement by the Australian government
and we envisage the support of the below Australian government lead departments:

O Department of Industry;
o Department of Infrastructure and Regional Development; and
o Department of Foreign Affairs and Trade

Infrastructure Priority List submissions to Infrastructure Australia follow a prescriptive
process that has Auditor General oversight. Projects are assessed as being in one of four
stages, according to the Infrastructure Australia criteria Project Iron Boomerang self-
assessed as “Real Potential”. The next stage is “Threshold” and the final stage is “Ready to
Go”. At “Ready to Go” stage Project Iron Boomerang under the current project timeline,
would have been on a 3 year journey with Infrastructure Australia, and EWLP would have
expended approximately SA 150 Mn to understand the known unknowns. At the end of
this journey Project Iron Boomerang would have been identified as a project of national
significance and be eligible for Division 415 or otherwise known as the tax loss incentive for
infrastructure projects, and;

as technical advisers to the Australian government, Infrastructure Australia has the
inherent capability of providing inter jurisdictional support and a coordination point for
Queensland and Western Australia State Governments, the Northern Territory Legislature
and the Commonwealth of Australia.

Transcontinental (Common User Infrastructure) Corridor Advantages

In addition to those outlined above, the following reasons support the potential for development of
the region’s mineral, energy, agricultural, defence and other industries that serve the manufacture of
first stage steel and catalysing mining enterprise en route the Corridor:

% The following steelmakers have not only signed the confidentiality agreement, but over a five year period, have provided data
increasing the precision of cost/benefit calculations under different technological advances and under different world supply and
pricing conditions: Arcelor Mittal Steel,Hebei Steel,Nippon Steel & Sumitomo Metal, Baosteel, POSCO, Hyundai Steel, Dongkuk
Steel, BlueScope Steel, Jiangsu Shagang, Wu steel, Angang Steel, Maanshan, Nanjinzhao Group, EUnited, Formosa Plastics Group,
Meijin Energy, JFE Steel, ESSAR Group, Bhushan Steel & Strips Limited. Based on 2012 data, collectively, these firms account for
over 43% of the world steel output. (MetalBulletin Company data base report, www.mbdatabase.com June 2013, p 5).

15 Foreign steelmakers and Chinese steel makers in particular, because of state ownership and substantial long term support from
their Government, are reluctant to commit without endorsement by their Government and Australian Government entities. The
Australian Government will necessarily be involved. This theme has been consistently voiced by the major steelmakers in China,
Korea, Japan and India since 2006, when the PIB project was first developed and continues in 2013, to be voiced as a necessary step
for more than a small initial investment by them.
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In addition to facilitating a core freight corridor for iron ore and metallurgical coal, the
Transcontinental Corridor will be available for infrastructure owned and operated by a
number of entities which will provide a range of products to many members of the public
and industry sectors.

The Transcontinental Corridor is of economic significance'®to Western Australia, South
Australia, Northern Territory, Queensland and the nation, in that it will:

a. contribute to the Australian Government’s Infrastructure Policy;
b. contribute to domestic capital formation; and

c. shape infrastructure planning and development, and significantly facilitate further
economic development in Northern Regional Australia

The capital investment required to establish the Transcontinental Corridor will
predominantly consist of the purchase price of the land or rights of way across land and
works on land to enable development of various forms of transport and other
infrastructure within the Transcontinental Corridor. However, the capital investment
involved in establishing rail infrastructure, utility services, pipelines and information and
communication technology conduits within the Transcontinental Corridor is expected to
exceed US$18 billion.

Approval of the Transcontinental Corridor (which includes the first 650 Km a.k.a. the
Galilee Infrastructure Corridor (“GIC”)) a multiuser, multi-purpose, open access
infrastructure corridor will contribute to a significant reduction in the long term
environmental impact on land, natural fauna and flora and economic and social impacts on
the agricultural sector and rural and indigenous communities generally*’.

The Transcontinental Corridor will facilitate the cost efficient freight of cargo for the
benefit and needs of multiple economic sectors, including the mining sector'®, the
agricultural sector'® and the horticulture sector.

The Transcontinental Corridor will function as a continental trade corridor for Northern
Regional development and will be a foundation customer for the proposed facility at the
Port of Abbot Point and provide an anchor at Newman.

The Transcontinental Corridor will have the capacity to provide for water, energy and
information and communication technology infrastructure to support the emerging
Northern Regional development policy in Queensland, Northern Territory and Western
Australia and contribute to better utilisation of, and returns on investments in, existing

16 The range of potential beneficiaries is extensive. An example of the breadth and depth of these benefits can be found in a Qld
Government sponsored Independent report by rail engineers Kellog, Brown and Root, 2012 held commercial in confidence by the
Qld government.

18 PIB is also a Galilee proponent as the first 650 Kms is part of the 3,370 KM Transcontinental Corridor. The Galilee Basin will
remain undeveloped for two key reasons. The current preferred corridors nominated by the Queensland State Government (Adani,
Hancock GVK and Aurizon as proponents) are 1) a high environmental and 2) a high commercial risk. A solution that is consistent
with the PIB model has been developed by McKinsey & Co and supported by Goldman Sachs it also the solution for developing the

19 Consistent with the endorsements from the mining and steelmaking sectors, the Agricultural sector has been a very strong
advocate of PIB. (personal communication to Shane Condon, PIB from Peter Anderson, Central Queensland Agforce Chair), 2012.
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infrastructure, including that established by Government Owned Corporations.20

8. While the Transcontinental Corridor project will not directly generate royalties or export
duties to governments, it will generate major investment and economic returns through
the development of sector opportunities for upstream industry and downstream
processing industries which will in turn contribute royalties as well as revenue by way of
taxes and charges for State and Commonwealth Governments; and as a project within the
master project, Project Iron Boomerang.21

9. Project Iron Boomerang will generate significant national export revenue.

10. The Transcontinental Corridor project will generate significant regional and local
employment in construction and through mobile employment of key construction
workforce teams from site to site. Permanent employment opportunities, particularly for
indigenous workers, will centre on track and rolling stock maintenance and train and
infrastructure operations and maintenance. Additionally, the Transcontinental Corridor
project will contribute to long term employment sustainability in the regions for existing
industry sectors and will open up employment opportunities from upstream and
downstream development realised by existing and potential industries utilising the
Transcontinental Corridor.

11. Finance for the construction of the Transcontinental Corridor project will be sourced
through alliance partners, third party investors and financial institutions. Negotiations are
underway to achieve the capital raising requirements of the Transcontinental Corridor
project and further details can be provided upon request, with the consent of relevant
parties. However, this Project is a standalone project and financial support from the
Commonwealth Government is _not being sought for the Transcontinental Corridor
planning and acquisition.

12. The Project is of strategic significance®” to multiple localities and local government areas of
Queensland — Whitsunday, Isaac, Charters Towers and Barcaldine Regional Council Local
Government Areas.

13. The Project includes support for the Government’s Policy on Strategic Cropping Lands®
and contributes to local economies.

14. This Transcontinental Corridor proposes an optimum economic freight efficiency heavy
haul rail freight solution and will have far less social and environmental impacts than lower
efficiency rail freight.24

2 The development of these capacities is central to the vision of the Australian Government.
http://www.liberal.org.au/2030visiondevelopingnorthernaustralia. This platform statement forecasts the white paper currently
being prepared by Government. Negotiations are continuing with Government Owned Corporation, State governments and the
Northern Territory to identify needs that can be served effectively by the corridor infrastructure.

2 Independent estimates of the contribution to the economy from turnover from 22 million tonnes of semi finished steel products

boomerang: Realisation of a Sustainable Industrial and Residential Complex in Queensland, Australia” 18 June 2013.

2 C2C Submission to the Minister May 2011.pdf, 120511 GETTING IT RIGHT submission.pdf, and Isaac Regional Council

_______

assessment. Supplemental report CARP 11069-REP-Z-005, August 2012.
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15. The strategic significance to Australia includes establishing infrastructure which anticipates
continued growth in accordance with the Australian Government’s 2030 Vision?” for
Developing Northern Australia.

16. The Transcontinental Corridor falls within the development application process pursuant to
the Sustainable Planning Act 1999 and would involve multiple separate applications to ten
(10) local governments and multiple aboriginal land trusts and a Referral to the
Commonwealth Government pursuant to the Environment Protection and Biodiversity
Conservation Act 1999%°. The timelines involved in separate applications, referrals and
decision making processes and unpredictable timing of appeals processes would
potentially render the project non-viable if unable to meet or achieve project and
commercial timeframes, as required by the alliance partners and potential investors.

The proposed heavy haul transcontinental railway of 40 tonne load per axle from Abbott Point in
Queensland to the terminus in Newman, Western Australia in a proposed transcontinental
common user infrastructure corridor is supported because the notional alternative of coastal
shipping around Australia is both economically and environmentally inferior?’.

The mandated rail geometry is flat grade of 1:320 to enable optimum economic efficiency of the
Heavy Haul rail. The transcontinental corridor is nominally 200 metres wide?® and accommodates
robust carrier grade cellular wireless overlay network for train control and management. The
proponent is a licensed carrier” under the Telecommunications Act and intends to offer Carrier
grade communications to local and indigenous communities, and mining enterprises enroute the
Corridor.

The railway and rolling stock to be undertaken by EWLP involve an investment, in today’s dollars,
of USS$18.259 billion. The steel smelters are to be owned and constructed by participating
steelmakers, which will require an overall total investment of around USS$24 billion. In addition,
there will be investments in shared industrial services directly related to the functioning of the
steel smelters. We estimate that the total supporting infrastructure investment directly related to
the PIB development will be in the vicinity of USS50 billion, with the majority funding emanating
from overseas participants.

Whilst Project Iron Boomerang is a very large project of national or even global significance, it is
not overly ambitious. The project phase one development case provides 44 million tonnes per
year of production out of a forecasted worldwide steelmaking capacity need in excess of 1.3 billion
tonnes per annum. Project Iron Boomerang is targeting less than 3% of projected global capacity

2 A white paper on the Government's vision is forthcoming. The press release signalling its likely content provides a basis for the
gains to be made through the proposed rail infrastructure to add significant value to the policy. This link refers.

GIC Appendix 31 July 12.pdf

27Calculations demonstrating the cost efficiencies of using rail versus coastal shipping are provided in the PIB Pre Feasibility Study
Report, Alternative Coastal Shipping Solution. Appendix A: Spreadsheets, October 2008. Section AP6: The primary author of this
appendix was Ross Hunter, an internationally recognised expert in rail construction. These figures have since been validated by
various subject matter logistics experts in logistics including TSC and NRI.

29License #312, issued 14 September 2011
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growth, or in China 2012 steel production terms, around 6% of their capacity.30
2.2  Key Value Drivers

The key value drivers of Project Iron Boomerang relate to efficiencies in the supply chain, Steel
Park economics and environmental benefits®".

e Reduce transport and other supply chain tonnage by consolidating major raw material
inputs (by 2.5 times) and maximise back loading transport rail and eliminate sea freight
inefficiencies (coking coal railed west and iron ore railed east);

e Develop synergies in colocation of raw material production by making available large Steel
Park sites suitable for the consolidation of industry;

e Facilitate construction of high efficiency steel smelters using world class technology;

e Provide benefits of colocation of steel smelters, shared services and efficiencies in
managing energy inputs and outputs;

e Deliver major global environmental benefits by improving transport efficiencies, modern
first stage steel production techniques and efficient cogeneration energy utilisation;

e Deliver significant economic benefits to Australia through investments that will exceed $50
billion, value adding of resources, job creation, and sustainable economic activity.

The first requirement for Project Iron Boomerang to be a viable project is that it delivers significant
advantages and benefits to the participating steelmakers. The extensive analysis conducted in the
Pre-Feasibility Study and subsequently updated with input from Tata Steel Consultants indicates
that the capital expenditure required to construct a first stage steel smelter facility will be reduced
by USS1 billion for each smelter as against a standalone mill in an OECD country.

The fob cost of slab steel production of a tonne of slab steel for delivery to an East or South Asia
second stage steel mill will be reduced by over 30%. The economic advantages of Project Iron
Boomerang are compelling and justify proceeding to further analysis. The project’s concept and
strategy prospects currently indicate that Project Iron Boomerang at such a sustainable scale can
be one of the most sustainable cost competitive locations on earth to make first stage steel
products.

3.0 Background to Project Iron Boomerang
First and foremost Project Iron Boomerang is a steel maker’s project and is wholly private sector.

Project Iron Boomerang is the code name for the master project which consists of many sub
projects when brought into reality will revolutionise global steel manufacturing. The
Transcontinental Corridor project is one of the sub projects of Project Iron Boomerang. The vision
of Project Iron Boomerang will underpin and be an enabler, if not the fast acting catalyst for The
Development of Northern Australia, above the Tropic of Capricorn. Our assertion for the foregoing
is the Transcontinental Corridor project is both a critical path and the primary tollgate to advance
Project Iron Boomerang. The Transcontinental Corridor will accommodate a purpose built heavy
haul transcontinental railway line that will link Australia’s two great ore bodies for steelmaking,
iron ore from the west coast and metallurgical coal from the east coast. The transcontinental
railway will be dedicated to carrying resources efficiently from one side of the country to the other

0 These steel production figures are taken from the China Iron and Steel association 2012 report in 2012, the steel production in
China was 716.54 million tons.

_________
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between the first stage iron and Steel Parks to be located at Abbott Point in Queensland 2and
Newman in the Pilbara, Western Australia.

Project Iron Boomerang has been specifically developed by EWLP to explore the economic
feasibility of establishing semi-finished steel production in Australia, close to the major raw
materials inputs. The project can provide significant economic advantages to the steelmakers, the
Financial Model has been developed to prove the theory and over the last six years the world’s
Steelmakers have accepted the economics that underpin this Financial Model. Should the enablers
of this Project be in place the advantages are sufficient to enable the steelmakers to fund Project
Iron Boomerang.

We do not anticipate an equity involvement in the project by government. However a critical
ingredient Project Iron Boomerang needs from the government is the political will to assure
Australia is behind bringing the vision of Project Iron Boomerang into reality. This is not an
assumption on our part; This is a conclusion after years of meetings with the executive
management teams of the world’s top steelmakers.

3.1 Developing the Northern Regions of Australia

Our focus is on the Northern Australia Region and in the process of transforming the economic
base from only being that of a “mine pit to port” basis to that of a sophisticated value adding
manufacturing of first stage steel products. While the best practise steel making technology
associated with this initiative results in fewer people in the steelmaking process due to advances
in automation, the consequence of the scale of operations created from the by-products of the
steelmaking process will support a substantially larger workforce. It is estimated by our
consultants Tata Steel Consulting and Nomura Research Institute that 40,000 permanent
workforce will develop around the auxiliary services needed to support the Steel Parks.

Project Iron Boomerang an infrastructure and manufacturing project will develop a steel industry
of international significance in Northern Australia and transform the region from a mining centric
industrial base to that of manufacturing and exporting first stage steel products and the creation
of auxiliary supporting industries.

The project includes the building of significant infrastructure including a transcontinental heavy
haul rail line within a Transcontinental Corridor linking the Bowen Basin metallurgical/coking coal
mines in Central Queensland with the Pilbara iron ore mines of Western Australia. EWLP proposes
to establish a Steel Park within the Abbot Point State Development Area (APSDA), linked by the rail
corridor to a similar facility in the Pilbara, each of which will manufacture 22 million tonnes of slab
steel products annually for export from its adjacent coastline.

TATA steel Consulting — UK (TSC), a leading consultant to the world steel industry, examined the
2007 Pre-feasibility Study at a deeper level, based on current market conditions®. They
reconfirmed 32 Project Iron Boomerang’s strong economic case to develop a more competitive
steel manufacturing industry in Northern Australia than anywhere else in the world. Project Iron
Boomerang will be Australia’s largest infrastructure and manufacturing project, involving Capex of
approximately $16 billion for the steel complexes, and approximately $18 billion for the
transcontinental rail crossing. The value of high quality slab steel products exported from APSDA
to the world’s expanding markets will exceed $22 billion annually. In addition, secondary
industries established downstream on the back of surplus heat and energy from the steel
complexes, including cement manufacturing, biofuels and bio plastics, will be capable of

________
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generating products for export with a value of approximately $10 billion annually34.

The proponent is continuing to strongly pursue the planning and development of the required
infrastructure, manufacturing plants and associated facilities while at the same time securing
necessary investment and ongoing technical input from steel manufacturers. The proponent has
developed strong relationships including confidentiality agreements with the leading steel
manufacturing companies in Japan, Korea, China and India and Australia® and is pursuing the
ongoing development of the project with the following primary committed logistics, construction
and planning providers.

1. TATA Steel Consulting, UK - (TSC) a leading consultant to the world steel industry, who are
providing independent validation of the models against world best practice.

2. Nomura Research Institute (NRI) - a leading Japanese consulting firm, who has signed a
business agreement and is jointly developing and modelling the non-rail components of
the Project Iron Boomerang project.

3. Engenium — One of Australia’s leading heavy haul rail designers who as partners, Project
Iron Boomerang Shareholders and are represented on the EWLP board of Directors provide
value input into the design of the rail.

4. Leighton Contractors - an international large infrastructure/ project contractor and Project
Iron Boomerang Shareholder.

5. HMA Consulting - Founding shareholder and National power consultants.
6. XStrata Coal (now Glencore) - Founding shareholder and on EWLP board of Directors.

By consolidating international supply chain logistics Project Iron Boomerang will change forever
the current industry paradigm that Australia chooses only to export its world class coking coal and
iron ore and import steel rather than ‘value add’ to its raw materials domestically. In doing so,
Project Iron Boomerang will also replace the need to ship more than twice the export tonnage of
raw materials with the consolidated export of finished steel slab product®®, thereby improving
national productivity and generating significant economic benefits to Queensland, Western
Australia and the nation as a whole.

With a strong focus on productivity, long term sustainability and energy efficiency, TSC has
assessed the proposed steel plant meets world’s best productivity benchmarks for slab steel
production with a labour input of 0.25 man-hours/tonne compared to a typical world figure of 0.5
man-hours/tonne. TSC estimates the energy consumption of the facility to be approximately 16
Gl/tonne of slab®’, which is of the order of 20% better than typical worldwide practice. Further, it
will also deliver an environmentally sound plant with low emissions to the atmosphere by world
standards®®. These environmental benefits on a world scale add to the substantial savings in

34 NRI, Feb 2013

= These include: BlueScope Steel, Baosteel, Hebei steel, Jiangsu Shagang, Wu steel, Angang Steel, Maanshan, Nanjinzhao Group,
EUnited, Formosa Plastics Group, Meijin Energy, Nippon Steel & Sumitomo Metal, JFE Steel, POSCO, Hyundai Steel, Dongkuk Steel,
Arcelor Mittal Steel, ESSAR Group, Bhushan Steel & Strips Limited.

%The actual advantage of shipping slab steel over shipping the raw ingredients that are used in its production is closer to 2.5:1. The
raw material weight to produce 44 million tons of slab requires 66 million tons of iron ore plus 40 million tonnes of coking coal plus
8 million tonnes of limestone and other raw materials that go into the production and shipping of 44 tonnes of steel slab.
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greenhouse gas emissions from the supply chain consolidation that accrues by shipping finished
slab steel outside Australia, rather than shipping more than double the volume of iron ore and
coal as raw materials.

The focus on long term sustainability and energy efficiency brought into play collaboration
between TSC and NRI, to develop sustainable uses for surplus gas, energy and heat from the steel
complex. This collaboration has identified the potential to develop significant secondary industries
including cement manufacture, biofuels and bio plastics which would naturally follow the
establishment of the steel complex. Project Iron Boomerang would create the world’s first
sustainable industrial and residential complex located in Bowen areas Queensland, sustaining
upwards of 40,000 people39 who will be drawn to the region’s new found industrial profile.

The improved efficiency of the supply chain will deliver triple bottom line benefits in terms of
improved environmental outcomes through lower carbon emissions and economic dividends
flowing from its competitive efficiency advantage. Separate from the sound economic case for
Project Iron Boomerang, the proponent notes the economic benefits that will accrue to the nation
from the transcontinental rail line which were documented in a joint study by Ernst and Young and
Everything Infrastructure Pty Ltd*® commissioned by EWLP. The study has demonstrated that the
proposed rail corridor and 40 tonnes load per axle heavy haul rail line provides by far the most
efficient freight solution for coal from Queensland’s Galilee and Bowen Basin to Abbot Point, even
as a standalone project without any reliance on Project Iron Boomerang’s own tonnages.

Project Iron Boomerang will deliver:

® a nation building opportunity to leverage domestic raw materials into a modern,
internationally competitive steel industry on a significant scale;

e Australia’s largest infrastructure and manufacturing project;

e Improved supply chain cost efficiencies and technology transfer benefits through
partnerships with international steel companies with access to world’s best technologies;

e Improved resource management/consumption sustainability;

e reduced carbon emissions on a global scale;

e facilitation of significant secondary industries at the APSDA and Newman;

e significant regional domestic employment in both construction and operational phases;

® Increased diversity of economic activity in the APSDA, Newman and the Northern Region,
and;

e a transcontinental, standard gauge rail line with 40 tonne axle load efficiency which will
open up the enormous economic potential of stranded inland mineral reserves.

40 Refer Appendix 20 - Ernst & Young + Everything Infrastructure Group Comparative Economic Study of the Galilee Infrastructure

Corridor FINAL Report August 2012 Pages 2 and 27

Page 13 of 28



East West Line Parks Ltd Submission to the Joint Select Committee
~ The Development of Northern Australia ~

Project Iron Boomerang ; )
Steel Slab Export SN _ / ) N 22 Mtpa
' f Steel Slabs

22 Mtpa
Steel Slabs

‘steel park’

Figure 1: Locational Overview of Project Iron Boomerang

EWLP has progressed its planning for Project Iron Boomerang to the stage where it needs to
secure suitable land within the Abbot Point State Development Area to establish the Queensland
Steel Park.**

Project Iron Boomerang will contribute to significant northern regional development in
Queensland and Newman, Western Australia. It will continue to deliver nation building benefits to
the State and the Commonwealth for the long term and, accordingly, deserves the State’s and
Commonwealths’ strong support when allocating land appropriately within the APSDA and
Newman.

The proponent considers that a spirit of openness in discussions about land use at APSDA and
development of suitable facilities at the Port would arrive at a suitable accommodation for all
concerned and confirms its strong desire to continue to participate with the State in such
discussions until a satisfactory solution is reached. This approach is being used with the Northern
Territory and West Australia in transforming the region.

3.1.1 Developing the Northern Region of Australia - Communications Infrastructure

EWLP is a licensed carrier (number 312) under the Telecommunications Act. EWLP plans to
implement a robust carrier grade terrestrial based (diverse fibre paths) with a cellular wireless
overlay communications network that offers high capacity carriage services (fast internet and
mobile data) to the EWLP Project Iron Boomerang railway train operators as well as emerging
enterprises on the transcontinental common user corridor illustrated below.

Amongst other bulk cargo trains six daily Project Iron Boomerang bulk cargo trains will be in
concurrent operation on the rail on their 44 hour transit journey time. Trains of coal, and iron ore
trains 4 Km in length and 44,500 tonnes that need to operate safely and efficiently. To meet this
need the trend in Australia and overseas is to implement ‘in cab’ train communication platforms,
and the co-dependency is the critical reliance on a modern terrestrial based wireless
communications infrastructure for the EWLP railway to operate safely and efficiently. The
communications network will be implemented as a modern digital, highly available and reliable
service for the entire transcontinental railway route ensuring constantly available communications
to simplify railway operations management and mitigate risk.

___________

response to APSDA for APX February 2013.pdf
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EWLP plans to implement an international standard cellular wireless overlay network supplying
mobile telephony and internet to service the railway route, and as a licensed carrier offer carriage
services to nearby enterprises EWLP communications network connects people, equipment and
systems across the entire EWLP Project Iron Boomerang railway organisation and other nearby
external parties e.g. Shire Councils, Indigenous Communities and Mining enterprises.

The transcontinental railway route will traverse mineral and energy deposits and provide a
transport route to market for the previously stranded Mining sites and a supply chain route for
emerging sustainable Energy development. Mining tenements and sustainable energy hubs will be
able to rapidly develop due to the quality of the communications and internet services and the
transcontinental railway.

The architecture of the EWLP communications network is scalable to offer enterprises a high
availability network for carriage services such as cellular mobile services, telecommunications, and
internet via cellular mobile data as well as high capacity optical fibre. EWLP will proactively offer to
all enterprises carriage services i.e. communications and sites to rapidly commence operations
regardless of the remoteness and minimal supporting infrastructure.

Resource tenements that are not within the immediate vicinity to the transcontinental railway,
and require a transport route to market can be catered to by extending a rail spur from the east
west transcontinental rail corridor to their proposed mine site.

The communications architectural base line *allows straightforward extension of the high
availability communications network to the adjacent or remote emerging mine sites utilising a
combination of optical fibre, and cellular communications may be readily extended in the rail
corridor spur to the mine development site. At specific intervals within the rail spur corridor
extension, equipment shelters that house the communications equipment amplifiers and signal
regenerators will dot the rail corridor.

The equipment shelters will be designed to be passively cooled, ballistic and IP66 rated and
optimally will be perimeter security fenced. Housed within the equipment shelters are the base
station controllers for the cellular wireless, digital radio amplifiers and repeaters for the backhaul
digital radio, transmission switches for the optical fibre, optical fibre terminating equipment, and
standby battery power and security surveillance. To sustain the high availability rating, component
equipment is duplicated and maintained in hot standby mode®.

3.1.2 Developing the Northern Region of Australia - National Energy Market

Energy Efficiency will be maximised in purpose designed Steel Parks, through cogeneration and
utilisation of waste heat and treatment of volatile gases from both the coke and steel mill making
process. This will produce substantial surplus electricity for sale, which emulates world’s best
supply chain emissions control and utilisation practices.

Additional benefits will in part be linked to future national, global and bilateral agreements
potential carbon credits. The energy equation for the Project Iron Boomerang development is
driven by the relative availability of coal for coking and thermal purposes in Queensland and the
availability of gas in Western Australia (WA).

The relatively small size of the connected demand for electricity in WA, and the large market
available from the National Electricity Market (NEM) in Queensland encourages the development
of coking plant and heat recovery generation in Queensland rather than WA. The sale of electricity

42 nitial desktop study by Huawei in 2011 of the first 1,000Km is the basis for the architectural design of the Carrier grade cellular
wireless overlay network.

43 Standard Carrier architecture for n+1 redundancy, when off the grid, remote, desolate placement for sensitive infrastructure
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in WA is likely to yield a higher price. The larger sales in Queensland will require intelligent selling
arrangements to manage the price and volume risks associated with the national market pool and
the relatively short term contracts market.

The cost of electricity network infrastructure required to connect the quantity of electricity likely
to be produced will be significantly less in Queensland because of the close proximity of the
smelter park to a major transmission network node at Strathmore. In WA, the economics of
displacing relatively small quantities of isolated load will determine the quantity of electricity that
can be sold into that market.

The conclusion is that the coking plants, based on capability to dispatch electricity generated,
should be considered for Queensland and the blast furnaces should be shared between
Queensland and WA. This will result in some imbalance in the material flows between WA and
Queensland and therefore the overall Project Iron Boomerang will require optimisation.

Electrical Infrastructure and demand for electricity is unlikely to be a constraint in Queensland for
export and sale of electricity. The detailed economics of connecting isolated electrical loads will be
important to establish the optimum energy balance in WA.

The energy study has been prepared based on HMA consulting’s knowledge44 of the energy
industry in Australia as well as the energy infrastructure in each region. The aim of the study was
to provide validation of the fundamental feasibility and natural advantages of the Project Iron
Boomerang proposal. The study does not provide a recommendation on the optimum energy
configuration, or other detailed solutions, but provides investigative support to the Project Iron
Boomerang concept, and illustrate the feasibility and conceptual value of the project.

TSC has provided the below validation on the usable energy for export to the national grid and TSC
estimate power generation of 1290 Mw with a contribution 670 Mw base load exported to the
national grid. If all the additional energy saving measures above could be realised this would
change to around 1580 Mw plant with 960 Mw going to export.

Revenues for the export generation would be (based on 90% capacity factor) $530 Mn in QLD and
$1210 Mn in the Pilbara, combining these figures and equating to cost per tonne of slab it is
equivalent to nearly $40 per tonne of slab across both facilities™.

3.2 Expanding Australia’s Productive Capacity

The Steel Parks’ at the completion of Stage 1 (44 mtpa of first stage steel for export to Asia) will
introduce a level of productive capacity of 500% of first stage steel due to state of the art Steel
making technology being deployed at Abbot Point and Newman. The heavy haul railway (40 tal)
increases the productive capacity of the Transcontinental Corridor in context to the national
freight network introduces an efficiency factor of 50% when compared with 32 tal and 60% when
compared with the 26 tal of the narrow gauge Qld rail network.

The efficiency factors were corroborated in the Comparative Economic Study of the Galilee
Infrastructure Corridor by Ernst & Young and Everything Infrastructure Pty Ltd. This study analysed
the cost of delivering per tonne of coal from mine pit to port comparing 40, 32 and 26 tal and
proponents Corridor alignments.

In a similar vein the 44 mtpa of steel products shipped from the Steel Park will be exported to their

*“ HMA s a specialist electrical networks consulting business, focused on developing strategies to manage the connection f large
load and generation projects to the electricity supply network. HMA also has considerable expertise in energy market and fuel
sectors and provides strategic advice for the feasibility evaluation of generation and heavy industry projects.
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foreign destinations utilising the purpose built steel ship specifically designed for roll on roll off
operations. The ship is a sub project of Project Iron Boomerang and is provisionally patented; it is a
first of its kind, designed from the ground up for efficiency; e.g.

e the loading process is automated requiring four stevedores for loading and unloading
operations;

e ship loading time is 48 hours for 76,000 tonnes of steel product. and;

e adjustable decks for carrying containers on the inward return leg to Australia and slab steel
and coil on the outward leg to Asia.

3.3 Increasing Australia’s Productivity

When fully operational (circa 2022) Project Iron Boomerang will increase Australia’s productivity in
the vicinity of 10% contribution to GDP by virtue of the Steelmaking operations and the auxiliary
supporting industries. Contributing to productivity but not currently factored in are the below:

1. Transcontinental heavy haul railway will provide a route to market for the development of
the current raft of stranded mines that are within striking distance of the Transcontinental
Corridor.

2. The digital communication infrastructure needed to support the railway will be utilised to
automate remote mining operations that would be otherwise uneconomic for FIFO
operations.

3. The Steel Parks are exothermic and generate 1600 Mw of low cost base load power
available to the National Energy Market

3.4 Diversifying Australia’s Economic Capabilities

Project Iron Boomerang strongly resonates with the Australian government’s policy of regional
development and diversifying Australia’s economic capabilities. In the first instance all the
infrastructure development i.e. the Steel Parks and the Transcontinental Corridor geographic
positioning is north of the Tropic of Capricorn. Due to the scale of the activities in Project Iron
Boomerang it will further diversify Australia’s economic capabilities.

3.5 Building on Australia’s Global Competitive Advantages

Australia was established as a colonial outpost and it was built on a sheep’s back and export of
primary produce to the world. In the last 50 years we have leveraged the export of Education and
whatever we could dig out of the ground to sell to our neighbours while the Asian economies
chose to modernise. The idea that Australia should value add iron oxide has been around since the
1930’s. That Australia should value add iron oxide by producing first stage steel, until very recently
the conditions precedent to do so and the hard yards to achieve that goal has not been evident
and that has changed with the modernisation of the Asian economies. With the coalescence of
recent events it is opportune to prick the Nation’s conscience and spark the Nation’s interest to
head down a sustainable and prosperous path by engaging in a Nation building project that we
have code named Project Iron Boomerang.

There is little doubt that economically the 21st century will be owned by the Asian economies, and
we need to play our part in this more effectively than we have done to date. Australia is uniquely
positioned to be both a partner to Asian progress as they make haste to modernise and increase
their standard of living commensurate with what the western world has enjoyed for a century. For
Project Iron Boomerang to be more than a Vision we need to do more than be a mine. Since 2006
EWLP has invested in Project Iron Boomerang for the sole purpose of developing a formula in
order to bring to financial close, the business model of producing first stage steel that will be
utilised in the mass markets of Asia and elsewhere on a sustainable basis.
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3.6 Economic Benefits of Project Iron Boomerang to Australia

Project Iron Boomerang will provide many economic advantages to the economy of Australia. The
benefits directly related to Project Iron Boomerang include:

e private investment in infrastructure;
® job creation, skills and training; and
e generational long term and sustainable business activity.

The infrastructure investment is anticipated to be in excess of $50 billion and should occur over
the next eight to ten years. The forecasted construction workforce for the rail corridor alone will
be in excess of 6,822 person weeks over an extended period, along with a permanent indirect
workforce of 2,000 to 3,000 workers at each precinct given the auxiliary projects. The operations
of the railway, Steel Parks, steel smelters and ancillary services should also generate a significant
level of economic activity in Western Australia, Northern Territory and Queensland. The time
dimension on these job and economic activity benefits is expected to be over at least 70 years.

In addition to the direct economic impacts of Project Iron Boomerang, there are many advantages
that will occur to the benefit of businesses outside of Project Iron Boomerang, and thus to both
the great economic benefit of Australia and to its major trading partner nations.

3.6.1 Railway related

The transcontinental railway has substantial reserve capacity, with only three loaded trains
operating per day in each direction for the Project Case of five smelters in each Steel Park.
Additional rail activity would be at low marginal costs. The railway will pass close by many known
resource deposits that have not been economical to mine. Some of these mines will be opened
once access through Project Iron Boomerang is established. Project Iron Boomerang will also
provide the opportunity to effectively value add and beneficiate lower grade magnetite iron ore
reserves to effectively blend with the major hematite ores, without the added transport penalty
involved in exporting these ores to an overseas smelter.

The development of an transcontinental railway will enhance the operations of the Adelaide —
Alice Springs — Darwin Line. An expected Project Iron Boomerang 5% total phase 1 rail freight
deviation to this line will more than increase by three times the current business. We anticipate
that this will be particularly advantageous for rail transport to Darwin. There are also likely to be
opportunities for economising on facilities and costs by cooperation between the two companies.
An obvious example would be in service delivery and refuelling.

Establishing the transcontinental railway will also establish the Transcontinental Corridor. There
are many benefits that may evolve from the existence of such a corridor including the transport of
water, communications infrastructure and the transmission of energy.

3.6.2 Steel Park related

The Steel Parks are very large industrial parks (960 hectares) with the basic infrastructure in place.
Power, water and roads will be developed as part of the precinct development. This creates
opportunities for complementary industries to locate in the Steel Parks. The expansion of the Steel
Parks to accommodate such businesses would have low marginal cost.

A key consideration in the Steel Park planning is to maximise the energy efficiency of the
steelmaking process. A large power cogeneration plant is proposed as an integral element of the
coke production process, using surplus heat and burning the released volatiles to produce
electricity for internal precinct use, and for export to external users. A detailed report from HMA
Consulting in respect of energy related aspects of each precinct has been completed and is
included in the Pre-Feasibility Study Report.
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Opportunities exist within both Queensland and WA to value add from efficient utilisation of
cogeneration surplus heat for production of electricity for base load power sale, and to replace
existing high cost gas or diesel fired electricity generation in the Pilbara.

A particular attraction in the Pilbara will be providing base load power for the beneficiation of iron
ores, and for use in power for running slurry or water pipelines. Project Iron Boomerang provides
the opportunity for substantially improving the sustainability of the Pilbara iron ore deposits, by
providing access to surplus power from the Newman Steel Park for beneficiation upgrading of the
very large magnetite deposits by blending with the depreciating primary hematite deposits in the
region. For instance, local beneficiation of these ores, using the surplus power will provide
complementary sustainable economic benefits by permitting more precise overall chemical
balance and blending with the hematite ores, to operational cost and quality steelmaking
advantage and make these ore bodies more usable and sustainable.

3.6.3 Environmental Benefits of Project Iron Boomerang to Australia

The construction of a transcontinental railroad and ten steel smelters with associated
infrastructure will inevitably introduce some local environmental impacts that are negative, but
there will also be positive environmental and economic impacts. Project Iron Boomerang is
developing plans to mitigate the negative impacts. Most importantly, the negative local impacts
are far outweighed by the favourable global impacts against the current operating systems.

Coke plants and steel smelters have potential for high local impacts, but sound management
should mostly exceed current legislation emission standards, water quality and solid wastes. It is
the aim of Project Iron Boomerang to develop, lead and set leading world’s best practice in this
area. The Project Iron Boomerang shared services and supply chain consolidations concept and
strategy combine to make this prospect most achievable, practical and most importantly,
collectively and cooperatively cost affordable.

Proximity of the Abbot Point precinct to the Great Barrier Reef and the coastal wetlands, adds a
further sensitivity to managing the environmental impacts at these locations. The comprehensive
Environmental Impact Study will assist in determining the requirements to manage, mitigate
and/or eliminate environmental issues and to aid in determining the necessary conditions for
environmental planning approvals. Our preliminary planning provides for full collection, treatment
and reuse of all process water and rainfall runoff from the smelter park sites to prevent
contamination of local waters and groundwater. The smelter parks and railway are located in
sparsely populated regions, and will have minimal impact existing land uses and populations.
Development will have low to medium environment impacts, which are readily manageable with
current expertise and practices.

The sensitivity of some relatively fragile arid environments along the rail corridor will need to be
managed carefully during the construction phase. Significant alignment planning undertaken to
date, however, indicates that the railway requires limited major earthworks to achieve the
required grading, and that construction impacts will be relatively low.

A key consideration in the precinct planning is to maximise the energy efficiency of the
steelmaking process. A large power cogeneration plant is proposed as an integral element of the
coke production process, using surplus heat and burning the released volatiles to produce
electricity for internal precinct use, and for export to external users. A particular attraction in the
Pilbara will be providing base load power for the beneficiation of iron ores, and for use in power
for running slurry or water pipelines.

Another environmental consideration is the availability and effective management of water used
in the production processes and maximising the total recycled use of this water. The proposed use
of large quantities of groundwater to mine iron ores in the Pilbara should help reduce the negative
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desert environmental impacts of disposing of this water on the surface.

By locating the first stage production in Australia, the volume of shipping from Australia will
decrease significantly. Rather than ship iron ore and coal to overseas steel smelters, the 100
million tonnes of iron ore and coal are transformed to 44 million tonnes of slab steel, which is then
shipped overseas for further processing. The consolidated takeout factor of locally consuming 116
million tonnes per year of steelmaking ores is 72 million tonnes of infrastructure not needed;
Ships, trains wharves in both sending and receiving countries. This reduces the strain on
infrastructure and resultant expenditure overexposure, and therefore financial risks overexposure.

In addition to the environmental and economic advantages of the reduced shipping volumes,
Project Iron Boomerang will also reduce the need for port expansions in Australia and overseas. A
further advantage to the Australian environment is the reduction in the amount of shipping that
exposes the Great Barrier Reef to degradation or the possibility of a disaster.

Whilst the construction and operation of Project Iron Boomerang has some local negative
environmental impacts that need to be effectively managed, the global environmental benefits are
expected to be positive and extremely significant. Great progress is continuously being made in
steelmaking environmental emission outcomes.

Project Iron Boomerang will deliver major global environmental benefits from improved transport
efficiencies (especially avoidance of bulk ore carriers), modern first stage steel production
techniques and efficient energy utilisation. The advantage of co locating smelters in shared service
Steel Parks provides for superior environmental outcomes that are achievable and more
affordable.

Environmental approvals will include consideration under the Commonwealth Environment
Protection and Biodiversity Act, 1999 (“EPBC Act”) and various state legislation and regulations
relating to the natural environment, wildlife conservation, water, air and land conservation.

The environmental benefits include an estimated reduction in carbon emissions of 8.7 million
tonnes annually. An economic dimension to emissions control is rapidly emerging. Carbon credits
are a part of the international emissions trading schemes that are being developed. These
schemes provide a way of moving the control of greenhouse gases into markets, and will be
investigated during the Feasibility Study. EWLP intends to explore the potential for participating in
such schemes as they develop.

Project Iron Boomerang could be well pleased with the aspirational environmental credentials. It
provides a large and positive impact. Environmental laws will be regarded as the minimum
standard; With international best practice standards used as a consideration to continually
improve our performance and set new national and global standards for environmental outcomes.

3.6.4 Global Environmental Benefits

Whilst the construction and operation of Project Iron Boomerang has some local negative
environmental impacts that need to be effectively managed, the global environmental net
benefits are expected to be positive and extremely significant.

The major benefits include:

® Proper planning of the smelter Steel Parks to maximise environmental benefits from
synergies between the various production processes, and particularly their energy
inputs/outputs, and opportunity to use natural gas and coal seam methane gas as primary
energy sources;

e Improved environmental outcomes by ultimately replacing inefficient steel smelters
elsewhere with current, much lower environment impacting technology, purpose designed
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to achieve best practice environmental performance (rather than the bolt on upgrades
common with existing long-life coke ovens and steel smelters );

e Presence of sufficient production scale in the smelter parks to allow effective greenhouse
gas capture and potential for CO, sequestration as this technology is proven, and the
economic environment for its implementation is provided, including any carbon credit
schemes; and

e Transport logistics efficiencies of Project Iron Boomerang, with reduced transport energy
use and accompanying greenhouse gas emissions reductions (from consolidation and
maximising back loading).

The global environmental benefits of the project are expected to be very large compared to the
local environmental impacts. Realisation of the benefits will require the involvement of
Commonwealth and State Governments affected to allow proper inter jurisdictional recognition
and realisation. The emergence of markets for the trading of carbon credits will facilitate this
benefit.

Project Iron Boomerang will have significant positive environmental benefits. The transportation
efficiencies translate to substantial reductions in the use of fuel and there will be efficiencies in
managing energy inputs/outputs. The CO, savings are estimated as 8.7 million tonnes annually. In
addition to the favourable implications for the environment, the development of emissions trading
markets and schemes is estimated to result in savings of US$4 per tonne of slab steel.

3.6.5 Improving Social Equity, and Quality of Life

Project Iron Boomerang is to be a privately funded development, but it will provide a wide range
of social benefits to the local communities, regions, states/territories, and the Commonwealth.
The sustainable economic activities that will result from Project Iron Boomerang will provide
commensurate income for the Federal and State Treasuries from corporate income tax, personal
income tax, capital gains tax and import tax. The arrangements for railway passage and precinct
land rights will generate economic activity cash flows to the governments, landowners and
Aboriginal Land Councils.

The economic activity generated by Project Iron Boomerang will then create many opportunities
for new capital investment, development, employment and growth in the regions. The
Transcontinental Corridor will pass close to the settlements of Kynuna in Western Queensland,
and Ti Tree, approximately 170 km north of Alice Springs on the Adelaide Darwin Railroad. The
towns are both on major highways. The locations are proposed to be utilised as important railroad
infrastructure maintenance centres, crew change points, and Ti Tree would be the major
intermediate locomotive refuelling and service depot. The developments and employment
opportunities are expected to have a very positive permanent impact for all communities and for
Aboriginal communities. Whilst the growth in jobs is significant, we recognise that it will put
demands and strain on community and regional infrastructures (roads, schools, etc.). We return to
this issue in the section below on areas of facilitation and cooperation Project Iron Boomerang will
require from governments.

Australia is rich in natural resources. Among the key resources in abundance are iron ore and
thermal and coking coal; The key feedstock for steel. Queensland has an abundance of coal, while
Western Australia has an abundance of iron ore. Australia has a small population with limited steel
production, so these resources are shipped internationally to be used as inputs to steel
production.

Strong growth in raw steel production and consumption, driven by the rapid industrialisation of
China and India in particular, is expected to continue. This will necessitate substantial investment
in new steelmaking capacity. Australia plays the significant leading role in the seaborne
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steelmaking supply chain key materials, with an estimated 40% of the world’s high grade iron ore
and 60% of the world’s coking coals.

The current supply chain for the production of steel has a number of negative features. With
respect to Australia’s resources, the current arrangements require the shipment of iron ore and
coking coal to overseas locations where the resources are processed. The transportation costs to
the steelmakers are considerable, with mostly empty returns for the world’s biggest trains and
ships; Transport is thus somewhat inefficient and environmentally damaging, and opportunities
for adding value in Australia to the resources are lost. Processing these primary ores in first stage
mills near the source, these ores are consolidated more than 2.5 times before shipment.

Project Iron Boomerang has been specifically developed by East West Line Parks Ltd (“EWLP”) to
explore the economic feasibility of establishing semi-finished steel production in Australia, close to
the major raw materials inputs. The project can provide significant economic advantages to the
steelmakers, the Financial Model has been developed to prove the theory and over the last six
years the world’s Steelmakers have accepted the economics that underpin this financial model.
Should the enablers of this Project be in place the advantages are sufficient to enable the
steelmakers to fund Project Iron Boomerang. We do not anticipate an equity involvement in the
project by government. However a critical ingredient Project Iron Boomerang needs from the
government is the political will to assure Australia is behind bringing the vision of Project Iron
Boomerang into reality. This is not an assumption on our part; this is a conclusion after years of
meetings with the executive management teams of the world’s top steelmakers.

To the benefit of Australia and its major trading and investor steelmaking nations, Project Iron
Boomerang can deliver economic, social and environmental advantages on a scale of national and
global significance. We will set out in this report how the project provides nation building
advantages on all dimensions. In addition, the efficiency and environmental attributes of the
project are globally significant.

The Pre-Feasibility Study provides strong evidence that the construction of first stage smelter Steel
Parks offers many cost effective investment capital and operational scale savings of consequence,
and that a dedicated railroad with all supporting infrastructure is feasible and economically
profitable for the steel makers and investors.

The details contained within this submission (and its referenced documentation) on Project Iron
Boomerang should aid Infrastructure Australia in achieving its strategic nation building vision and
objectives to:

e expand Australia’s productive capacity;
® increase Australia’s productivity and to significantly value add the mine and farm,
e Australia’s natural resources;

e diversify Australia’s economic capabilities, and enhance international relationships with
our major trading partner nations.

e build on Australia’s global competitive advantages developing leading world’s best
practice;

e develop our cities and regions;

e significantly reduce global greenhouse emissions; and

® improve economic, social equity, and quality of life in the Northern region.
4.0 Project iron Boomerang

The Project Iron Boomerang asset life is in excess of 100 year’s. There is a clear global need for
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additional global steelmaking capacity in particular for the other 4.3 Billion people in Asia that are
modernising. Project Iron Boomerang, being located in Australia, is uniquely suited to meet a
portion of that demand as a result of five major advantages.

e proximity to the major global markets for steel, particularly in Asia;

e availability, reliability, and sustainability of major quality steelmaking raw material inputs;
e competitive supply chain for these resources;

e availability of large sites to accommodate the smelter Steel Parks; and

e stability and low sovereign risks involved in long term major investments.

The Project Iron Boomerang business case is focused on facilitating the construction of ten 4.4
million tonnes per year steel smelters, mills at each end) producing a total of 44 million tonnes per
annum of slab steel. Iron ore and metallurgical coal will be transported to common points for
processing iron ore will be transported to Queensland to be combined with the coal, while coal
will be transported to Western Australia to be processed with the iron ore.

The steel smelters will be constructed in industrial Steel Parks in Queensland (Abbot Point) and
Western Australia (near Newman in the Pilbara). EWLP will develop the Steel Parks to
accommodate the steel smelters. Participating steelmakers will construct, own and operate the
steel smelters. In addition to the investments of EWLP and the steelmakers, there are a number of
support services which can be shared to great advantage under the precinct model. These include
ore stockyard and blending facilities, ore stockpiles (iron ore and coal), stacker/reclaimers,
conveyor, coke oven batteries, electricity production, water and other utilities, and steel slab
export facilities. We anticipate that these will be undertaken by a range of infrastructure third
party companies and investors.

4.1 Project Stages
There are five stages to the development of Project Iron Boomerang.

Prefeasibility: establishment of project concepts and operational requirements, financial models
and major steelmakers and/or investor commitment to the Feasibility Study;

Feasibility Stage: proof of concept and definition of project operational requirements, detailed
project scoping, preliminary engineering environmental impact assessment, cost estimates,
market viability, planning and other regulatory approvals, risks assessments, management and
allocation strategies, and confirmation of the business case;

Commitment and Financial Closing: gain commitments from steelmakers, reach necessary
agreements with governments, develop major procurement contracts and call tenders for EPCM
and/or DCM contracts, and completion of due diligence processes;

Implementation: acquisition of land and passageway rights, engagement of project managers,
detailed engineering and environment management plans, procurement of design and
construction, procurement of rolling stock and precinct plant and equipment; and

Operations: commissioning and commencement of operations.

We have concluded the Pre-Feasibility Study and are in the process of obtaining funding to
proceed with the Feasibility Study via a Private Placement Memorandum utilising a convertible
note structure. Project Iron Boomerang has benefited from three fiscal years of applying the R&D
Tax Incentives. We are now into our fourth fiscal year of benefiting from the R&D Tax Incentive
that sustains EWLP’s cash burn rate on four core R&D experiments, they are:

1. Transcontinental Corridor Determination Process
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2. The Steel Park Process;
3. Covered Aerodynamic Coal and Iron Ore Wagon; and
4. Roll On Roll Off (“ROR0O”) Slab and Coil Steel Ship

To achieve P90 (Infrastructure Australia requirement for Stage 7), and the equivalent private
sector stage is bankability and that occurs on the completion of the Bankable Feasibility Study
(“BFS”) and is an essential milestone to initiate the negotiations for Financial Close. To achieve P90
or BFS approximately A$150 million expenditure and under the current Project timeline
approximately 3.25 years prior to financial close and start of construction. The participating
steelmakers and supporting investors with minority interests will be the primary funding sources
for the BFS.

Eventual public listing will open up the projects ownership and investment to all Australian and
International stakeholders.

4.2 Team Capability

EWLP has established a management group of experienced senior executives and specialists with
many years of leadership and management experience. The senior management group has
worked for major international and domestic companies across a number of different industry
sectors and major projects including banking, consulting, finance, government, logistics, transport,
supply chain management and information technology and communications. They have
demonstrated superior capabilities, analytical, business and managerial skills at strategic levels in
the requisite functional areas and will lead and conclude the project through the next phase, the
Bankable Feasibility Study, and subsequent development plan stages, through to administration
and operations, phase five.

4.3 Timeline of the Project

The timeline for the project is shown below. The bankable feasibility study should be completed
by the end of 2017. Presuming that the bankable feasibility study confirms the benefits of Project
Iron Boomerang, we will undertake the support of the participating steelmakers through equity
contributions. Construction will then commence. The railway and the first four steel smelters will
be completed in late 2021. The first rail shipments of iron ore and coal will then occur and steel
mill production will begin. The first shipments of steel slabs overseas for further processing will
occur in December 2022. The construction of the remaining eight steel smelters will continually
progress in stages with final completion scheduled for 2026. Beyond the completion of Project Iron
Boomerang as it is currently being scoped, it is likely that there will be ongoing developments in
the use of the railway, including the duplication Phase 2 development of the smelter parks.

Page 24 of 28



East West Line Parks Ltd Submission to the Joint Select Committee
~ The Development of Northern Australia ~

2006 2012 2013 2017 2019 2021 2022
1=t March + Dec » Dec » June » June ——» fFep —>May
[Outcomes] [Schedule]

v Complete the Pre-FS  Start Preparation

Study-establish PIB's  Works for the [chf:‘é”'e]

strong economic case Bankable Feasibility

v Execute CA’s with Study (BFS) [Schedule]  ~SprymTT R

world's leading steel VEWLP, NRI and TSC EIS & Approvals

companies and financial ~ collaborate on [Schedule]

institutions industrial complex Detailed Design

v TSCdevelops prelim and residential area
steel precinct design at  Planning.
Abbot Point

5 |
v'NRI joins the PIB LoV L-approva
development team
v Revolutionary Slab Ship [Schedule]
design-worldwide patent Construction Phase 1 JERETITID E:SC;;E:UIEJ'

(15 &2 BF) irst Operation
[Schedule]
Construction Phase 2 JETITIR ochedue]

EWLP : EastWestLine Parks Limited (3 & 4% BF)
CA : Confidential Agreement Operation
EIS  :Environmental Impact Statement [Schedule] 15 months [Schedule]
g cHastiumace Construction Phase 3 SEERULID Full Operation
TSC i TATASteel Consulting-UK (s® BF)

NRI : Nomura Research Institute- Japan

4.4 Timeline of Project Iron Boomerang

The Pre-Feasibility Study Report “is available to the Parliamentary Committee as a separate
document submission, sets out in detail the projects economic advantages. The remainder of the
Pre-Feasibility Study report focuses on the economic, social and environmental efficiency features
of Project Iron Boomerang to Australia and the world.

4.5 Project Evolution and Finance

Project Iron Boomerang is wholly private funded. Initial sources of funding are from shareholders*’. Next
stage funding arrangement is underway via a Private Placement Memorandum seeking to raise a minimum
of AS15 Mn via a convertible note.

In context to the Transcontinental Corridor and the PIB heavy haul rail the Benefit Cost Ratio is positive,
and that is calculated only on Project Iron Boomerang tonnages an. The Benefit Cost Ratio is translated into
an NPV equivalent on the Transcontinental Corridor rail component. Please refer to the Financial Model
which encompasses the Transcontinental Corridor component and refer to sheet “Financed Income (Rail)”
cell B69. This sheet is the cash flow analysis including interest and tax, the focus of this sheet is on ROE to
shareholders.

4.6 Supportive Role for Governments

The key areas where Project Iron Boomerang will seek government cooperation and assistance
include:

e Project of National Significance and Project of Irrevocable National Merit

o0 Underway via current process of Infrastructure Australia and the Infrastructure
Priority List submission 28 Nov 2013.

e Planning corridor and environmental approvals;
e Land acquisition;
® Project business environment; and

e Government support services from:
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o Department of Industry
O Department of Infrastructure and Regional Development
o Department of Foreign Affairs and Trade

There are four Australian governments involved (Commonwealth, Queensland, Western Australia
and the Northern Territory) as well as numerous Local Authorities, Statutory Agencies, and
Aboriginal Land Councils. In addition, the very large scale and global nature of the project will
involve other national Governments in terms of trade matters, investment and global
environmental outcomes.

4.7 Planning and Environmental Approvals

The project requires large construction workforces for an extended duration. Following current
policy and practices, five year working visas will be sought for needed for relocated permanent
specialised skilled workers from overseas.

Project Iron Boomerang entails major capital investments in the railroad and steel smelters by
foreign owned companies, as well as in the long term operation of these industrial plants,
primarily as value adding to basic major resource exports. Critical to attracting this investment and
to the project proceeding are the obtaining of the various government progressive approvals and
having in place the appropriate business policy settings to provide maximum certainty and timing
over the project life cycle.

4.8 Land Acquisition

The land tenure and acquisition process for the rail corridor and smelter park Steel Parks will be
subject to negotiation and agreement with the Queensland, Northern Territory and Western
Australian Governments. The bulk of the rail corridor land is existing leasehold, vacant crown land,
or Aboriginal reserve, and subject to native title considerations under the Native Title Act 1993
and relevant state legislation. Long term leases (99 year plus) or freehold titles in favour of Project
Iron Boomerang are sought. The Queensland Government has acquired Abbot Point State
Development Area. We will request from Western Australian Government that the Newman Steel
Park be accommodated in a similar area.

We request that the Australian Governments involved (Commonwealth, Queensland, Northern
Territory and Western Australia) follow similar procedures used to establish the environmental
impact for the implementation of the Darwin Alice Springs rail line. This precedent included:

e Establishing an overall Framework Agreement with Governments and Land councils;

® Sacred site clearance and long term railroad corridor leases were negotiated within this
framework with all affected parties including Aboriginal Land Trusts and Communities;

® Access rights were negotiated by Governments involved (Northern Territory, South
Australia, and Commonwealth);

e Upon completed negotiations, conditional access rights were handed over to the
consortium that owned and operated the line; and

e Environmental issues were identified and resolved.

A fully inclusive process of consultation and negotiation with the traditional owners of the land,
assisted by each of the Governments, is proposed to facilitate agreement on the rail corridor and
precinct lands.

Recent major mining and infrastructure projects in northern Australia have been able to progress
more quickly when the key stakeholders are included in the negotiations from the beginning, and
their historical traditions and roots are recognised. The aims of these negotiations with traditional
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owners will be to create long term benefits that will positively impact on current and future
generations.

4.9 Project Business Environment

The project and business model involves major investment by foreign owned steelmakers in the
Project Iron Boomerang and in their own smelters and supporting industry. Foreign Investment
Review Board approval of this investment is required for the project to proceed. Such approvals
will be sought individually by each foreign owned company participating in the project.

The project will involve major procurement of plant and equipment and associated materials that
cannot be supplied by Australian suppliers (due to availability, scale and technology). The biggest
single threat to the project viability is the much higher construction and fabrication costs in
Australia, compared to Asian and South American competitors in particular. This will be coupled
with the skilled labour limitations in Australia, and the relative remoteness of the major
construction sites at Abbot Point and Newman. Maximum tariff concessions and/or enhanced By-
law Schemes covering the imported materials, equipment and prefabricated pre assembly
modules is essential to minimise any competitive disadvantage.

4.10 Government Support Services

The project will require significant community infrastructure in regional centres, particularly at
Bowen and Newman, with lesser requirements at a number of other support centres, to support
the large construction workforce and permanent employees. Major investment by Government
Owned Trading Corporations will also be required to meet the requirements of the project.

Support from Government in the timely provision of essential services to support the local
communities and Local Authorities is requested. This includes availability of developed sites for
housing, water supply and sewage, roads, power, telecommunications, schools, and so on.

The project credentials for positive global environmental outcomes and major investment and
regional job creation, should ensure strong bipartisan support for the project from all levels of
government in Australia.

Current problems, issues or challenges that EWLP considers will limit the ability to achieve the
goals and objectives are listed below:

1. The situation assessment is the costs of building inwards loading port facilities in already
overcrowded and congested out loading ports that are not currently meeting expansion
growth needs is a major constraint issue. The method of transportation will be a new
transcontinental railroad. The economics and cost benefits of a heavy haul railway are
supported because the notional alternative, coastal shipping around Australia in many
aspects is economically and environmentally inferior to a railroad.

2. The situation assessment is unrelieved and exacerbated should all blast furnaces be
located at either Abbot Point or Newman.

3. The extent and nature of Project Iron Boomerang necessitates a particular form of non-
capital investment and that potentially is the appointment of a Special Minister of State
whose role is to prioritise and coordinate the Australian government departments and
develop the special relationships required with the Minister’s counterparts in the Asian
governments, in the first instance with the Ministers’ counterparts in China, Japan and
Korea.

4. We note the Special Minister of State is likely to be an ongoing role as the Project Iron
Boomerang business model is modular, scalable and extensible. We point out that 4.3
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Billion®® people live in Asia and we note that Asian economies, in particular Indonesia,
Vietnam and others are in the throes of modernisation and lack the basic steelmaking
ingredients, technologies and skills and are prospective participants.

5. To achieve the goals and objectives of Project Iron Boomerang is required to obtain the
following from Infrastructure Australia:

a. listing on the Infrastructure Priority List;
b. recognition as a project of national significance; and
c. recognition as a project of irrevocable national merit.

6. Once the requirements under points 3 to 5 above have been satisfied, Project Iron
Boomerang will require the following matters to be addressed to assist Project Iron
Boomerang in achieving its goals and objectives in a timely and cost effective manner:

a. streamlined foreign investment assessment and approval process, keeping in line
with the requirements under the Foreign Acquisitions and Takeover Act 1975;

b. Project Iron Boomerang will also require a large number of 5 year renewable high
skilled employment visas to adequately provide for the skilled labour requirements;
and

c. streamlined environmental assessment and approval process applied to Project Iron
Boomerang, similar to the endorsement and support given for the building of the
Darwin to Alice Springs Railway Line. The national interest established protocols
and criteria applied to the Darwin to Alice Springs Railway Line may be considered
as illustrative of principles that could be applied to Project Iron Boomerang. The
difference between the Darwin to Alice Springs Rail Line and the Project Iron
Boomerang proposal is that Project Iron Boomerang will not require funding from
Federal, State or Territory Governments.

The Financial Model is a prescriptive approach that caters for all variables that underpin the
Business Model. The Financial Model contains all the artefacts of the Business Model. The
Financial Model has evolved over seven years of iterative research and consultation with subject
matter experts in their field of domain competence. The Financial Model has a multitude of
purposes; Two elemental aspects one of which is investor focus on the ability to achieve 15% ROI
and underpinning the ROI are the key beneficial estimated outcomes for the Steelmakers. First
and foremost Project Iron Boomerang is a Steelmakers project.

*8 http://www.worldpopulationstatistics.com/asia-population-2013/
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Yi-Ling Chan Yi-Ling Chan
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1.0 Corridor to Coast
As landholders we are charged with the responsibility of managing our country in a
sustainable way. There is an expectation that the government will do the same with the
State. Concerned about the long term future of the State beyond current industry and
political trends and preferences we have formed Corridor to Coast (C2C), representing over
100 rural holdings. We are currently focussed on the development of the Galilee/Bowen
Basin and the possible impacts with particular emphasis on potential threats to the
environment and prime agricultural land; consequently to our businesses and the future
health & prosperity of Queensland.

Corridor to Coast's immediate concerns relate specifically to the amalgamation of five
proposed rail infrastructure corridors into a single multi user facility. Engineering plans need
to be built on strong and accurate physical data relating to the direct impacts on the
surrounding environment. Particularly the impacts hydrology will have given the extremely
flat nature of the landscape in many sections of the current corridor proposals. Slight
variations in data will have a profound effect across a large area.

We urge the government to “develop a whole farm plan” - a Strategic Assessment that
minimises dissection and degradation of the landscape. This assessment needs to look at the
entire coal basin and coordinate development on all fronts, which might include alternative
routes that proponents (Hancock Prospecting, Waratah Coal, East West Line Parks, BHP and
the Adani Group) have not yet considered. This infrastructure should have the ability to
service other existing industries like grain, cotton, cattle and small crops as well as any future
rural enterprises — to build the state, and create a win/win for all entities. This report will
highlight the issues raised by growers and offer some long term suggestions to how the State
Government can cultivate Queensland's future. Services and synergies of C2C are available
to assist wherever we can.

Corridor to Coast sees this development as a great opportunity to create an infrastructural
project that proves to the world that Agriculture, Mining and the Environment can work
together to enhance productivity mindful of preserving the ultimate natural resource, our
landscape.

lllustration 1: Wheat crops in the Kilcummin area
that will be impacted by rail design
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2.0 Background Information

Waratah, Hancock and Adani have all used the same Quantum modelling program to identify
their final alignment. These alignments may not necessarily be in the best interests of the
State

Each alignment has been chosen according to individual proponent parameters. These do
not include hydrology/farming and grazing impacts, therefore are not considering all
possible implications on the surrounding environment.

At least three of the proponents plan to use three different axle load limits for track
construction.

Consider the impact on surrounding businesses and mitigate this by aligning the corridor
within existing mining leases for as far as possible before impacting on the greater business
sector (as with Adani's proposal).

Look to address all community concerns when considering the final alignment. eg. If
considering East West Line Parks project, look to move rail corridor outside of Collinsville
with a view to moving other rail infrastructure to share this alignment in the future.

'Fast tracking' would help to give all stakeholders some certainty for the future, but should
NOT be done at the expense of proper and thorough environmental investigations.

A greater investment in the proper construction of the line will ultimately create a long term
cost saving.

3.0 Maps of Current Infrastructure Proposals Supporting the Galilee Basin

Please note following map (or attached map in electronic version). Current data on the BHP
rail proposal was not available for inclusion in this document at the time it was produced.
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4.0 Hydrology
Rail lines crossing the Belyando River Catchment Area will face varying degrees of
hydrological difficulties. This information has been transmitted by several landowners to
representatives of both Hancock and Waratah Coal.

4.1 Background

It would appear that the Hancock corridor has proceeded to design phase along a proposed
(IFS declared) alignment whose primary route determination was derived from altitude and
with regard to degree of slope, which overlooks the obvious; the flattest area is of course
straight across the floodplain and wetland area.

The watercourse in question at times has flows exceeding 15km in width. The watershed of
the Belyando/Suttor system represents 57% of the catchment area for the Burdekin Dam
and contributes 30% (or 2 309 480 Ml/annum) of the stream inflows (Burdekin Water
Planning Advisory Committee, 1999). The soil structure is extremely fragile when disturbed,
with high concentrates of sodium. The value of native and improved pastures to the beef
cattle and grazing industry (which is immense) relies on both the presence of flood-out
zones and its (the flood water’s) speedy departure.

The above is information that should guide the placement of a single corridor. However only
after the alignment was finalised (and initial designs were generated), and at the urging of
affected landholders did Hancock agree to an independent review of the rail design.
Unfortunately this was not extended to the alignment of the corridor.

4.2 Independent Review Findings
The independent review found that:
e The ability to allow natural flows to continue to occur across the flood plain during small
and large events is going to be a challenge.
e The lack of knowledge of the flow characteristics across the flood plain needs to be
addressed.
® A better understanding of catchments upstream of the Rail line to determine flows and
velocities is needed.
e A more detailed assessment of the use of pipes, culverts and bridges on the flood plain
to understand the velocity and flow direction impacts downstream and upstream.
The rail design must take into consideration any disturbance on the flood plain including
road and excavations.

4.3 Independent Review Recommendations

e The interim Hydrology report then went on to recommend that Hancock:

e Attain a better understanding of the sub catchments

e Widen the Lidar survey across the flood plain to better understand its flow paths and
points of concern.

e More detailed modelling of the stream flows and volume is needed.

e The new modelling is to reflect the information gained from the landholders.

e Animproved rail design that better reflects the current flood plain flow paths and
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volumes to ensure longevity of the rail line and grazing systems.

Road design along the rail line as well as land disturbance across the flood plain needs to
be evaluated for possible impacts.

Assessment of the soils across the flood plain.

More detailed mapping of property infrastructure, including houses, so that it can be
accessed for possible impacts.

The above information has been presented to highlight the rushed, unco-ordinated
approach that has been taken with respect to one of the three corridors. Computer
generation and satellite imagery only provides certain aspects of the real hydrological
situation on the ground. As identified in the independent hydrological report
landholders information needs to be utilised to formulate a best case, single corridor
scenario.

Photographs in Appendix A highlight the flood out capacity of some of the major
watercourses impacted by the proponents proposals.

5.0 Potential Future Development Options
5.1 Farming

52

The Belyando/Mistake Creek floodplain area has large areas of alluvial soil types capable
of supporting irrigation development as classified on the Queensland Soil Maps and
identified in 1999 by an Engineering Services study into the water infrastructure options
and related issues in the Burdekin River Catchment. Such developments already exist in
the area and support grain yields of up to 6-10t/ha. Given that the study identified over
500 000 hectares of arable land in the Belyando/Suttor sub catchment the potential for
future development needs to be considered. This may include the development of a
new grain depot if the rail corridor is positioned taking grain freight into consideration.
THIS HIGHLIGHTS THE CRITICAL IMPORTANCE OF DETAILED, ACCURATE HYDROLOGY
DATA. Failure to properly construct a rail corridor and mitigate flooding impacts will
negate the development potential of this area before it even has the opportunity to
begin. Given current world food concerns it would seem prudent to keep the options
open for long term potential cropping areas.

A critical shortage of rail freight for the existing Mt McLaren grain depot could be eased.
The number of trucks required to transport grain to port would be greatly reduced
taking pressure off local and state controlled roads that are clearly struggling to cope.

Grazing

Central Queensland produces approximately 35% of Queensland's beef supply with an
annual turn-off in the Northern and Central regions estimated at over 1.4 million head.
Rail freight has the capacity to de-centralise the processing industry from the south by
servicing existing meatworks facilities, potentially opening up opportunities for new
processing facilities and the development of a live export facility at Abbot Point in the
future. Local industry representatives estimate the Clermont/Alpha/Jericho/
Emerald/Capella areas contribute up to 350,000 head per annum. Transporting these
cattle by train would take approximately 5000 B-Double trucks off the roads each year.
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5.3 Fuel and Freight

e Upgrades to the existing Gregory Development Road would allow for the movement of
goods / fuel from the north taking pressure off the already congested eastern (Peak
Downs Hwy) and southern (Capricorn Hwy) routes.

e Fuel can be transported in triple road trains ex Townsville via the bypass that skirts the
city as opposed to the B-Doubles used ex Mackay that run through the centre of the
accommodation area reducing both transport costs and risk to public safety.

e Develop a connection highway between the Gregory Development Road and Capricorn
Highway, potentially beside the rail corridor, to facilitate this freight movement from the
north.

e Utilise the rail facility to transport mine supplies, including wide and/or over height loads
to remove the stress on both the road infrastructure AND travellers trying to navigate
the road network.

5.4 Tourism and Decentralisation

e Animproved road network would service and encourage greater tourism trade.

* Better road access to larger centres would make living in the areas where the work is
more attractive to the large workforce required to service this expansion.

e Better road access adds to the win/win for the locals being affected by the development
and general operation of the Galilee Basin.

e Consider the possibility of a rail passenger line to transport workers from the coast to
the mining developments or along the East West Line Parks proposal as a tourism
opportunity?

6.0 Summary of Corridor to Coast Concerns
6.1 Fire Risk
It is well known and widely accepted that trains start many fires. No matter what
precautions railway operators take, overheated brakes, failing wheel bearings or just
discharge from the locomotives' exhausts start many fires. In 2010 one landholder in the
Lillyvale mining area near Emerald was called out to four fires along the coal line on his
property in just one week. This frequency has profound potential for environmental damage
when extrapolated along the length of the line

The coal dust contamination of the surrounding areas along the lines makes grass
unpalatable to livestock and naturally adds a huge amount of fuel to these fires. The cost of
building suitable firebreaks and their ongoing maintenance is significant to each landholder.
The potential damage to the ecology of the region both on private land and on the many
National parks in the area is enormous.

We do recognise that the mining companies need to transport their coal from the Galilee
Basin to the eastern seaboard. However by allowing more than one corridor from the one
mining area to the same port is just magnifying damage to our fragile ecosystem and
unnecessarily increasing the imposition on landholders.
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6.2 Subdivision of Leases

As all property boundaries are not symmetrical, and proposed rail corridors are not
designed to follow those boundaries, it is inevitable that various sized portions of land will
be left isolated from the main portion of some individual properties. Whilst that
circumstance may be manageable for some properties and in some situations, there will be
many cases where this will be impractical and unmanageable, and in some cases the
financial capacity of that property will be compromised and may become unviable. A
solution to this problem must be found before any new rail corridor is enacted. There must
be an opportunity for re-alignment of boundaries, or a subdivision of land.

We are advised that this matter can be achieved on freehold lands, through Regional
Government bylaws, but this needs clarifying for all parties concerned.

We are also advised that subdivision of leasehold land is not possible under present
government regulation. If this is the case regulation needs amendment to reduce the impact
on land holders, by allowing the restructuring of untenable parcels of land. If this is not the
case, clear and concise details of how this restructure may be achieved needs to become
available.

If land leases are not able to be modified, the excision of land for rail lines is in direct conflict
with the new Delbessie Agreement conditions and the recently enforced Environmental Reef
Management Protection Scheme (ERMPs).

6.3 Native Title

Leasehold lands across Queensland are all subject to Native Title restrictions.

Leases are considered by law as one parcel of land. If landholders wish to improve title on
any portion of that land, native title must be extinguished over the whole of that lease.

If railway corridors are to be taken through that same lease, native title must be
extinguished; therefore it is logical that native title must be extinguished for the whole of
that lease before any lands can be removed from that lease.

6.4 Level Crossings
Initial crossing designs from proponents indicate that level (‘at grade') crossings with lights
and possibly boom gates are the preferred option. C2C dismisses this form of crossing as
unsafe and unmanageable in the long term. This will be critical within the next ten years
when current mining exploration in the Galilee Basin reaches full capacity.
Property management requires workers to frequently cross the line on horseback,
motorbikes, tractors, trucks, heavy machinery and on foot. Livestock will also need to be
crossed at different times. Larger operations will have to cross upwards of one to two
thousand head of cattle at a time. The frequency of trains on a duplicated line in a single
corridor will make it difficult and incredibly dangerous to attempt these crossings 'at grade'.
Over or under passes should be the standard for every crossing to mitigate all risks
associated with people, animals and trains working at the same level.
6.4.1 Train Frequencies
The following figures have been provided by the Department of Infrastructure and
Planning's website and by some of the companies themselves. These figures are for full
production within the next ten to fifteen years.
Alpha Coal 30 million tons per annum
Kevin’s Corner 30 million tons per annum
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Carmichael Coal 60 million tons per annum
Galilee Coal 40 million tons per annum
South Galilee Coal 20 million tons per annum

BHP is also proposing a rail line for its northern Bowen Basin coal mines to Abbott Point.
Their full production figures have been estimated at 20 million tons per annum. This
product could also be transported on a Galilee Abbott Point Rail Line.

A total delivery figure for a Galilee Abbott Point Rail Line will be in excess of 200 million
tons per annum and does not include future exploration.

Hancock Coal proposes to transport 25,000 tons per train moving 100 kilometres per
hour on a standard gauge line.

To move 200 million tons of coal per annum would require 8000 loaded train
movements a year or 16,000 including returns. This equates to 44 train movements per
day or one train every 33 minutes 24 hours a day for every day of the year. Operating a
rural business with these sorts of movements would be near impossible without
overpasses or underpasses for access across the line.

6.5 Dust/Noise/Vibration Impacts

6.5.1 Dust

This information has been collated from a number of sources. C2C are aware that some

proponents are indicating that the carriages they intend to use are designed differently

to QR carriages, however there is only modelling data available at this point. This needs
to be verified with physical data. As this will not be available until the carriages are
operating stakeholders can only calculate damages on the limited data on record.

Proper monitoring sites need to be established along the final route to gauge emissions

accurately.

e Coal dust causes fires

e Areport suggests that ballast must be reclaimed to reduce impact on the
environment (As has been a case where the coal lays 100mm thick along railway
lines in central Queensland) (Environmental Protection Agency)

e Dust contaminated grass is unattractive to cattle therefore reducing their food
intake contributing to lower weight gains

e Contaminated water run-off accumulates in water holes and stock dams (It has been
guoted that the gullies run black after the first couple of storms in the Nebo area)

e Coal dust contains heavy minerals, which may result in contamination of beef
destined for export. This is unacceptable in the beef industry and can lead to cattle
being condemned.

e Spillage increases with the speed of the trains

e Air temperature also increases spillage

e Coal dust escaping from loaded wagons can foul the Ballast along the railway lines
and can lead to significant track structure damage.

e Wheel action is a main cause of high dust levels

e Wagon induced turbulence

e Pollution from coal effects all major body organ systems and contributes to four of
the five leading courses of mortality in US.

e The health burden of coal in Australia is estimated conservatively at 2.6 Billion a
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year (Doctor for the Environment Australia)
Unhealthy for Humans; Unhealthy for Livestock and wildlife

6.5.2 Coal Escaping into the Environment
Wagon Surface 80%
Parasitic Load 4 %
Door leakage 6 %
Spill Coal Corridor 9 %
Residual coal in unloaded wagons 1 %
(Qld Rail, 2008)

6.5.3 Dust/Vibration Impacts

e @Grandin and Deeson note the 'place specific fear memories' of livestock (and wildlife
given that are all sensory) where an animal will fear returning to an area where a
'frightening experience first occurred' (eg loud noise or rapid train movement). This
causes stress to livestock (low weight gains) and coupled with dust contamination
makes land adjacent to railway lines less productive. (Grandin and Deeson, 2008)

* Management practices will have to change to accommodate the above effects.
eg. running breeders where bullocks should be fattened causing inefficiency and
inappropriate use of land; fencing 'long paddocks' alongside rail corridor to force
grazing would result in a reduction in grass, but weight gains would also be greatly
reduced.

* Vibration can cause dam walls and ring tanks to burst.

* Asthe corridors run North East and the prevailing winds are South Easterly the
worst possible impact from dust and noise will occur; in places huge environmental
damage will occur from corridor to corridor.

* Diesel emissions from combustion locomotives is a notable environmental
contaminant (Katestone Environmental Pty Ltd, 2009).

6.6 Impacts on Landholders Surrounding the Corridor

Current legislation does not bind proponents to enter into discussions with property owners
who neighbour the rail corridor, but do not have land resumed beyond an agreement
regarding the boundary fence (and some proponents feel that this is not necessary either).
The environmental, hydrological and financial effects on these properties will be equal to
those on the other side of the fence. Amendments need to be made to legislation to ensure
the right to run a productive and profitable business is protected for landholders in any way
by the corridor. Hydrological impacts to the environment further up and down stream of the
corridor should also be included in these amendments.

6.7 Quarrying Rights

It is apparent that some alignments have been designed with access to gravel for
construction along the proposed corridor as a design parameter. Clarification is needed
for growers who have deposits on their leases as to their rights and actions that can be
taken to properly quarry gravel resources whilst minimising environmental damage and
protecting the integrity of overland flows etc.
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6.8 Dewatering of Aquifers / Aquifer Cross Contamination
6.8.1 Dewatering of Aquifers
Construction information for the Hancock line indicate that up to 22.22 megalitres of
water will be required per kilometre during the building phase. It is assumed other
proponents will have similar requirements. Hancock have indicated that this water will
be drawn from existing and newly created water sources including bores. Some areas of
the catchment rely solely on underground water sources and the huge draw on these
has the potential to permanently damage and dewater these aquifers. Alluvial aquifers
close to the surface are likely to be recharged via direct infiltration of precipitation and
from hydraulic connection with surface water bodies in good seasons. However
aquifers below 60 metres have entire clay formations above them and are not likely to
be recharged as simply. As there is no or very limited hydraulic conductivity data for
some areas of the proposed alignments access to these aquifers needs to be carefully
considered and monitored.
6.8.2 Aquifer Cross Contamination
The majority of deeper aquifers, particularly in the Suttor/Eaglefield catchment have
high levels of salt. Care must be taken during any bore construction that contamination
of fresh water aquifers by saltly aquifers does not occur.

6.9 Long Term Maintenance

As part of the Infrastructural Facility of Significance conditions, proponents must gift the rail
corridor to the State upon its completion. Who then is responsible for the ongoing
maintenance of the corridor and any other issues that arise as rail traffic increases?

6.10 Redundancy Management

To date there has been no redundancy plan made clear in any of the proponents
submissions to the Co-ordinator General. This needs to be addressed prior to the
construction of the corridor. C2C are requesting some clarification as to who will be
responsible for the maintenance and decommission of the final corridor in the long term.
Stakeholders along the Greenvale line are experiencing serious environmental damage
where the line infrastructure has been removed but the ballast remains. Unmaintained
culverts and the gradual erosion of the ballast is having a major effect in the area and is a
concerning safety issue.

7.0 Sunwater Pipeline

The long term effect of Phase 2 of the Sunwater Connors River Dam pipeline will not be as
invasive as a rail corridor, providing it is correctly placed in its alignment.

Given the water requirements indicated for the rail construction phase and the limited
availability of water along the corridor, it seems it would make sense to run the pipeline
along the same easement as the rail corridor for as much of the distance as possible.
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8.0 Conclusion

Landholders are NOT adverse to the construction of infrastructure to support the
development of the Galilee Basin.

Legislation does exist to compel mining entities to use a single corridor (Mass Transferred
Infrastructure Project).

We are looking to State Government to facilitate the amalgamation of the five separate
corridors, Sunwater pipeline, roads, any other infrastructure that needs to be constructed to
support the growth of the minerals industry and future gas field development. This needs to
be done taking ALL factors into consideration including hydrology, the environment, effects
on pre-existing businesses, placement of existing rail infrastructure (QR lines), long term
utilisation requirements for new and existing proponents and the potential for development
of other industries.

A single corridor will minimise the catastrophic impact on the environment, waste less food
producing land, reduce the risk of fire, reduce the effect on hydrology (including landholder
maintenance times for flood fencing), reduce the incidence of stock losses, increase the
financial bucket for construction allowing for mitigation measures such as over/under passes
to be constructed on all properties and public roads and reduce the number of businesses
negatively affected by the corridor's construction.

This infrastructure, of benefit to Queensland into the future and beyond the life of coal
developments, is a rare opportunity for this Government, and should not be dictated by a
single element. We are all shareholders in the great state of Queensland and look to you for
strong and visionary leadership on this issue to ensure our long term investment and passion
for regional Australia is rewarded.
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Appendix A: Aerial Photographs of River/Creek Systems within the Belyando
Catchment

llustration 3: Belyando River Floodplain at Bygana
2008.

Hllustration 4: Eaglefield Creek in Pasha. The Hancock
Line proposes to cross this creek within this area.
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Hllustration 5: Woolshed at Wentworth 2008. Creek runs at
right angles to the road (road appears to be a watercourse in
the image).

lllustration 6. Cattle some distance from the crossing
attempting to wade Diamond Creek. This water feeds in to
ogan Ck / Belyando System and remained at these levels for
5 weeks in 2011.

lllustration 7: Diamond Ck at Marracoonda yards, 2008.
Water joins Logan Ck in Avon in the background.
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GETTING IT RIGHT!

‘Corridor to Coast — The Galilee Network’ (C2C) respectfully submits updated views
to the Deputy Premier and the Department of State Development Infrastructure
and Planning on the development of a single transport infrastructure corridor
from the Galilee Basin to Abbott Point:

C2C members remain concerned and frustrated by the waste in time and resources by many over
the past 3 years. The ultimate goal of one multi-user corridor in the best possible alignment will
mean even greater losses and disruption for those landholders eventually impacted by the
determination of the corridor. Time taken now to establish the best possible outcomes will
represent savings in the future.

C2C assumes that Minister Seeney has thoroughly studied the submission prepared for the
meeting with the Coordinator General, Mr Keith Davies last year. The group also makes the
assumption that the Minister has been informed of the issues raised at the C2C meeting with the
Coordinator General and departmental staff on 30 June 2011 in Clermont.

Most important are the serious flooding problems which relate to all proposals that attempt to
cross the Belyando/ Suttor River flood plains. These flooding issues were clearly evident to all
participating in the visit, and the predictions and concerns of C2C members have proved to be
conservative in light of the 2012 rainfall events.

The Minister must also be aware of the presence of and involvement in these meetings of
representatives of all proponents at that time. Choosing to ignore the advice of C2C members,
proponents have continued to pour their resources into fundamentally flawed projects. C2C has
little sympathy for their wasted expenditure, but accept that the previous government in
Queensland should not have allowed IFS status to be issued for these projects. (The government
also chose to ignore C2C’s advice against this.)

It is not only rail corridor proponents who have wasted ‘significant resources’. For the past three
years the approximately 100 landholders who happen to be on one or more of the proposed
corridors have also wasted considerable resources on a project that has nothing to do with their
core business and they are equally disappointed in the continuing delays in resolving these
disruptive and costly impacts on their families and businesses. Compensation discussions
entertained by this government must allow landholders equal rights to fair treatment for lost time
and expenses! C2C request and expect to be included in any ongoing discussions.

C2C highlight further developments since June last year:

e Hydrology - Hancock/GVK has produced hydrology work that provides little comfort for
affected landholders. Much of the work lacks reliable historical floodplain records and is
based on limited data from individual streams with little appreciation for the combined
effects of flooding across the catchments. There have been serious anomalies in the
proponent's understanding of the effect small increases in flood levels will have on the
extent of degradation to both pastures and infrastructure for agriculture. Because of the
extreme flatness of these flood plains and the slow movement of water, even small water
level rises can drastically impact vast areas of pasture lands for longer periods of time.
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Without continuous bridging, no amount of pipes through the levee banks required for rail
construction will be able to solve this problem.

Recent flooding - In the rainfall events of the 2012 wet season, some properties along
the Waratah proposal recorded flood heights more than 1 metre higher than any previous
levels. This again exposes the recklessness of using short term records for development
design.

On 15" and 16 March 2012, C2C hosted a visit from Mr Ted Parish, Rural Advisor for the
Premier’s Department to again inspect the proposed rail routes and provide an updated,
independent assessment for the incoming government. He was able to view some of our
areas of concern and has written a comprehensive report of his tour. If this has not already
occurred, C2C would request the Minister and departmental officers hold urgent
discussions with Mr Parish, to gain further insight into the problems that all proposed
corridors will confront.

Engineering design - On inspection of engineering plans for the Hancock proposal, one
landholder has found inaccuracies of about 600 mm (2 feet) over a distance of 1.8 km. As
anyone with a basic understanding of hydrology would be aware, on the expansive flood
plains of these river systems, such inaccuracies could prove to be disastrous!! There has
also been no recognition of road user concerns over the use of level crossings. Surely our
society must recognise the continued rail crossing fatality record and affirm that over-pass
or under-pass facilities must become standard practice.

New Players - Since the time of C2C's previous submission, new proponents for both
mining and infrastructure corridors have emerged. There is now a high likelihood of a
continuous network of mining operations from south of Alpha to north of Carmichael, with
both the Vale and Macmines operations likely to progress, all on the western side of the
Belyando River.

It is not feasible for all coal to be railed south to Alpha then North to Abbott Point.
Recognised as environmental suicide to allow multiple crossings of the Belyando/Suttor
river systems, the only logical conclusion is to rail coal North through the Galilee Basin and
cross the river systems ONCE, where all the waters have come together.

This would indicate that of all proposals at this point in time, only the original northern
route from Adani, or the new "lron Boomerang" proposal (with it's western route most
favourable), are capable of satisfying alternate land use or environmental requirements.

Visionary Planning - In the recent State elections, one of the platforms espoused by the
LNP to win government was "“to double agricultural production by 2040" - a noble
endeavour that becomes more difficult as more agricultural land is taken for mining. One
of the visionary discussions raised previously by C2C was the enormous intensive
agricultural potential of the Belyando River floodplains. In a departmental study conducted
in the early 1990s, an area of approximately 500,000 hectares was deemed suitable.

Minister Seeney would also be aware that Sunwater is investigating a 1.5m diameter
pipeline to take water from the Burdekin Dam and new Connors River Dam to supply the
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Galilee coal mines. This is expected to supply 25,000 ML of water per year, with Hancock
listed as requiring 20,000 ML and 500 ML for the town of Alpha. This leaves just 4,500 ML
to satisfy the rest of this massive mining expansion - all for an initial cost estimate of
$650M. C2C continues to urge investigation of constructing a dam in the ranges South from
Alpha, for both mining and potential irrigation of the Belyando flood plain. It seems an
extremely energy inefficient process to allow this water to flow down to the Burdekin Dam
only to then pump the water back to the headwaters to be used.

Federal Opposition’s Water & Infrastructure Taskforce have recently been studying the
Gulf regions for agricultural potential. It would be in the interests of the Queensland
economy to also investigate this region's irrigation capacity, with potential for federal
support, once a change in government occurs at the national level. This potential would
clearly be jeopardised if the present corridors across the flood plains are allowed to
proceed, as can clearly be demonstrated from the highly successful irrigation scheme
funded and developed by the Hall family at "Willesley" and "Laurel Hills" north of
Clermont.

Costly Mistakes - Advice from C2C has consistently been to place any transport corridors
outside the Belyando/Suttor flood plains and this has been consistently ignored. Much
investigative work remains to be completed, including accurate on-ground engineering
work, complete and accurate hydrology studies, compensation discussions for presently
unknown impacts on alternate land use and environmental degradation and the continuing
expenditure that will be required as new mining operations come on line.

Better governance by the previous administration would have reduced the considerable
expenditure by proponents and landholders to date, by directing the resources to a
common worthy goal.

The fiasco of the Traveston Dam shows the cost the State may inherit from poor initial
planning. Population centres like Emerald, Theodore, Roma, St George, Withcott, as well as
rail and road infrastructure in areas like Rolleston and Comet here in Central Queensland,
would have benefitted greatly in both minimising ongoing costs and improving reliability if
more time had been spent in the initial development phase to "get it right first time."

C2C again offers our commitment to Government to assist in achieving this outcome. The
precious commodity of our time would be available to host another visit to this region by the
Premier, Deputy Premier, Coordinator General or anyone in this government, to engender a better
understanding of potential environmental and agricultural infrastructure damage and to facilitate
correct decisions for the long term future of this region and the State of Queensland.

We request the opportunity for C2C to remain an integral part of the decision making process.
C2C - The Galilee Network will continue efforts to ensure there is
‘ONE CORRIDOR CONSTRUCTED IN THE BEST POSSIBLE PLACFE’

John Burnett
Dyan Hughes
On behalf of the C2C Steering Committee
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PO Box 97

MORANBAH QLD 4744

T: (07) 1300 ISAACS (1300 472 227)
F: (07) 4941 8666

E: records@isaac.gld.gov.au

[

ISAAC OFFICE OF THE MAYOR AENREH ARG

REGIONAL COUNCIL

Your Ref No.: 2012/6489

Email to: jordan.crabbe@environment.gov.au

14 August 2012

Manager of Commonwealth Referrals (EPBC Act)

Department of Sustainability, Environment, Water, Population and Communities
GPO Box 787

Canberra ACT 2601 Australia

Dear Sir/lMadam

RE EAST WEST LINE PARKS LIMITED/TRANSPORT - LAND/ABBOT POINT TO ALPHA/
QLD/GALILEE INFRASTRUCTURE CORRIDOR PROJECT

| refer to the application by East West Line Parks Limited to build a rail corridor to service the
Galilee Basin.

Substantial portions of this rail corridor are planned for the Isaac Regional Council area, and
particularly the most sensitive areas.

| believe this application must be viewed in the context of the other rail proposals for the region and
not in isolation.

| have had many representations from concerned landholders in our region about the alternatives
to this proposal, namely the GVK Hancock proposal and the QR National Adani proposal. These
two corridors are now the preferred corridors for the Queensland State Government.

Based on the information | have seen, | believe that this East West Line Parks Limited proposal
represents the best possible outcome for the environment, landholders, communities, the mining
industry and all three levels of government.

1. Better for the government: because delivering lower below and above rail costs, means
the price per tonne for transport to port is cheaper for miners. That means better financial
viability for smaller mine proposals and a more likely royalty stream from those mines;

2. Better for the environment: because it uses covered wagons, that do not drop 1-2% of
their coal dust load on land and waterways along the corridor (some of which is defined as
strategic cropping land in alternative proposals);

Isaac... the Region of first choice

www.isaac.qgld.gov.au



3. Better for land holders: because it protects prime agricultural land by avoiding strategic
cropping areas, avoids massive flood zones; spur lines appear shorter; meaning less
impacts for land holders;

4. Better for communities: because the train trips per week are substantially less than GVK
Hancock and QR National combined, meaning less community and landholder disruption.

5. Better for the mining industry: A single user corridor that avoids the heavy development
costs of large flood plains will likely be cheaper, and a recent study by the proponent
suggests that their proposal is up 55% cheaper than the two main alternatives, delivering a
lower price per tonne to port. This point is important given the downward pressure on
thermal coal prices because efficiencies give our region the best possible chance of making
more mine proposals more viable which increases the likelihood of a royalty revenue
stream from those mines.

| would like to qualify my remarks by saying that the best possible way to determine if
this proposal is more appropriate, would be in the form of a public inquiry into its
implications.

This would provide a significant opportunity for all parties to understand the
comparative strengths and weaknesses of all proposals, so that our communities can
have faith that the best outcomes can be achieved in light of all the facts.

In my view, it is not appropriate for all levels of government to be imposing a rail corridor on the
region that best suits the needs of single proponents as opposed to the best interests of the
environment, the broader community, industry and landholders.

When better solutions are available, particularly those that appear to meet the needs of all
stakeholders, those proposals deserve to be investigated thoroughly, and compared
comprehensively, in the public interest.

In my view, the decisions made in relation to the Galilee Basin will shape our region for a
generation, and if the wrong decisions are made the implications could have a profound effect
on the region’s capacity to grow sustainably.

Should you wish to discuss this matter further please contact the undersigned on 0749 414
524,

Yours faithfully

%ﬂof

ANNE BAKER
Mayor
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MESSAGE FROM THE CHAIRMAN AND DIRECTOR GENERAL

Steel is at the core of a green economy, in which
economic growth and environmental responsibility
work hand in hand.

The steel industry believes that sustainable
development must meet the needs of the present
without compromising the ability of future generations
to meet their own needs. Within this, a green
economy delivers prosperity for all nations, wealthy
and poor alike, while preserving and enhancing the
planet's resources.

Steel is essential to the technologies and solutions
that meet society’s everyday needs — now and in
the future. Steel is central to our current transport
systems, infrastructure, housing, manufacturing,
agriculture, water and energy supply. It is also critical
to the sectors and technologies that will enable and
drive a green economy.

Renewable energy, resource-efficient and energy-
efficient buildings and low carbon transport,
infrastructure for fuel efficient and clean energy
vehicles and recycling facilities — all of these things
depend on steel.

In addition, many of the challenges posed by
population growth, urbanisation, poverty reduction
and mitigation of natural disasters can best be met
by steel.

Steel's two key components are iron — one of Earth's
most abundant elements — and recycled steel,

Once steel is produced it becomes a permanent
resource because it is 100% recyclable without loss
of quality and has a potentially endless life cycle.

lts combination of strength, recyclabllity, availability,
versatility and affordability makes steel unique.

While the steel industry is energy and carbon-
intensive, significant progress has been made

to reduce steelmaking impacts. Research and
development investment is ongoing. Steel’s versatility
and recyclability have also brought about countless

innovative steel applications that, when seen from

a product life cycle perspective, provide savings that
neutralise and often far outweigh the initial material
production impacts.

Steel's durability also allows for the reuse of
countless products, which is enhanced through
proper design. This saves natural resources.

In this report, we will share with you:

e how steel enables economic growth and will
enable a green economy that meets society’s
needs in a sustainable way

e innovative steel solutions that maximise energy
and emission savings over product life cycles
while maintaining affordability and the highest
safety standards

e the progress the steel industry has made over
the past 20 years in its environmental and safety
performance

e action being taken by the industry to ensure
continued improvement

e what government and policymakers can do
to help us to strengthen steel’'s contribution
to a green economy.

We recognise that continued engagement and
collaboration with our stakeholders are essential
as we strive to fulfill our vision of a sustainable steel
industry in a sustainable world. We welcome your
ideas and feedback.

Dr Xiaogang Zhang
worldsteel Chairman and
President, Anshan Iron & Steel Group Corporation

Dr Edwin Basson
Director General
worldsteel
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I THE STEEL INDUSTRY AT A GLANCE

Major steel-producing and steel-using countries

2001

Production:
World total: 851 million tonnes crude steel

Others
8.6%
Other Asia °

11.8%
Other
J Europe
Y cis 2.1%
China 11.7%
% NAFTA

Use (finished steel products):
World total: 769 million tonnes crude steel

Other Asia

15.8% Other Europe

1.8%

CIs

Japan 4.7%

9.5%

Environmental management system
certification

89%

of steel industry employees and contractors

work in EMS-registered production facilities (EMAS
or ISO 14001).

Steel recycling

Over 22 hillion tonnes
of steel has been recycled worldwide since 1900
owing to steel's 100% recyclability.

2011

Production:
World total: 1,518 million tonnes crude steel

Others
6.3%

Other Asia

12.1% Other Europe 2.6%

CIS 7.4%

NAFTA 7.7%

Use (finished steel products):
World total: 1,371 million tonnes crude steel

Others
8.8%
Other Europe 2.4%

CIS 3.9%

Other Asia
14.6%

NAFTA 8.8%

Material efficiency

98%

of the raw materials used to make crude steel
are converted to products and by-products.
The industry’s goal is zero waste.

Investment in new processes and products
8.8%

of revenue. Includes investment in R&D
and capital expenditure.



HOW WE USE STEEL
Use by sector in 2011

Research and development

Steelmaking facility

Raw materials
storage yard
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By-products

recycling

Waste water treatment
facility

Environment centre

Power plant

Steel is everywhere in our lives
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Steel enables economic growth

Steel has enabled our modern way of life. It has
helped lift societies out of poverty, spurring
economic growth, and continues to do so around
the world today.

Iron, steel’s precursor, fueled the industrial revolution
starting in 1750, enabling manufacturing equipment
in factories and rail transport. Modern steelmaking
was developed 150 years ago with the invention

of the Bessemer process allowing for the affordable
mass-production of steel (an iron alloy). This set off
a second industrial revolution, and sustained
economic growth.

Today, steel is one of the most common
materials in the world. We rely on it for our
housing, transport, food and water supply,
energy production, tools and healthcare. Nearly
everything around us is either made of steel or
manufactured by equipment made of steel.

Steel is inextricably linked with economic growth and
prosperity, as shown in Figure 1. This figure estimates
stocks of steel per person, based on their current
wealth (GDP per person), and suggests that as a
person's income increases they build up their stock
of steel, which then tends to reach a plateau.

Table 1 (see p.9) demonstrates that steel stocks
range from 0.1 tonnes per person for the poorest
nations to over 13 tonnes per person for Japan, with
the world average at around 2.7 tonnes per person.

Figure 2 demonstrates typical distribution of steel use
in developed countries.

Developing societies require steel to build new roads,
railway lines, buildings and bridges. They also need it
to lay new pipelines for gas, water and sanitation and
to build factories and machinery.

Once basic infrastructure needs are met and GDP
continues to rise, the demand for consumer goods
such as washing machines and refrigerators
increases, as does the need for mobility via trains,
buses and automobiles — all of which require steel
for their production and related infrastructure (stations
and fueling). Urbanisation is also enabled by steel —
e.g. allowing for high-rise buildings.

As suggested in Figure 1, steel stocks per person,
or the demand for steel in developed societies tends
to plateau as a certain level of wealth is reached and
the need for new infrastructure and buildings are
satisfied. Per capita demand tends to remain high

in areas with high industrial production, contributing
to sustained economic growth.

Figure 1: Steel stocks in-use vs GDP for different

countries'
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Figure 2: Typical steel use in developed Table 1: Steel stocks in-use for selected
countries? countries, 2005
Other transport Country Steel stocks
5.3%
(tonnes/person)
. Argentina 4.1
Automgtlve Construction
21.8% e Australia 9.8
Metal products Bangladesh 0.1
20.0%
Brazil 3.1
Canada 12.1
. China 2.2
Domestic
appliances
Mechanical Electrical 2.8% Congo, DRC 0.1
machinery equipment
11.0% 3.6% Egypt 1.1
Ethiopia 0.1
France 7.5
Figure 3: Past and forecast steel stocks in China
and India® Germany 9.0
India 0.4
16 Indonesia 0.3
c Japan 13.6
g Mexico 4.8
Q
:‘3_ Nigeria 0.1
% Pakistan 0.1
3 Philippines 0.1
©
2 .
& Russia 4.6
South Africa 3.0
5 RS South Korea 7.9
IN Year N2 .
Spain 8.7
For example, steel demand is high in South Korea Thailand 22
due to the country’s high level of steel exports in Turkey 4.2
steel-containing goods such as ships and cars. United Kingdom 85
It is also high in Japan because of shipbuilding, ,
. . . , . . United States 10.5
engineering and automotive — it remains a big net
exporter of automotive vehicles. Steel is also required Vietnam 0.1
in both of these highly urbanised countries for high-
rise buildings that are earthquake resistant. World average 2.7




Steel is unique and ever-evolving

Steel's two key components are iron, one of
Earth’s most abundant elements, and recycled
steel. Once steel is produced it becomes a
permanently available resource because it is
100% recyclable and has a potentially infinite life
cycle. This infinite recyclability without loss of
properties, combined with its strength, versatility,
availability and affordability make steel unique.

There are thousands of different types of
steel, designed to meet the specific needs of
end users. Many products in use today were
developed over the past 10 years.

Steels are alloys based on iron. Depending
on the desired properties — such as strength,
ductility, and stiffness — a multitude of other
elements can be present in small amounts.

The variety of steels is not only defined by
chemical composition, but also by a variety of
microstructures on a nano and sub-nano scale.
This leads to an impressive range of achievable
properties and ensures that there is much
scope to continue developing new, innovative,
lightweight and high-strength steels.

Stock levels for steel in China and India in particular
are expected to grow significantly by 2050 — as
shown in Figure 3 — to meet their growing need for
buildings, infrastructure and transport in a sustainable
way. There will also be strong growth in steel
production in other areas of the world where steel will
be vital in raising the material and social welfare of
developing societies.

Steel will continue to be needed in both developed
and developing countries in advanced and new
applications that support sustainable development
and thereby, a green economy.
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Steel supports the green economy

We have many challenges to overcome as a global
society. We are faced with resource shortages,
water and land stress, environmental degradation
and climate change. There are also many needs

to be met — from poverty eradication to mitigation

of natural disasters. The challenges are magnified
by a population set to grow from the present 7 to 9
billion by 2050, accompanied by rapid urbanisation.
It is clear that things cannot go on as they have, and
that we must transition to a green economy in which
economic growth and environmental and social
responsibility work hand in hand.

The steel industry believes that sustainable
development must meet the needs of the present
without compromising the ability of future generations
to meet their own needs. Within this, a green
economy delivers prosperity for all nations, wealthy
and poor alike, while preserving and enhancing the
planet's resources.

The transition to a green economy is already
underway* and presents countless opportunities
for positive change.

Steel has an essential role to play in this
transition and in sustaining a green economy.

Steel is critical to the sectors and technologies that
will enable and drive a green economy. Renewable
energy (see p. 33), resource and energy efficient
buildings (see p. 27), low-carbon transport (see

p. 31), infrastructure for fuel efficient and clean energy
vehicles (see p. 31) and recycling facilities all depend
on steel. These sectors will also provide employment
opportunities, as does the steel sector itself.

The steel industry employs more than 2 million
people directly around the world, with a further
2 million contractors and 4 million in supporting
industries. Considering steel's position as the key



product supplier to industries such as automotive,
construction, transport, power and machine goods,
the steel industry is at the source of employment for
many more millions of people.

Global steel use has grown more than seven-fold
since 1950. By 2050, steel use is projected to
increase by 1.5 times that of present levels, to meet
the needs of our growing global population. Figure 4
shows a forecast of steel consumption by region.

Figure 4: Past and forecast steel consumption®
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In addition to providing employment and steel
products that will enable a green economy, the steel
industry is also working to make improvements in its
own sustainability performance.

Our efforts are focused on:

e further reducing the environmental footprint
of steelmaking (see p. 16)

e ensuring world-class safety performance (see
p.22)

e supporting the application of steel in products that
reduce life cycle CO, emissions, such as AHSS in
vehicles (see p. 31)

e promoting life-cycle thinking and intelligent product
design to allow for dematerialisation and expanded
reuse (see p. 14, 29)

e further improving end-of-life steel product recovery
and recycling rates (see p. 13).

Steel solutions in a green economy:
wind turbines

Steel is a key material in providing solutions
for clean energy delivery. It is essential to wind
power generation. Every part of a wind turbine
depends on iron and steel. Onshore wind
turbines require an average of 180 tonnes of
steel per MW, while offshore wind turbines
require an average of 450 tonnes of steel per
MWV.5

Wind could provide a quarter of the world’s
electricity by 2050 if current growth rates
continue — requiring an additional 1,000,000
onshore and 100,000 offshore turbines.” Steel
will be essential not only in building these
turbines, but also in the transmission and
distribution of the electricity produced and

in supporting applications.

Over 20 years, a 3 MW wind turbine can
deliver 80 times more energy than was
used in its production and maintenance.?

At the end of its life the wind turbine can be
remanufactured for reuse, extending the useful
life of the turbine (see p. 15), and eventually
recycled. Steel is 100% recyclable without
loss of properties.

worldsteel

STEEL SOLUTIONS IN THE GREEN ECONOMY
Wind turbines

http://worldsteel.org/publications/bookshop
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Steel production

Globally, steel is produced via two main routes: the
blast furnace-basic oxygen furnace (BF-BOF) route
and electric arc furnace (EAF) route, which are shown
in Figure 6. Variations and combinations of production
routes also exist.

The key difference between the routes is the type

of raw materials they consume. For the BF-BOF route
these are predominantly iron ore, coal, and recycled
steel, while the EAF route produces steel using mainly
recycled steel and electricity. Depending on the plant
configuration and availability of recycled steel, other
sources of metallic iron such as direct-reduced iron
(DRI) or hot metal can also be used in the EAF route
(see p. 18 for raw material inputs by route.)

About 70% of steel is produced using the BF-BOF
route. First, iron ores are reduced to iron, also called
hot metal or pig iron. Then the iron is converted to
steel in the BOF. After casting and rolling, the steel is
delivered as coil, plate, sections or bars.

Figure 6: Steel production routes

Steel made in an EAF uses electricity to melt recycled
steel. Additives, such as alloys, are used to adjust to
the desired chemical composition. Electrical energy
can be supplemented with oxygen injected into the
EAF. Downstream process stages, such as casting,
reheating and rolling, are similar to those found in

the BF-BOF route. About 29% of steel is produced
via the EAF route.

Another steelmaking technology, the open hearth
furnace (OHF), makes up about 1% of global steel
production. The OHF process is very energy intensive
and is in decline owing to its environmental and
economic disadvantages. Only four furnaces of this
type are known to be in operation.

Most steel products remain in use for decades

before they can be recycled. Therefore, there is not
enough recycled steel to meet growing demand using
the EAF steelmaking method alone. Demand is met
through a combined use of the BF-BOF and EAF
production methods.

All of these production methods can use recycled
steel scrap as an input. Most new steel contains
recycled steel.
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N STEEL'S ENDLESS LIFE CYCLE

Steel’s life cycle

Raw material extraction

. — /8

Steel production

N lll

Pre-consumer
scrap
Post-consumer

scrap Manufacturmg

Reuse and
remanufacturing

End of life/Recycling

o,

Use phase

Steel recycling

Steel is 100% recyclable, which means it can be
reprocessed into the same material of the same quality
again and again. Also, it is easily recovered by magnetic
separation.

Once steel is produced, its life cycle is potentially
endless, making it a permanent resource for society
—as long as it is recovered at the end of each
product life cycle.

Recycling is especially important in a green economy
because it conserves valuable resources and prevents
useful materials going to landfill sites as waste. There
are two main sources of recycled steel, also called
steel scrap: excess material from steel production and
downstream manufacturing (pre-consumer scrap),

and steel at the end of a product’s life (post-consumer
scrap).

100% of scrap from steel production and downstream
processing is collected and recycled directly into steel
production. Post-consumer scrap has to be collected
and prepared (for example by shredding and baling).
Because of the high value of steel scrap, there are
also economic incentives that help to maintain high
recycling levels.

Post-consumer steel product recovery rates vary across
regions and sectors. A recent worldsteel review of these
rates for various sectors is shown in Table 2. Recovery
rates differ from recycling rates. For example, while
about 85% of automobiles are recovered for recycling,
nearly 100% of the steel in these recovered vehicles is
recycled, thanks to steel's magnetic properties and the
ease of magnetic separation.

In addition to steel industry efforts, there are also joint
activities with other metal industries, research institutes
and academia to identify losses throughout the life cycle
and see how they can be minimised to further improve
steel recycling rates.’

Steel is the most recycled industrial material in
the world, with over 500 Mt recycled annually,
including pre- and post-consumer scrap.

Recycling accounts for significant energy and raw
material savings: over 1,400 kg of iron ore, 740 kg of
coal, and 120 kg of limestone are saved for every tonne
of steel scrap made into new steel.

13



Table 2: Post-consumer steel product recovery
rates by sector

Sact Recovery rate Recovery rate Life cycle
ector
2007 (%) 2050 (%) in years

Construction 85 90 40-70
Automotive 85 90 7-15
Machinery 90 95 10-20
Electrical
and domestic 50 65 4-10
appliances
Weigh lobal

eighted global a3 90 N/A
average

Reuse and remanufacturing

Steel product reuse

Steel's durability enables many products to be reused.
This extends the product life cycle and therefore
conserves resources. Design is critical in saving
resources and enhancing product reuse. Conseqguently,
many steel companies and steel product manufacturers
are increasingly designing products for reuse.

Reuse is the best form of recycling as little or no
additional energy is required for reprocessing.

For example:

e Steel construction components — roofing and wall
elements, structural beams — are reused
and increasingly being designed for reuse (see
p. 28, 29).

e Steel barrels, or drums, have a typical life of six
months. If they are used 10 times, however, that
lifespan can be extended to five years.

e Automotive steel parts that are undamaged from
vehicles that have reached the end of their useful
lives are sold by car dismantlers as spare parts
for vehicles still in use.
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e Rail track is regularly reused by swapping over the
left and right rails on a track. When no longer suitable
for main-line use, rails can be tested for cracks and
then reused on secondary lines with lower traffic.
They can also be recapped or redesigned to extend
their useful life.®

e Ships can be dismantled and steel parts can
be re-rolled for reuse as rebar for construction.

Steel shipping containers can also be reused and
converted into buildings.

e QOlder wind turbines in more mature markets that
are replaced with newer, more powerful ones
can be shipped to other locations for reuse.”
Remanufacturing the used wind turbine extends
the life of the wind turbine even further.

Increased reuse of products will play an important role
in sustaining a green economy.

In the future, manufacturers of steel products may also
have an important role to play as certifiers of used steel
products before they go to market, ensuring the integrity
and safety of the product.®

Governments could support increased reuse by:

e providing clear guidelines on certification for product
reuse

e supporting voluntary codes and standards on
product durability within industrial sectors, and

e raising consumer awareness about the benefits
of reuse.®

Steel product remanufacturing

Remanufacturing is the process of restoring durable
used products to like-new condition.”? It involves

the disassembly of a product, during which each
component is thoroughly cleaned, examined for
damage, and either reconditioned to original equipment
manufacturer specifications or replaced with a new part.
The product is then reassembled and tested to ensure
proper operation.



It differs from recycling in that the value added during
original fabrication, including labour, energy, and
equipment expenditures, is conserved. This added
value is lost in recycling, which reduces the product
to its material components and requires additional
labour, energy, and machinery. Remanufacturing
also differs from repairing, which is a process limited
to making the product operational as opposed to
thoroughly restoring it.'®

Remanufacturing extends the overall product life cycle
and saves valuable resources. Many steel products
lend themselves to remanufacturing, taking advantage
of the durability of the steel components. Although
mostly invisible to consumers, remanufacturing is
already commonplace and will likely become more
widespread in a green economy. It offers products
that are not only greener, but also less expensive for
consumers,

A wide range of steel products is already
remanufactured. This includes machine tools,
electrical motors, automatic transmissions, office
furniture, domestic appliances, car engines and
wind turbines.

Engine remanufacturing

A life cycle assessment study shows that
remanufactured engines can be produced with up to
83% less energy than the energy needed to produce
a new engine (see Figure 7), and emitting up to 87%
less carbon dioxide. Consumers can also save up to
53% on cost over a new engine with the purchase of a
remanufactured engine. In the study, the iron and steel
components made up about 78% of the mass of the
modeled engine.™

Wind turbine remanufacturing

Steel is essential to wind power generation, as every
part of the turbine depends on iron and steel (see

p. 11). Wind turbines have an average lifetime of 20 to
30 years. Wind farms in mature markets tend to be
‘repowered’ 10 increase capacity — a process in which

STEEL'S ENDLESS LIFE CYCLE

the older turbines are replaced by fewer, newer, more
powerful turbines. In Germany, for example, 116 wind
turbines with a total rated capacity of 56 MW were
dismantled and replaced by 80 turbines with a total
rated capacity of 183 MW in 2010.'°

The older turbines can be remanufactured for use

on other sites requiring less capacity or in newer
markets, thereby extending their useful life." If properly
remanufactured, the wind turbine can last another

20 years.'®

Remanufacturing also provides the option of keeping
the same wind turbines on site. Some remanufacturers
even offer on-site service — reducing service time and
cost'” (which can be less than half the cost of a new
one'®) — and full warranties on the remanufactured
turbines 8 1

Wind turbine remanufacturers also offer the market
sizes no longer provided by the world's major
manufacturers® or individual wind turbine parts with
the same warranty as new parts that are up to 25%
less expensive.?’

Figure 7: Total life cycle energy consumption
for new and remanufactured engines™
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Working to make steel even
more sustainable

Reducing steel’s environmental footprint

Steel manufacturing has a variety of impacts on the
environment. The main impacts come from the use
of energy and raw materials, which result in
emissions such as carbon dioxide (CO,), sulphur
oxides (SO ), nitrogen oxides (NO ), dust to air as well
as water usage and associated emissions.

Measures taken by steel companies to minimise and
reduce steel's environmental footprint are described
in this section. This section also describes many
ongoing joint industry efforts.

A global life cycle inventory database to
assess steel’s footprint and create more
eco-efficient products

worldsteel has been collecting life cycle inventory
data from its members since 1995. The data consist
of ‘cradle-to-gate’ environmental inputs and outputs
including

- resource use (raw materials, energy and water)

- emissions to land, air and water

for various steel products (for example, 1 kg of hot
rolled coil produced) and is available on a global or
regional basis. The data can also include the benefits
associated with recycling the steel at the end of a
product’s life.

This data can be used to perform life cycle
assessment (LCA) studies on steel-containing
products, based on an internationally standardised
methodology (ISO 14040 series). LCA studies
help to fully understand the environmental impact
of a product by providing a full picture of where
environmental burdens occur along the product
life cycle including production, use and end-of-life
(recycling or disposal).
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LCA studies enable informed material selection
decisions and more eco-efficient products by
identifying potential areas to reduce the product’s
environmental footprint.

Environmental management systems

An EMS helps an organisation to monitor and
improve its environmental performance and to
increase its operating efficiency.

According to worldsteel’s sustainability statistics,
in 2010 approximately 89% of steel industry
employees and contractors worked in EMS-
registered production facilities (EMAS or ISO
14001 certification), up from 85% in 2004.

Water management

Proper water management is part of an effective
EMS. It also plays a critical role in the viability of steel
plants, especially in regions of water scarcity. Water
issues and how they are managed at specific plants
vary greatly due to local aspects such as water
availability, water quality, plant configuration

and legislation.

The steel industry uses saltwater, brackish water
and freshwater. Water is used mainly for once-
through cooling — over 81% in relation to total intake.
In general, sea water is the preferred option for

this process due to availability and costs and it is
returned directly to the source with no tampering in
quality at all. In much smaller volumes, water is found
throughout the steelmaking process for cooling or
heat transfer of heat processing equipment. Water is
also required for descaling, dust scrubbers and other
processes.
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A recent worldsteel member survey showed that
average consumption and discharge for integrated
steel plants are 28.6 m°/tonne steel and 25.3 m%/
tonne of steel, respectively. For the EAF route the



average is 28.1 m%/tonne steel for consumption
and 26.5 m®/tonne of steel, Water consumption
and discharge are close to each other and few
losses occur in the process, indicating an overall
efficient use of water. In most cases water loss is
caused by evaporation.?

Using advanced technologies, steel plants in
areas of water scarcity are able to recycle and
reuse around 98% of their water.

Air quality

A key aspect of steel industry environmental
protection is to minimise emissions to the air.
Emission sources are mapped and monitored.
Process improvements can then be identified and
implemented with the goal of reducing emissions.

Control mechanisms to reduce emissions can
include®:

e baghouse/filtration systems
e chemical treatment

e thermal oxidisation

e scrubber systems

e dust suppression.

worldsteel leads working groups covering various
aspects of air quality to facilitate improvements and

the spread of best practice throughout the industry.

INDUSTRY FOCUS: ENVIRONMENT

Case study
Responsible Steel

In Australia, the Steel Stewardship Forum

is developing a credible and independently
verifiable steel certification scheme, called
Responsible Steel. Its aim is to minimise
impact and improve performance throughout
the steel value chain, from mining to scrap
recovery.

In a transparent and accountable manner,
Responsible Steel would:

e ensure responsible ethical, social and
environmental practices throughout the
value chain

e enable industry to demonstrate openness,
responsibility and improvements

e reinforce and promote consumer and
stakeholder confidence in products
containing steel

e set operational excellence goals, driving
better performance within industry

e enable selection of suppliers and materials
throughout the supply chain based on their
sustainable performance in addition to
technical performance

e reduce reputational risks.

Responsible Steel is expected to be up and
running by 2017.

Steel Stewardship Forum
79 Responsiblesteel
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Responsible resource
management

Raw material and energy efficiency

The steel industry is highly efficient in its use of raw
materials with the technology available today. Key
contributing factors to efficiency include high material
efficiency rates, co-product use and recycling and
steel recycling (see previous chapter).

Key raw materials needed in steelmaking include
iron ore, coal, limestone and recycled steel. Inputs
for the two main steel production routes (see p. 12)
are described below.

The integrated (BF-BOF) route typically uses 1,400 kg
of iron ore, 800 kg of coal, 300 kg of limestone, and
120 kg of recycled steel to produce 1,000 kg of
crude steel.

The electric arc furnace (EAF) route typically uses
880 kg of recycled steel, 16 kg of coal and 64 kg
of limestone to produce 1,000 kg of crude steel.

Detailed inputs and outputs are included in
worldsteel LCl data for steel products (see p. 16).

worldsteel members report that 98% of the raw
materials used to make crude steel are converted
to products and by-products, meaning that very
little waste goes to landfill.>* The industry’s goal
is zero waste.

The efficient use of energy has always been one

of the steel industry’s key priorities. Cost is a key
incentive for this, considering that energy purchases
account for 20-40% in basic steel production.® %
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One worldsteel study estimates that steel companies
have cut their energy consumption per tonne of

steel produced by 50% over the past 35 years (see
Figure 8).

While existing production technologies are already
very efficient, every steel company is at a different
point of maturity and development. There are still
potential improvements to be made through:

e Technology transfer — continued sharing
and implementation of best practice.?

e Optimisation of operations and controls — including
less electricity to power motor drive systems
(MDSs). MDSs are needed in pumps, fans,
forming and machining, handling equipment
and compressors — and estimated to use 19%
of primary energy in making steel products —
including downstream manufacturing.®

Figure 8: Energy use in steelmaking®
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Co-product use and recycling

Recovered co-products (a term used interchangeably
with by-products), can be recycled during the
steelmaking process or sold for use by other
industries. Use of co-products supports the
sustainability of the steel industry. It prevents landfill
waste, reduces 002 emissions and helps preserve
natural resources. The sale of co-products is also
economically sustainable. It generates revenues for
steel producers and forms the base of a lucrative
worldwide industry.

Some companies report a co-products utilisation
and recycling rate as high as 99%.%’

The main co-products from iron and crude steel
production are slags, process gases, dusts and
sludges?®®. More than 400 million tonnes of iron and
steel slags are produced each vyear. Slags are a
mixture of silica, calcium oxide, magnesium oxide,
and aluminium and iron oxides. During smelting,
slagging agents and fluxes (mainly limestone or
dolomite and silica sand) are added to the blast
furnace or steelmaking furnace to remove impurities
from the iron ore, steel scrap and other ferrous feeds.
As the slags are lighter than the liquid metal, they
float and can be easily removed.

There are three main types of marketed ironmaking
or BF slags, categorised by how they are cooled:
air-cooled, granulated, and pelletised (or expanded).

Air-cooled slag is hard and dense and is especially
suitable for use as construction aggregate. It is
also used in ready-mix concrete, road bases and
surfaces, roofing and mineral wool (for use as
insulation).?

Granulated slag forms sand-sized particles of glass
and is primarily used to make cementitious material.

Slag can also help bring down the cost of cement.

INDUSTRY FOCUS: ENVIRONMENT

For example, in the US it sells for 20-25% less than
Portland cement.?”

Slags are recognised as marketable products.
The worldwide average recovery rate for slag
varies from over 80% for steelmaking slag to
nearly 100% for ironmaking slag. There is still
much potential to increase the recovery and
use of slags in many countries, especially for
environmental and economic benefits.

One of the main barriers to using some steelmaking
slags is their high content of free lime, which is

not ideal for construction applications. Various
technologies are under development to improve lime
separation. Once separated, free lime can be used
as fertiliser, in cement and concrete production, for
waste water treatment, and in coastal marine blocks
that encourage coral growth.

Gases from ironmaking and steelmaking, once
cleaned, are used internally, reducing the demand
for externally-produced electricity. Coke oven gas
contains about 556% hydrogen and may prove an
important hydrogen source in the future.? It can
be fully used within the steelmaking plant, and can
provide up to 40% of the plant’'s power.*°

The dust and sludge removed from the gases
consist primarily of iron and can be used again

in steelmaking. Iron oxides that cannot be recycled
internally can be sold to other industries for various
applications, from Portland cement to electric
motor cores.

The EAF route may create zinc oxides that can

be collected and sold as a raw material. In the
BF-BOF route, cleaning the coke oven gas creates
valuable raw materials for other industries including
ammonium sulphate (fertiliser), BTX (benzene, toluene
and xylene — used to make plastic products), and tar
and napthalene (used to make pencil pitch which in
turn is used to produce electrodes for the aluminium
industry, plastics and paints).®°
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Investment in low-carbon
steelmaking breakthrough
technologies

CO, emissions in the steel industry

According to the Intergovernmental Panel on Climate
Change (IPCC), to keep the worldwide temperature
increase below 2.4°C, global CO, emissions have
to be significantly reduced by 2050."

The greenhouse gas of most relevance to the world
steel industry is carbon dioxide (CO,), as it makes up
approximately 93% of all steel industry greenhouse
gas emissions.® CO2 emissions vary by production
route. On average, 1.8 tonnes of carbon dioxide are
emitted for every tonne of steel produced.®® The iron
and steel industry accounts for approximately 6.7%
of total global CO, emissions.**

Steel use is projected to increase by 1.5 times by
2050 from present levels (see p. 11), hence, CO,
emissions could increase by the same amount.
However, recognising that climate change is a key
priority, the industry is determined to take action to
significantly reduce its emissions.

CO, generated by the steel industry results mostly
from the chemical interaction between coal and coke
(carbon) and iron ore in a blast furnace. This process
is called ore reduction and produces hot metal which
is then converted to steel. There is no large-scale
commercially available substitute for carbon in
steelmaking.

Technological advancements over the past 25 years

have enabled substantial reductions in CO, emissions
from steel production. These advancements include:

20

e energy efficiency in the steelmaking process

e improved steel recycling rates

e increased recycling and utilisation of co-products
from steelmaking

e extensive process automation for precise control
of steelmaking processes.

Modern steel production processes are now very
close to their theoretical minimum 002 intensity per
tonne of steel output. While further medium-term
improvements will be made through technology
transfer and spread of best practice, to make a
significant difference in 002 intensity in the long
term, new low-carbon breakthrough steelmaking
technology is required (see next page).

Climate Action programme

In line with its priority to reduce CO, emissions

and to set a baseline to benchmark improvements,
the industry established a CO, data collection
programme in 2008. It is open to all steel-producing
companies in the world.

The measurement framework covers all key points
that influence CO, emissions and energy use.®
worldsteel analyses the data and prepares a report
for the participating companies. The report enables
a company to see how each of its plants compares
to others worldwide.

The database now holds CO, and energy intensity
data for 30% of global steel production capacity.

The Climate Action programme, which was started
in 2009, recognises participating steel producers.

Low-carbon steelmaking breakthrough
technologies

In 2003, worldsteel launched a CO, breakthrough
coordination programme to exchange information
about carbon-lean steel production technologies.



Research and investment is taking place in:

e the EU (ultra-low CO, steelmaking, or ULCOS,
supported by 10 EU companies and miners)

e Japan (Course 50, Japanese Iron and Steel
Federation)

e the US (the American Iron and Steel Institute)

e (Canada (the Canadian Steel Producers
Association)

e South America (ArcelorMittal Brazil)

e South Korea (POSCO)

e China (Baosteel) and Taiwan, China (China Steel)

e Australia (BlueScope Steel/One Steel and CSIRO
coordination).

Investment levels in the various programmes vary,
with the highest to date being in the EU's ULCOS |
(US$95 million) and ULCOS Il (more than US$630
million) programmes. Japan's Course 50 programme
is fully government funded and cost US$126 million
for step 1 (2008-2012) and US$189 million for step 2
(2013-2017). In total, about US$1 billion has been
invested in these R&D projects to date.

The programmes have identified the most
promising steelmaking technologies that
potentially reduce CO, emissions by more than
50%. Research is now focused on feasibility at
various levels of production, from laboratory work
to pilot plant development, demonstrators and
eventually commercial implementation.

A significant amount of CO, will still be produced

if carbon is used as the reducing agent for iron
ore. One technique for dealing with the gas is to
capture it and store it. Carbon capture and storage
(CCY) requires technical solutions for cleaning the
gas and transporting it through pipes into storage
sites. Storage options include saline aquifers

and, marginally, exhausted gas fields. Coal-based
ironmaking technologies associated with CCS are
the most likely candidates for development.

I NDUSTRY FOCUS: ENVIRONMENT

Technologies of the future

ULCOS-BF process - top gas recycling in
combination with CCS

Blast furnace top gas recycling relies on separation
of the top gas so that the useful components can
be recycled into the furnace as a reducing agent.
The GO, is captured and stored. This is the most
promising process concept in the middle term, with
a demonstrator planned to come on stream with full
CCS in afew years' time.

ULCOWIN: Alkaline electrolysis of iron ore
Electrolysis is commonly used to produce metals
other than steel and requires large amounts of
electricity. The process would depend on a
CO,-lean electricity source such as hydro or
nuclear power.

ULCOLYSIS and MOE: Molten oxide electrolysis
Molten oxide electrolysis works by passing an
electric current through molten slag fed with iron
oxide. The iron oxide breaks down into liquid iron
and oxygen gas. No carbon dioxide is produced.
Process emissions are further reduced with a
CO,-lean electricity source.

ULCOS Smelting reduction (Hlsarna)

in combination with CCS

Hisarna, combines a melting cyclone for ore
melting and a liquid-bath smelter vessel for final ore
reduction and hot metal production. It produces
fairly pure CO,, which can be captured allowing
for major CO, reductions. Construction of the
Hisarna pilot plant was completed in 2011 and hot
commissioning began the same year at IJmuiden
in the Netherlands at an 8 tonne/hour scale.

Hydrogen flash smelting

Iron is reduced from iron ore at high temperatures
(above 1,300°C) and with very short reaction

times. No CO, is emitted but producing hydrogen
requires large amounts of CO,-lean electricity. This
process can also be operated on low CO, fuels like
natural gas.
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Prioritising safety, investing
in our people

Employee safety and health

A safe and healthy working environment for all
employees is the number one priority for every
worldsteel member. worldsteel's policy is to help all
our members achieve an accident-free workplace.

This is supported through:

e yse of industry safety and health principles

® sharing experience and good practice — through
seminars, workshops and development of an alert
network to share serious incidents

e annual reporting on safety performance — up to
87 member organisations in 2010 from 46 in 2005

e safety and health excellence recognition
progralnme — showcasing member initiatives
and projects.

Figure 9: Lost time injury frequency rate®®
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There is no area, process or type of work that cannot
be accident-free. worldsteel member companies are
committed to eliminating accidents and injuries from
the industry and significant improvements have been
achieved over recent years, as shown in Figure 9.

Some businesses have gone without any lost
time injuries or fatalities for many years. These
companies know that such performance requires
excellence in all aspects of their operations.

This excellence also produces superior business
performance. The most successful steel
companies are also the safest.

worldsteel safety and health principles

worldsteel published guidelines to help companies
implement six principles for improved safety
performance. Adopting these principles at the
highest level, member companies demonstrate their
commitment to an injury-free and healthy workplace.

The six fundamental principles are:

e Allinjuries and work-related ilinesses can and must
be prevented.

e Management is responsible and accountable for
safety and health performance.

e Employee engagement and training is essential.

e Working safely is a condition of employment.

e Excellence in safety and health supports excellent
business results.

e Safety and health must be integrated into all
business management processes.

Sharing experience and good practice

In 1999, worldsteel developed Accident-Free Steel,

a programme that brought together safety specialists
and line managers from worldsteel member
companies. This initiative continues today. Senior
safety and health managers regularly meet to discuss
ways to improve safety and health performance.



Employee development and training

An interesting outcome of worldsteel's project on
yield improvement was that good yields are obtained
with good people, much more than with good
equipment. This emphasises the importance of
employee development, training, communication
and knowledge management.

To succeed in a technologically-driven environment,
the steel industry must continue to offer opportunities
to develop the knowledge and skills of its people.
New methods of training, such as self-directed
learning and online courses, show that the industry
considers training a priority.

Some companies have set up close associations
with academic institutions to provide specialised
training to employees. Others run their own centres,
For example, TenarisUniversity and ArcelorMittal
University are corporate universities that offer training
to thousands of their employees, customers and
suppliers.

Promoting industry knowledge

Steel companies around the world face a shortage
of talent in metallurgy, materials science, physics,
chemistry, engineering and mathematics.

Recognising this trend, the industry has introduced
many initiatives to attract, develop and retain talented
people as well as improve the industry’s image.

One such initiative is steeluniversity.org.

steeluniversity.org is a free online initiative developed
by worldsteel. With financial and technical support
from worldsteel member companies, it provides
interactive e-learning resources on steel technologies.

INDUSTRY FOCUS: SAFETY, TRAINING

AND COMMUNITY

The resources are intended for use by undergraduate
students, their teachers, lecturers and professors
and also by employees and their trainers in steel
companies. Students from over 400 universities
worldwide train their skills using steeluniversity.org
and many universities have included the simulations
into their course work. More than 100 steel
companies use steeluniversity.org and 50 of them
have made it part of their training programmes.

The steeluniversity Challenge

Every year worldsteel runs a virtual steelmaking
challenge. Participants compete against other
teams and individuals in a 24-hour worldwide
competition. The steeluniversity Challenge is

a unique competition for metallurgists from
universities and steelmakers from around

the world.

In 2012, a team from Shougang Qiangang

in China won in the category for young steel
industry employees. A team from Universidade
Federal do Ceara in Brazil won in the student
category.
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Building mutual respect
between our industry and
our communities

Contributing to communities worldwide

Steel companies around the world seek to foster
mutual respect between themselves and their local
communities. They bring value to the local economy
by providing jobs and taxes, but also through
numerous social initiatives. These vary from one
region to another, and depend on the local culture.
They include:

e investing in community education, culture and
the arts

e company sponsorship and employee participation
in volunteer programmes

e providing housing and healthcare services

e engaging in dialogue to better understand and
respond to community concemns and priorities.
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Case study
Part of local communities

Every ArcelorMittal operation across the world
is part of its local community. ArcelorMittal
engages with communities to contribute to
their social and economic development.

ArcelorMittal contributes to economic
development by providing jobs, building local
infrastructure and creating opportunities for
local businesses to supply their operations.
For example, in Liberia, the company’s
mining project is one of the biggest foreign
investments since the civil war.

ArcelorMittal’s contribution is not limited to
economic development. The company also
works with regional communities on local
health and education projects. In Liberia,
the ArcelorMittal Foundation has renovated
two hospitals. These facilities are open to
employees, their families and the wider
community.

In 2011, around 12,000 people received care
in these hospitals.




Case study

INDUSTRY FOCUS: SAFETY, TRAINING AND COMMUNITY

Developing talent and empowering rural women

A secure source of income through employment
helps improve rural women'’s social and economic
status, standards of living, self-confidence and
courage to face their many challenges.

The IT industry in India has taken the lead in
providing value added services to its customers.
Business process outsourcing (BPO) has rapidly
evolved. However, these opportunities it provides
have largely been for youth in the cities and not
available to rural areas, due to infrastructural
limitations.

JSW Steel recognised the potential of the BPO
sector for various applications and the vast
opportunities that it can provide for empowering
women in the villages surrounding its operations.

A training centre was set up to train rural women
who had completed their higher secondary
education. The women were also provided with
transport and a stipend for six months. J-Soft,

a software subsidiary of JSW Steel set up the
necessary communication facilities for the BPO
business in Vidyanagar, next to the steel plant.
J-Soft identifies projects and supervises the
BPO operations.

As a result, more than 1,000 women have been
trained. Currently, 150 women are involved as
business associates. With their experience, many
have subsequently found jobs in JSW steel and
other companies in the area. Also, providing
skills-based employment opportunities reduces
migration to other areas. This helps to provide
skilled human resources to the new industries
coming up in the Vijayanagar industrial complex.
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Buildings and infrastructure

Society’s need for housing is great and growing.
According to the UN, 1.6 billion people live in
inadequate housing around the world today and an
estimated 100 million are homeless: 20 to 40 million
in urban areas and about 60 million in rural areas.®’

The global population is set to grow by another

2 billion people by 2050, accompanied by rapid
urbanisation. Especially in BRIC countries, the need
for non-residential buildings (schools, offices, shops
and manufacturing facilities) and related infrastructure
will also continue to grow.

As the need for buildings and infrastructure
continues to grow worldwide, reducing structures'
consumption of natural resources, and associated
emissions, is crucial for future sustainability. While
buildings currently account for about 20% of global
greenhouse gas emissions, they also present many
opportunities for reducing emissions and mitigating
climate change.®® %°

Steel enables construction and provides
sustainable building solutions

Steel enables construction by providing equipment
such as cranes, drills and bulldozers, scaffolding,
reusable and portable shelters at construction sites.

Steel is also an ideal material to help meet society’s
growing needs for buildings and infrastructure in a
sustainable way. Not only is it affordable and readily
available, its intrinsic properties, such as its strength,
versatility, durability and 100% recyclability allow for
improved environmental performance across the
entire life cycle of buildings.

Steelmakers around the world are increasingly

offering intelligent steel construction
solutions that enable energy-efficient and
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low-carbon-neutral buildings. These solutions
are highly material efficient and recyclable.
They reduce the environmental impacts over the
structures’ life cycle and help to extend their life
span through design for disassembly and reuse.

These steel solutions not only improve the
environmental performance of buildings, they
also provide other benefits such as affordability
and faster, safer and less noisy construction.

From construction to use, reuse and eventual
decommissioning at end-of-life — benefits associated
with steel building solutions are described by life
cycle phase below.

Construction

Freedom of design, dematerialisation and
material efficiency

lts stiffness allows steel to span greater distances
and provides more design freedom than other
materials. Steel's superior strength-to-weight ratio
makes it possible for the structure to bear high loads
using less material. Therefore, less material is needed
to make a quality structure, and smaller foundations
are required. Steel is also lightweight compared to
many other building materials used for the same
purpose, which can result in dematerialisation. For
example, 1 kg of steel is sufficient to clad almost
nine times the area of 1 kg of roof tiles.*° This also
means that more flat steel can be transported in each
load than many other materials used for the same
purpose. Less material use and less transportation
can also lower overall building costs.

As steel building components can be cut to precise
specifications or prefabricated off-site, on-site waste
is minimised. Any waste can be directly recycled in
the steelmaking process.



How steel is used in buildings and
infrastructure

More than half of the steel produced worldwide goes
into steel buildings and infrastructure. The possibilities
for using steel in buildings and infrastructure are
limitless. The most common applications are listed
below.*

For buildings

e Structural sections: these provide a strong, stiff
frame for the building and make up 25% of the steel
use in buildings.

e Reinforcing bars: these add tensile strength
and stiffness to concrete and make up 44% of
steel use in buildings. Steel is used because
it binds well to concrete, has a similar thermal
expansion coefficient and is strong and relatively
cost-effective. Reinforced concrete is also used to
provide deep foundations and basements and is
currently the world’s primary building material.

e Sheet products: 31% is in sheet products such
as roofing, purlins, internal walls, ceilings, cladding,
and insulating panels for exterior walls.

e Non-structural steel: steel is also found in many
non-structural applications in buildings, such as
heating and cooling equipment and interior ducting.
Internal fixtures and fittings such as rails, shelving
and stairs are also made of steel.

For infrastructure

e Transport networks: steel is required for bridges,
tunnels, rail track and in constructing buildings
such as fueling stations, train stations, ports
and airports. About 60% of steel use in this
application is as rebar and the rest is sections,
plates and rail track.

e Utilities (fuel, water, power): over 50% of the steel
used for this application is in underground pipelines
to distribute water to and from housing, and to
distribute gas. The rest is mainly rebar for power
stations and pumping houses.
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Safer, faster and affordable construction

Industry surveys consistently demonstrate that steel
is the safest construction material.* Components
are prefabricated offsite in a safe, controlled factory
environment. From here they are delivered to site
and erected by a small number of skilled personnel.
There is minimal requirement for on-site cutting or
adjustment, and no need for the time-consuming
and potentially hazardous shuttering and handling
operations associated with other construction
materials.

Steel construction speeds up the development
process and reduces overall construction costs.
Shorter construction periods also reduce disruption
and result in less disturbance to the local community
around the site. Steel is relatively clean and quiet to
erect, and requires few site deliveries.

Use, maintenance and reuse

Resource efficient, passive buildings and
low-carbon or carbon-neutral technologies

In the use phase of a building, steel products

can help improve energy efficiency and thermal
comfort, and reduce energy and water demand.
Steel products also offer solutions and technologies
that make passive, low-carbon and carbon-neutral
structures possible.

Large internal volumes made possible with steel
structures allow for ‘one-room-thick’ designs. These
are buildings that have windows and/or doors on
both sides of the room, which allows for good cross-
ventilation and can help maintain thermal comfort
and indoor air quality with less need for mechanical
air-conditioning. If oriented correctly, such buildings
can also be effective designs for maximising passive
solar heating: large areas of glass allow the sun

to warm the building during colder months. Good
light penetration also reduces the need for artificial
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lighting, which further reduces energy consumption.
However, windows must be shaded from the sun
during summer months to avoid increasing the need
for air-conditioning.*

In warmer climates, light coloured steel roofs and
walls can be used to reflect energy away from
buildings, thereby reducing energy demand for
internal cooling. In cool climates, where there is
minimal need for summertime cooling, dark roofs and
walls can be used to absorb solar energy, thereby
reducing annual energy demand for heating.*

Steel insulating exterior wall panels (such as Ruukki’s,
pictured below) can also improve use-phase energy
efficiency of buildings.*® Because the panels provide
excellent air-tightness, they help to minimise energy use
and related costs during the use phase of the building
and thereby contribute to savings of up to 30% in
maintenance costs. These wall panels are fully reusable
and recyclable.

Steel products require minimal maintenance, which
results in less resource use compared to alternative
materials that require more frequent replacement.

Rainwater can be harvested from roofs and stored

in tanks, which helps to reduce the consumption of
mains supply water for irrigation, toilet flushing and
so on. This also helps control stormwater flow rates.
There are steel water tanks, coated with food-grade
polymer, that are designed for rainwater harvesting.*°

Ruukki Energy Sandwich Panel
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Safer, more durable buildings

Steel offers the highest strength-to-weight ratio

of any building material. Because of its strength

and durabllity, steel structures can be designed to
withstand natural disasters. Steel is also impervious
to attacks from termites or fungi, does not rot or split
and is highly fire resistant.

With appropriate surface treatment when necessary,
it can be weatherproof, corrosion resistant and
immune to the harmful effects of UV rays, ensuring
a very long service life without degradation.*

Long product life cycles and adaptability
for reuse of buildings

Steel's strength and durability allow for long product
life cycles. For example, buildings made with

steel last 40 to 100 years, or longer with proper
maintenance.

Steel-framed buildings are easily adaptable if the
configuration of the building needs to change. The
ability of steel to bridge long spans means that steel
buildings contain large open-plan spaces which are
easily reconfigured with partition walls. The steel
frame itself can be adapted, with parts added or
taken away, and its light weight means that extra
floors can often be added without overloading
existing foundations.”’

Steel also facilitates the conversion of obsolete
buildings, such as warehouses or train stations
into modern living or working spaces, extending
their useful life, saving resources and costs.
CO, emissions savings from building reuse are
estimated at 1 to 1.5 kg CO,/kg steel.®

Steel-framed structures can be taken apart and
rebuilt without noisy and dusty demoalition. This
is better for the environment and for the local
community.



End-of-life
Component reuse and 100% recyclability

Steel products have long lifespans and can be
used to create adaptable spaces or to add volume
to extend the life of existing buildings. Eventually,
however, most buildings will be decommissioned.
Reusing or recycling building components is key to
the sustainability of a structure’'s end-of-life, as it is
the most economical and ecological solution.

Steel roofing, cladding, purlins, walling and structural
beams are increasingly designed for disassembly
and reuse (see case studies). Although reinforcing
steel is currently recycled rather than reused, there
is potential for reuse by assembling buildings from
modular reinforced concrete elements, such as
standard floor slabs.”

Steel is also 100% recyclable, without loss of quality.
Therefore, if recovered at the end of each use phase,
the life cycle of steel is endless. It can also be easily

recovered with magnets.

At 85%, global recovery rates for steel construction
applications are relatively high (see p. 14). However,
there is potential for improvement. For example,
current recovery rates from demoalition sites in the UK
are 99% for structural steelwork and 94% for all steel
construction products — figures that far exceed those
for any other construction material.”' With continued
and improved design for disassembly, reuse and
recovery rates will continue to increase.

Did you know?

New high-strength lightweight steel is
dramatically changing the market. In 1937,
83,000 tonnes of steel was used to build the
Golden Gate Bridge in San Francisco. Today,
only half of that would be needed.*®

Case studies
Energy-efficient designs for
disassembly, reuse and recycling

BlueScope Steel makes products that can be
used in designs for disassembly and reuse. These
are components of a building, or entire buildings,
that are designed with the intention of reuse rather
than demolition. For example, the MacArthur
Centre for Sustainable Living in Australia was
designed for disassembly using reusable and
renewable materials.*®

The design incorporates whole sheets of steel for
the roofing and much of the walling to maximise
opportunities for those sheets to be used again in
future. When the steel is no longer needed, it can
be recycled.

Dematerialisation

BlueScope Steel has successfully developed
high-strength steel products, so that the same
function is achieved using fewer raw materials.
This is known as dematerialisation. For example,
roofing that was once manufactured at 0.55 mm
thick, is today made from high-strength Colorbond
steel 0.42 mm think — a reduction of 24%.

Steel framing is another example of design
innovation that maintains functionality with less
material use. Some house framing that used
to be 1.20 mm thick is only 0.6 mm thick today
— a saving of 50%.

I STEEL: MEETING SOCIETIES’ NEEDS SUSTAINABLY

29



Transport

Mobility is essential to our modern way of life.
The efficient transport of goods has become key
to our ever more globalised economy. Freight has
almost doubled over the past 30 years.®

Energy use in the transport sector aimost doubled
between 1970 and 2000 and is still growing strongly
at just under 2% a year. The sector accounts for 20%
of total global primary energy use and contributes
13% of greenhouse gas emissions.® There are,
however, many opportunities for improvement. These
include a shift of transport modes, more intense use
of current transport modes, improved efficiency, and
change of drive trains.

Steel provides strong, safe and sustainable
transport solutions

Steel facilitates our mobility and the transport of
goods. Whether in the form of bicycles, motorcycles,
cars, buses, trains, ships or planes — or in the
transport networks that support them — steel is
essential to every mode of transport.

Steel is well-suited to transport applications
because it is durable, strong (providing safety

in the case of collision), lightweight, UV-resistant,
affordable, and 100% recyclable. Innovations in
design and the development of new high-strength
steels have also played a key role in improving
the efficiency of many of these transport modes,
especially automobiles — with the potential to
reduce their life cycle greenhouse gas emissions
by nearly 70% (see case study).
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Steel provides a vital security margin in case

of collision because of its remarkable ability

to deform and harden simultaneously. At higher
impact velocities, the strength of steel increases
without the risk of breakage often associated with
other materials.

Steel's strength and durability enables long product
life spans and the reuse or remanufacture of
components such as rail track, engines, automotive
parts, shipping containers and rail cars (see p. 14).

And because steel is 100% recyclable without loss
of quality, and easily separated from other materials
with magnets, the steel used in transport modes and
infrastructure networks can be easily recovered and
recycled at end-of-life. For example, vehicles have

a recovery rate of about 85% globally (see p. 14),

and nearly 100% of the steel in the vehicle can be
recycled due to ease of magnetic separation.

FutureSteelVehicle
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Case study
FutureSteelVehicle

FutureSteelVehicle (FSV) is a programme of
WorldAutoSteel, the automotive group of the
World Steel Association. It is part of a body of
research that represents nearly US$80 million
in steel industry investment.

The FSV:

1. Achieves 35% body structure mass savings
compared to an average vehicle.

2. Uses 97% high-strength (HSS) and
Advanced High-Strength Steel (AHSS).
The FSV programme brings more advanced
steel and steel technologies to its portfolio,
including more than 20 new AHSS grades,
representing materials expected to be
commercially available by 2020.

3. Reduces total life cycle greenhouse gas
emissions by nearly 70%. Evaluating vehicle
performance during the use phase only
does not properly assess vehicle emissions
impact. The total life cycle must be taken into
account. AHSS is the only material to achieve
reductions in all life cycle phases. AHSS
combined with an electrified powertrain
reduces total life cycle greenhouse gas
emissions by 56% to 70% compared to an
average vehicle.

4, FSV enables five-star safety ratings.

5. Dramatic mass and emissions reductions
are achieved at no cost penalty over current
steel body structures. The FSV with a battery
electric powertrain can be manufactured and
assembled for an estimated US$1,115.

How steel is used in transport

Nearly 17% of steel produced worldwide is used
to meet society’s transport needs. It is also
essential to the related infrastructure: roads,
bridges, ports, stations and airports. Some major
applications today include:*?

e For cars and light trucks
An average car contains 960 kg of steel and
iron. 34% is in the body structure, panels,
doors and trunk closures for high-strength
and energy absorption in case of a crash.
23% is in the drive train, consisting of cast iron
for the engine block and machinable carbon
steel for the wear resistant gears. 12% is in the
suspension, using rolled high-strength steel
strip. The remainder is found in the wheels,
tyres, fuel tank, steering and breaking systems.

* For ships and shipping containers
Steel for the ship hull is rolled mild steel. These
are strong and dimensionally consistent plates
that are welded together. Shipping containers
are also made of steel.

e For trains and rail cars
Steel makes up 20-25% by mass of high
speed trains.*® The main steel components of
these trains are bogies (structure underneath
the trains including wheels, axels, bearings and
motors). Freight or goods wagons are made
almost entirely of steel.

* For aeroplanes
Steel is required for the landing gear.

* For infrastructure
Transport networks: steel is used in bridges,
tunnels, rail track, and in constructing buildings
such as fueling stations, train stations, ports
and airports. About 60% of steel use in
infrastructure is rebar. The rest is sections
and rail track.
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Energy

Energy is essential for development. About 1.6 billion
people have no access to electricity and about

2.4 billion rely on traditional fuels (wood, agricultural
waste, cow dung) for cooking and heating.®

Giving everyone access will require strong growth in
energy supply. Improving the well-being of people in
developing countries, the expected economic growth
in industrialised countries, and projected population
growth, will likely lead to a 50% increase in world
energy demand by 2030.%°

Steel is essential to energy production
and distribution

Steel is critical for supplying the world with energy.
Whether based on fossil fuels, nuclear technology or
renewables, steel is indispensable in producing and
distributing this energy. Steel also has an important
role to play in improving the efficiency of these energy
sources and many steel applications — such as cars
(see p. 30) and buildings (see p. 20).

Innovative steel solutions contribute
to improved efficiency

Below are a few examples of how steel is being used
to improve the efficiency of energy production.

Transformers: Transformers step down the

voltage from power stations to household voltage.
The magnetic core of transformers is made of steel.
As a result of continual development and increased
application of new electrical steel grades, the energy
loss in modern transformers can be reduced by 35%
compared to conventional ones.*®

Wind towers: Steel provides the strength for taller,
more efficient wind turbines.”’
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Fossil fuel power plants:°

e High temperature-resistant steels have made
efficiency in steam power plants possible and
have the potential to be developed and employed
even further.

e Combined heat and power (CHP) allows waste
heat in power plants to be used for power
generation as heat energy, increasing the overall
efficiency of fossil fuel power plants. The waste
heat is transported exclusively in steel pipes.

Case study
A fully-integrated solar panel fagade

Ruukki has developed a photovoltaic system that
is fully integrated into a building’s fagade. The
solar power system does not depend on the sun's
warmth, only its radiation. The power generated is
used to meet the building’s own needs and can
be fed into the electricity grid.

In the facade of an average-sized office building in
Finland, Ruukki's solar panel fagade can produce
18,000 kWh of electricity a year. This is enough
to meet the annual needs of a medium-sized,
electrically heated family home. Output and
capacity can easily be increased.

The system is based on modular solar power or
PV panels, which have been made from glazed
PV modules, and Ruukki's steel rainscreen

panel system. The PV modules are based on
copper indium gallium diselenide (CIGS) thin-film
technology, a commonly used technology in solar
cells. Installation is quick and easy.
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Steel’s role in energy production and distribution

Steel is indispensable for energy production Steel is also used in all areas of renewable
and distribution. energy.
Nuclear and fossil fuel based energy: e Biomass: steel is used extensively in

agriculture (see p. 35).

e Solar: steel plays a key role in converting solar
energy into electricity or hot water. It is used as
a base for solar thermal-panels and in pumps,
tanks and heat exchangers.*

e Wave and tidal: a steel pile is the main
component of a tidal turbine in tidal energy
systems. Steel is also used to fabricate wave
energy devices. The steel used is formulated
to withstand the challenges of the marine

° mining equipment
e offshore oil platforms
e equipment for oil and gas extraction
and production
e natural gas and oll pipelines and storage tanks
* power plants.

For the production and distribution
of electricity:

* transformers (magnetic steel core) environment.
* generators and electric motors e Hydroelectric: steel is needed to reinforce
* power distribution pylons and steel- concrete dams.

reinforced cables. e Wind: steel is the main material used in

o onshore and off-shore wind turbines. Aimost

For energy transport and distribution: every component of a wind turbine is made of
e ships, trucks and trains used to transport fuel steel, from the foundation, to the tower, gears
* transport networks: steel is required for and casings (see p. 11).

bridges, tunnels, rail track, and in constructing
buildings such as fueling stations, train stations,
ports and airports.

Did you know?

No generator, transformer or electric motor could Wherever electrical energy is generated,

be operated without electrical steels needed electrical steels are needed. This core material
to transform electrical power into usable energy. is used throughout the entire energy value
Electrical steels are iron-silicon alloys tailored to chain: from power generation (generators),
produce specific magnetic properties. transmission and distribution (transformers) to

the consumption (electric motors and appliances)
of electrical energy in the electrical components
industry.
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Food and water

Global demand for food, feed and fibre are expected
to double by 2050 as the world's population grows
to around 9 billion.*® Population growth, coupled with
further industrialisation and urbanisation, will result in
increased demand for water.

Freshwater withdrawals have tripled over the last

50 years and the demand continues to increase by
64 bilion cubic meters a year.®* Current needs are
also still going unmet, with more than one out of six
people lacking access to safe drinking water, or

1.1 billion people.”® There is great potential to improve
supply through better management of our water
resources.

Steel is integral to food and water supply

Steel is needed for growing, storing and delivering
our food. It is also needed in water collection, storage,
purification and distribution.

Steel also provides solutions that help to improve
water management and reduce losses. For example,
in many cities more than 40% of the total water
supply is lost during distribution. Tokyo has adopted
corrugated stainless steel pipes for 90% of its
extensive network of underground potable water
pipes, eliminated leakages and lowering costs.
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Steel cans — preserving food safely and
sustainably

Almost 200 billion cans of food are produced each
year. Compared to other food preservation methods,
steel cans save energy because refrigeration and
freezing is not needed. They are also tamper-resistant
and protect food and drink from moisture, oxygen
and light — helping to preserve the nutritional value

of its contents without the need for additives.

Steel cans are 100% recyclable and have an average
global recycling rate of 68%.°" There is also potential
to make steel cans reusable and lighter by altering
designs and canning processes.®

Did you know?

Globally, about 7.2 million tonnes of steel
packaging is recycled each year. This saves
11 million tonnes of CO2 equivalents
which would have come from new steel
production. This saving is equivalent to taking
approximately 280,000 cars off the road.
Each can recycled saves about twice its
weight in CO,.”



Steel’s role in food and water supply

For food

e agriculture: farming tools and equipment,
silos, equipment to feed and shelter
livestock, pipes and irrigation systems,
water tanks

e distribution: ships and shipping containers,
rail, trucks, planes and related infrastructure
such as bridges, tunnels, rail track, fueling
stations, train stations, ports and airports

e preservation and storage: food cans,
refrigerators

e preparation: appliances such as stoves,
ovens and microwaves, and utensils.

For water

e collection: pumps, pipes, well-drilling
equipment (see p. 27 — Utilities)

e storage and distribution: pumps, pipes,
tanks, buckets (see p. 27 — Utilities)

e purification and recycling: equipment
and tanks for waste water treatment plants
and desalination plants (see case study).
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Case study
Making freshwater more readily
available

Outokumpu develops solutions for desalination
with duplex stainless steel, making the
process more affordable and freshwater more
readily available.

Water infrastructure represents a large share
of public spending, especially in areas where
freshwater is in short supply. Desalination

— turning seawater into consumable and
drinkable water — is the preferred solution

for supplying water for many arid regions.
Stainless steel provides solutions for the
desalination industry, ensuring long-lasting,
maintenance-free equipment.

Owing to its high strength, duplex stainless
steel allows for dematerialisation of
desalination systems through reductions in
plate thickness and, consequently, in weight.
Reduced weight also reduces plant investment
costs and results in raw material and energy
savings related to production, transport, and
welding. Duplex desalination technology is
used worldwide.
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WHAT GOVERNMENTS AND POLICYMAKERS N

CAN DO TO HELP

Improve the life cycle performance of steel
and steel products

Cooperation with other stakeholders, especially
government and legislators, is of key importance

in enabling the steel industry to improve. Below is

an outline of some ways in which governments and
policymakers can facilitate improvements in steel’s life
cycle performance that will help our industry to fuffill its
vision and sustainable development commitments,*®
and benefit society as a whole.

Climate change

Governments that are signatories to the UN
Framework Convention on Climate Change

are negotiating commitments to GHG emissions
after 2012.

worldsteel's key message to governments is that
all steel-producing countries need to be involved in
setting commitments and timetables for future actions.

The responsibility lies with governments to set a
framework and policies for positive action on climate
change that has an equal impact on steel and other
industries. Equally, an approach that has similar
impact in different countries and regions is vital.

The right approach will avoid cost differences in
different countries. Cost differences increase the
serious problem of carbon leakage and will not
reduce global GHG emissions.

Policies to add a tax or a price on carbon emissions,
assist technology transfer, Clean Development
Mechanism projects or other financial incentives
should not distort fair competition in the industry.
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Governments must support research and
development of breakthrough technologies. The major
expenditure required cannot come from industry
alone. Government funding needs to be available in
terms of primary research and in the more significant
sums for pilot plants, to prove the technical and
economic feasibility of new technologies. Already,
major governmental support for breakthrough
technologies on carbon reduction is in place in the EU
and Japan.

Incorporate life cycle thinking into
legislation

Itis critical that life cycle thinking is incorporated into
legislation. For example, vehicle emissions regulations
need to shift from a tailpipe emissions basis to a full
life cycle basis. Life cycle assesssment (LCA)
considers emissions from all aspects of a vehicle’s
life, from material production to end-of-life-recycling,
as well as the actual use phase, and should play an
important role in current regulations in discussion
around the world.

When vehicle emissions assessment is focused
solely on emissions produced during the driving
phase (tailpipe), this encourages the use of lighter
weight alternative materials that are often more energy
intensive or greenhouse gas-intensive to produce.
However, this may have the unintended consequence
of increasing greenhouse gas emissions during the
vehicle's total life cycle.

Legislation that focuses only on one part of a
product’s life cycle may have the unintended
consequence of shifting environmental problems
from one part of the product’s life cycle to another.
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1.0 BACKGROUND

2.0

Calibre has previously developed a report to assist with demonstrating to stakeholders,
including the QLD Government, the efficiency merits of the East West Line Parks Ltd
(EWLP) solution for the Galilee Basin. EWLP has subsequently engaged Calibre to
undertake a further analysis of an altered (Eastern) alignment, including above rail
parameters such as fuel burn across 26.5 tonne axle load (tal), 32.5tal and 40tal, and
the below rail characteristics of the proposed network at 240mtpa and 120mtpa.

Calibre has also been asked to undertake an assessment of an alternative standard
gauge (SG) 32.5tal alignment and an alternative 26.5tal proposed alignment and
connection to the QR National (QRN) network to compare with the EWLP corridor.

Calibre understands the information is required to inform an efficiency study and report
(to be prepared by others) in order to demonstrate a superior logistics solution to
stakeholders.

EXECUTIVE SUMMARY

This report builds on work previously completed in the EWLP Additional Simulations
and Capacity Assessment CARP11069-REP-Z-002. During the initial study, Calibre
settled on an efficiency measure that consolidates track distance, tonnages hauled,
and fuel consumption into a single understandable measure to compare systems.

The EWLP alignment routes the haulage task along a further distance than either of
the two alternative alignments, and in order to offset the additional distance penalty,
uses 40tal limits rather than 26.5tal and 32.5tal. To demonstrate the fuel efficiency of
the 40tal wagons, the EWLP alignment was simulated with 26.5tal, 32.5tal, and then
40tal wagons.

Initial simulations used a 30 Tonne Tare mass wagon for the 40tal trains, and the
simulation runs reflected a higher fuel burn in the empty direction due to the heavier
wagons. Calibre then ran additional simulations at 26 Tonne Tare following discussions
with EWLP and Everything Infrastructure, and applied a shorter (270 wagon) reference
train to more closely match locomotive power to trailing load over the alignment.

The resulting fuel burns compare quite favourably with all the simulation runs at
32.5tal, 26.5tal, and 30t tare 40tal wagons. When coupled with aerodynamic wagon
covers, and a shorter reference train (270 wagons) which requires fewer locomotives,
the EWLP solution burns 25,440,000 less litres of fuel over a 12 month period at
240mtpa than for the equivalent tonnages over the alternative SG 32.5tal corridor.

The results suggest pursuit of a light tare 40tal coal wagon is a goal worth striving for,
with a number of alternative concepts beyond conventional design possible. A shorter,
squatter wagon with a suitably low centre of gravity may produce significant
efficiencies and set new benchmarks for rail innovation.

The results confirmed that a 270 wagon reference train using 3 locomotives is a more
efficient solution than the 300 wagons train using 4 locomotives. The shorter trains
need a total of 14 fewer locomotives in the fleet, and 90 fewer wagons. An advantage
that 270 wagon train offers, is it is easily divisible by 3 — the optimum wagon set. 3-
wagon sets need only 1 ECP control unit to control the brakes on the 3 wagons.
Maintenance rake sizes drive the maintenance facility workflow, and are easily
established by factors of 3 — 30, 45, 60, 75, or 90.
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Results for a lighter tare 40tal wagon are favourable when compared to the 32.5tal
due to the payload and empty journey mass advantages.

The fitting of wagon covers is estimated to offer 9% fuel efficiency over a non-covered
wagon. The benefits of covers extend to significant reductions in fugitive coal dust
emissions. Coal dust contaminated ballast and substructures, weakening track support
and can lead to higher maintenance costs, track degrading and derailments.

Table 1 shows the full comparison of fuel usage across the EWLP Eastern Alignment
utilising various axle loads and incorporating the use of covered wagons and the
proposed reference trains of the alternative alignments.

Table 1: Fuel Usage Comparison

Train Tvpe Total Fuel Litre per Fuel consumption
yp Litres Tonne per ‘000 GTK
Uncovered Train
41,22 1.17 1.4
270 (26t Tare) 229 3
Covered Train
270 (26t Tare) 37,518 1.06 1.30
Uncovered Train
300 (26t Tare) 49,470 1.26 1.54
Covered Train
45,01 1.1 1.4
300 (26t Tare) >,018 > 0
EWLP Eastern U 4 Trai
Alignment ncovered Train
g 300 (30t Tare) 50,868 1.34 1.55
Covered Train
300 46,290 1.22 1.41
(30t Tare)
Uncovered 300
Wagons 26.5tal 35,927 1.42 1.59
Uncovered 300
1.2 1.4
Wagons 32.5tal 39,359 3 9
Alternative Uncovered Train
Standard Gauge 240 Wagons 29,787 1.16 1.61
32.5TAL 32.5tal
Alternative Uncovered Train
Narrow Gauge 120 wagons 16,805 1.66 2.49
26.5 TAL 26.5tal

S:\PRO-Projects\2011\CARP11069 East West Line Parks - Iron Boomerang -
Sims\12_Native_Documents\Reports\CARP11069-REP-Z-005_Rev0_Additional Simulation and Capacity
Assessment V4.docx



Calibre Operations Pty Ltd Document No:CARP11069-REP-Z-005

East West Line Parks Network Revision No: 0
Additional Simulations and Capacity Assessment Issue Date: August 2012
Supplementary Report Page No: 3
3.0 PROJECT SCOPE

The scope of this project encompasses a multi-faceted approach to assess the
capabilities and outputs of the EWLP Eastern Alignment primarily. The scope also
includes an assessment of an alternative 32.5tal SG alignment and an alternative
26.5tal narrow gauge alignment connecting into the QR National Network.

3.1 Phase 1

1 Simulations to provide EWLP with a comparison for 26.5tal and 32.5tal variations
for the HA199VAO1 (Western GIC Alignment) and Eastern GIC Alignment using
300 wagon reference train.

- Speed Graphs for 26.5tal and 32.5 tal empty and loaded
- Transit times for 26.5tal and 32.5tal empty and loaded
- Fuel Burn for 26.5tal and 32.5tal empty and loaded

- Comparison of 26.5tal and 32.5tal to original 40tal using the fuel per ‘000
GTK measure.

2:  Compare simulations runs for reference train using 9%* reduction in fuel
consumption over the total cycle with reference to the EcoFab NASA aerodynamic
paper in relation to covered wagons.

3:  Assess infrastructure requirements Eastern GIC Alignment for a 240mtpa
(reducing to 220 mtpa from QRN connection point) and a 120 mtpa scenario.

3.2 Phase 2

Provide a high level assessment of a proposed narrow gauge 26.5tal alternative
alignment with connection to the QRN Network through to Abbot Point. This is to
include the metrics of:

o Above rail requirements

o Below rail requirements

o Cycle times

o Fuel consumption.

Assumption for assessment:

o Newlands trunk capacity of 110mtpa
o 60mtpa from Carmichael mine area
o 40mtpa to Abbot Point

o 20mtpa to Dudgeon Point (not included in this assessment beyond QRN
connection point)

o 30mtpa from Mac Mines.

! Fuel reduction factor and supporting report supplied by EWLP
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3.3 Phase 3

Provide a high level assessment of a proposed standard gauge 32.5tal alignment to
Abbot Point. This is to include the metrics of:

) Above rail requirements
) Below rail requirements
o Cycle times

o Fuel consumption.

Assumption for assessment:

o Trunk capacity of 150 mtpa

o Mine connection points, alignment geography for simulations, and relevant
tonnages to be supplied by EWLP.

3.4 Phase 4

Collate and submit all information as a supplementary report to CARP11069-REP-Z-
002: Additional Simulation and Capacity Assessment

4.0 ASSUMPTIONS

Table 2 outlines the rollingstock assumptions for this assessment.

Table 2: Rollingstock Assumptions

Vehicle T(at;e Le(rrlr%th Axle Load Pay(i_)oad Gross(\tl;leight
ES44Ac Locomotive 196 22 325t N/A N/A
GT42Ac Locomotive 120 22 20t N/A N/A

Coal Wagon (26.5 tal) 22 15.7 26.5t 84 106
Coal Wagon (32.5 tal) 22 16.2 325t 106 130
Coal Wagon (40 tal) 30 19.3 40 t 126 160
Coal Wagon (40 tal) 26 19.3 40 t 130 160

Calibre has used a maximum payload accuracy estimate of 97% of theoretical capacity
for each wagon. This figure represents the assumed level of target accuracy in order
to ensure at a minimum, certainty of tonnage system throughput with the capital
applied to the task, and enables the Operators to ensure that there is sufficient buffer
to protect from overload condition.

For fuel consumption and to measure transit time, this simulation study applied a “start
to finish” analysis of the train as it travelled the alignment. Excluded in the fuel
consumption figures for the comparison between networks, was fuel used during
loading, unloading and other non-productive dwell times.
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5.0

51

52

Calibre uses OpenTrack simulation tool to measure the energy expended in overcoming
resistance to train movement, expressed in Mega Joules (MJ). The formula for
converting MJ to litres is as follows;

MI =222
Formula: % = 32007 0843

Where;

MJ = Output of OpenTrack (is the energy calculated by OpenTrack to
move the train over the alignment)

g/kWh = the assumed locomotive efficiency (222g/kwWh)
Density of Diesel Fuel (0.843t/m®)

No of seconds in an hour = 3600

EWLP WESTERN GIC TRAIN COMPARISON — 26.5TAL, 32.5TAL AND 40TAL
Assessment parameters

Trains across all three axle loads in the simulations were initially based on a 300
wagon reference train, with an appropriate number of locomotives to haul the trailing
load. A loaded and unloaded train simulation was completed to provide the transit time
and energy expended in Mega Joules (MJ) during the simulated trip. This data has
been used to calculate the estimated fuel consumption in litres of diesel per train trip
for an empty and loaded train on the GIC (western) alignment.

The following initial train configurations were used in the different simulations to
produce the required data for a comparison between the different alignment options.

Train composition:

) 26.5tal - 4 x GT42Ac? Locos and 300 26.5tal wagons (22t tare)
o 32.5tal - 3 x ES44Ac Locos and 300 32.5tal wagons (22t tare)
o 40.0tal - 4 x ES44Ac Locos and 300 40.0tal wagons (30t tare).

Results of the comparison

Table 3 provides the consolidated results for each of the nominated axle loads. To
allow for comparison between the options, two calculations have been utilised in the
assessment. These are litres of fuel per tonne and fuel consumption per ‘000 GTK’s.
Both of these measures are referenced in Section 2.2.4 of CARP11069-REP-Z-002
Additional Simulations and Capacity Assessment. This comparison was carried out on
the Western Alignment.

The results demonstrated that the potential for the 40tal train lies in utilising the
locomotive power to its maximum potential, making some allowance for contingency,
and striving for as lighter tare as possible. The heavier payload advantages that 40tal
offers, along with the potential to make better use of the tractive efforts available with
modern locomotives, demonstrates that a 40tal solution is an economically superior
solution than 32.5tal.

2 GT42Ac equivalent to 4100 class QR narrow-gauge locomotive
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The approach of using a 300 wagon reference train across each axle load scenario
found that it is difficult to identify the economic ‘sweet spot’ in terms of above rail
asset utilisation. Using the tractive effort potential of the locomotives to determine the
reference train by axle load was found to be a more effective way to find the efficiency
advantages.

Table 3: Fuel Consumption — Western GIC Alignment

Train Type Pay Load Total Transit Total Fuel Litre per Fuel
(Tonnes) Time Litres Tonne consumption
(Hrs:Mins) per ‘000 GTK
26.5 tal 25,200 21:46 41,239 1.63 1.67
32.5 tal 31,800 21:35 45,247 1.42 1.57
40.0 tal 37,800 20:54 58,003 1.53 1.62

Reduction of Fuel for Covered Wagons

EWLP have identified an opportunity to improve on the efficiency of their proposed
40tal coal railway. Fitting the wagons with an aerodynamic wagon cover will eliminate
the contamination of adjoining properties during the journey, ensure consistent
designed moisture level and product quality, and prevent coal dust from contaminating
the track substructure. Coal dust degrades the effectiveness of ballast, and can lead to
track substructure failure and subsequent derailment and maintenance costs.

A more tangible economic benefit of wagon covers is the decrease in air resistance and
drag experienced with empty train trips. Ecofab, a global manufacturer of wagon
covers commissioned a study by Monash University, and a NASA test using wind
tunnels, which demonstrated a potential for fuel consumption savings, particularly for
empty trips.

Ecofab’s results demonstrate an average saving of 9% in total trip fuel consumption
using covered wagons. Wagons designed to offer additional aerodynamic benefits may
offer additional savings when coupled with wagon covers.

Calibre undertook a fuel consumption analysis by using the base data provided by
OpenTrack™ of the GIC 40tal (30t tare) 300 wagon reference train and reduced the
total fuel consumption by 9%.

A reduction of 5,221 litres of fuel from the original estimated fuel consumption was
identified using a 9% efficiency gain equating to a reduction of 0.14 litres per tonne.

The results have been displayed in Table 4.

Table 4: Fuel Consumption with Covered Wagons — Western Alignment

Train Type Total Fuel Litres Litre per Tonne Fuel consumption per ‘000 GTK
Uncovered Train 58,003 1.53 1.62
Covered Train 52,782 1.39 1.47

When further analysed across the EWLP Eastern alignment (see section 6), and using
26t Tare wagons with covers, when compared to the alternative 32.5tal SG solution
uncovered wagon fuel burn results, the covers and 40tal efficiencies together represent
a 25,440,000 litres of fuel burn saving over 12 months of operation @ 240mtpa. When
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compared with the 26.5tal wagon of the Narrow Gauge/QRN alignment results, the
benefits of covered, light tare, aerodynamic wagons hauling greater payloads are
significant.

Infrastructure Requirements for 240 mtpa

Calibre has conducted an assessment of the infrastructure requirements for the
Western GIC Alignment with trunk capacity at 240mtpa and 120mtpa.

Calibre has identified that the 240mtpa profile will require duplication of the main trunk
from the 431km location (Mac Mines Connection) to the 0 km point at the maintenance
yard. Separation of loaded trains in one direction (known as headway) will need to be
55 minutes to provide the required capacity. 11 crossover locations are required to
facilitate this tonnage throughput and provide operational flexibility and surety.
Crossover locations have been selected to accommodate the 55 minute headway and
will need assessment against engineering requirements to ensure placement suitability.

Table 5: Crossover Locations 240mtpa — Western Alignment

Crossover Number Location on Network

431.0 km

399.0 km

333.3km

290.2 km

259.1 km

224.8 km

199.7 km

163.6 km

O |0 | I N[OOI WI|IN|PFL

109.4 km

61.4 km

[EEN
o

11 17.1 km

The remaining 196 kilometres of network can be single line section, with 8 passing
sidings to provide sufficient capacity for the crossing and staging of trains onto the
network.

Calibre has nominated the crossing locations in accordance with operational
sensibilities to facilitate the throughput task. Where possible, the crossing locations are
matched to the mine junction locations. Further assessment should be undertaken to
provide confidence that these locations satisfy both operational and engineering needs
for the design of the network.

Table 6 outlines the crossing locations for the 240mtpa network. The sections shown in
red in the table are duplicated sections.
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Table 6: Crossing Locations 240mtpa — Western Alignment

Station From Station To Location Point Required
Tonnes
China Coal Alpha Coal GVK 626.5km 30,000,000
Alpha Coal GVK Kevin's Corner GVK 606.0km 75,000,000
Kevin's Corner GVK Alpha North 601.0km 105,000,000
Alpha North Degulla 577.5km 135,000,000
Degulla Siding 1 542.0km 150,000,000
Siding 1 Carmichael Coal 508.5km 150,000,000
Carmichael Coal Siding 2 475.0km 210,000,000
Siding 2 Mac South 453.0km 210,000,000
Mac South Bowen 431.0km 240,000,000
Bowen Maintenance 219.3km 220,000,000
Yard

Infrastructure requirements forl20mtpa

Calibres assessment of the network against the 120mtpa scenario, demonstrates that a
single line section network with 13 passing sidings will be sufficient. Table 7 outlines
the crossing locations that have been identified to meet the operational requirements
of the network. As with previous iterations, these sidings will need further investigation
to ensure that design requirements balance with operational needs.

Table 7: Crossing Locations 120mtpa — Western Alignment

Station From Station To Location Point Required

Tonnes
China Coal Alpha North 626.5km 30,000,000
Alpha North Degulla 577.5km 70,000,000
Degulla Siding 1 542.0km 90,000,000
Siding 1 Mac South 508.5km 90,000,000
Mac South Siding 2 431.0km 120,000,000
Siding 2 Siding 3 383.1km 120,000,000
Siding 3 Siding 4 335.2km 120,000,000
Siding 4 Siding 5 287.3km 120,000,000
Siding 5 Siding 6 239.4km 120,000,000
Siding 6 Siding 7 191.6km 120,000,000
Siding 7 Siding 8 143.7km 120,000,000
Siding 8 Siding 9 95.8km 120,000,000
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Station From Station To Location Point Required
Tonnes
Siding 9 Maintenance Yard 47.9km 120,000,000
5.6 Rollingstock Requirements
The rollingstock requirements for 240mtpa are listed in Table 8.
Table 8: Rollingstock Requirements
Mine Trains Train Sets Locomotives Wagons
Mac Mines Project South 2.89 3 12 900
Carmichael 6.15 6 24 1,800
Degulla 1.63 2 8 600
Alpha North 3.34 3 12 900
Kevin's Corner 3.47 3 12 900
Alpha West 1.76 2 8 600
Alpha 35 4 16 1,200
China First 3.57 4 16 1,200
Spare 13 320
Total 27 121 8,420
It is intended that all train consists will be pooled and dispatched to meet the overall
demands of the network. This process would be managed through the use of Master
and Daily Train Planning and also through the resource allocation tools.
Included in the above totals, a pool of spares has been estimated to support
operations. This may consist of:
) 13 locomotives (1 spare loco for every 2 consists)
o 3 spare swing rakes of 100 wagons each (1 swing rake for every 10 trains) plus
20 spare wagons.
Swing rakes allow for the employment of a bulk maintenance strategy where as one
entire block of wagons is removed from service and replaced with a swing rake to
allow for scheduled maintenance to occur.
6.0 EWLP EASTERN GIC TRAIN COMPARISON VER 2 (26.5TAL, 32.5TAL AND
40TAL)
6.1 Assessment parameters

As with the assessment of the Western Alignment, trains in the initial simulations are
based on a 300 wagon reference train. A loaded and unloaded train simulation was
completed to provide the transit time and energy expended in MJ during the simulated
trip. This data has been used to inform the fuel consumption in litres of diesel per train
trip on the Eastern GIC alignment.
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6.2

6.3

The following train Metrics were used in this assessment.
Train composition:

) 26.5tal - 4 x GT42Ac Locos and 300 26.5tal wagons (22t tare)
o 32.5tal - 3 x ES44Ac Locos and 300 32.5tal wagons (22t tare)
) 40.0tal - 4 x ES44Ac Locos and 300 40.0tal wagons (30t tare).

The analysis identifies that using 300 wagon reference trains across the three different
axle load scenarios, did not provide comparable result for the purposes of efficiency
analysis, however it provided a good foundation to determine the approach for further
efficiency simulations analysis.

Results of the comparison

Table 9 provides the consolidated results for comparison of each of the trains. The two
calculations utilised in the assessment were, litres of fuel per tonne and fuel
consumption per ‘000 GTK'’s. Both of these measures are referenced in Section 2.2.4 of
CARP11069-REP-Z-002 Additional Simulations and Capacity Assessment.

Similar to the western alignment simulations, the analysis shows that the 40tal
reference train is overpowered in comparison to the 32.5tal reference train. In
addition, the 30 Tonne tare of the 40tal train wagons is contributing to higher return
trip fuel consumption.

Although a difference of 0.11 litres of fuel per tonne was recorded in favour of the
32.5tal train when compared to the 40tal train, the analysis also shows a distinct
advantage to the 40tal train over the 26.5tal train when both measures are compared.

Table 9: Fuel Consumption — Eastern GIC Alignment

Train Type Pay Load Total Transit Total Fuel Litre per Fuel
(tonnes) Time Litres Tonne consumption
(Hrs:Mins) per ‘000 GTK
26.5 tal 25,200 18:21 35,927 1.42 1.59
32.5 tal 31,800 18:14 39,359 1.23 1.49
40.0 tal 37,800 17:44 50,868 1.34 1.55

Reduction of Fuel for Covered Wagons

Using the data provided by OpenTrack™ a reduction of 4,578 litres of fuel from the
original estimated fuel consumption was identified using the 9% reduction with the
consumption of fuel reducing by 0.12 litres per tonne.

The fuel consumption per ‘000 GTK was also reduced and a difference of 0.14 was
recorded. The results have been displayed in Table 10.

Table 10: Fuel Comparison — Eastern Alignment

Train Type Total Fuel Litres Litre per Tonne Fuel consumption per ‘000 GTK
Uncovered Train 50,868 1.34 1.55
Covered Train 46,290 1.22 1.41
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6.4 Infrastructure Requirements for 240 mtpa

Duplication is required for the main trunk from the 398 km location (Mac Mines
Connection) to the maintenance yard. Separation of loaded trains will be 55 minutes to
provide the required capacity on the duplicated sections. Eight crossover locations are
required to ensure operational flexibility and surety. These locations are listed in Table
11. The placement of the crossover locations is dictated by the need to have 55
minutes separation between loaded trains. Further analysis is required to ensure the
engineering suitability of these locations.

Table 11: Crossover Locations — Eastern Alignment

Crossover Number Location on Network

398 km

336 km

289 km

255 km

220 km

168 km

114 km

O |IN|IOO |V | IWIN|R

60 km

Beyond the duplication, the remaining 196 kilometres of network will be single line
section. Seven passing sidings are required on this portion of the network to provide
sufficient capacity. Where possible, Calibre has placed the passing sidings at the
junction of mine spur lines.

As with the location of the crossovers in the duplicated section, further studies should
be undertaken to provide confidence that the passing siding locations are suitable from
an engineering perspective. The sections marked in red in Table 12 are fully duplicated
sections, the crossovers for which are listed in Table 11 above.

Table 12: 240mtpa Network Capacity Assessment

(Stations named after nearby mine deposits)

Station From Station To Location Point Required
Tonnes

China Coal Alpha 573 km 30,000,000
Alpha Kevin's Corner 552 km 60,000,000
Kevin's Corner Alpha North 547 km 90,000,000
Alpha North Degulla 530 km 130,000,000
Degulla Siding 1 497 km 150,000,000
Siding 1 Carmichael 458 km 150,000,000
Carmichael Mac South 420 km 210,000,000
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Mac South Bowen 398 km 240,000,000
Bowen Maintenance 220 km 220,000,000
Yard

6.5 Infrastructure requirements for120mtpa
To provide sufficient capacity for 120mtpa scenario, Calibre recommends a single line
section network with 12 passing sidings at the following locations. As with previous
iterations, the sidings will provide for passing and staging of trains to and from the
mainline.
Table 13: 120mtpa Network Capacity Assessment
Station From Station To Location Point Required
Tonnes
China Coal Alpha 573km 30,000,000
Alpha Degulla 530 km 70,000,000
Degulla Siding 1 497 km 90,000,000
Siding 1 Mac Mines 447 Km 90,000,000
Mac Mines Siding 2 398 km 120,000,000
Siding 2 Siding 3 348 km 120,000,000
Siding 3 Siding 4 298 km 120,000,000
Siding 4 Siding 5 248 km 120,000,000
Siding 5 Siding 6 199 km 120,000,000
Siding 6 Siding 7 149 km 120,000,000
Siding 7 Siding 8 99 km 120,000,000
Siding 8 Maintenance Yard 49 km 120,000,000
6.6 Rollingstock Requirements

The rollingstock requirements for 240mtpa are listed in Table 14.

Table 14: Rollingstock Requirements (required for each potential customer)

Mine Trains Train Sets Locomotives Wagons
Mac Mines South 1.99 2 8 600
Carmichael 4.02 4 16 1,200
Degulla 1.43 2 8 600
Alpha North 3.08 3 12 900
Kevin's Corner 241 3 12 900
Alpha 2.81 3 12 900
China First 3.26 4 16 1,200
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Spare 10 220
Total 21 94 6,520

7.0

7.1

7.2

It is intended that all train consists will be pooled and dispatched to meet the overall
demands of the network. This process would be managed through the use of Master
and Daily Train Planning and also through the resource allocation tools.

Included in the above totals, a pool of spares has been estimated to support
operations. This consists of:

o 10 locomotives (1 spare loco for every 2 consists)
) 2 spare swing rakes of 100 wagons each (1 swing rake for every 10 trains) plus
20 spare wagons.

Swing rakes allow for the employment of a bulk maintenance strategy where as one
entire block of wagons is removed from service and replaced with a swing rake to
allow for scheduled maintenance to occur.

NARROW GAUGE 26.5TAL ALTERNATIVE ALIGNMENT
Assessment parameters

Calibre has used OpenTrack™ to undertake a simulation of the narrow gauge
alternative alignment which is assumed to connect into the QR Network. Calibre has
utilised the QR National metrics for this assessment, with trains for the Greenfield also
restricted to the known Brownfield metrics:

) Narrow Gauge - 4 x GT42Ac Locos and 120 X 26.5tal wagons.

A loaded and unloaded train simulation was completed to provide the transit time and
energy expended in MJ during the simulated trip. This data has been used to calculate
the estimated fuel consumption in litres of diesel per train trip for an empty and loaded
train on the Narrow Gauge/QR National Alignment.

Table 15: Fuel Consumption Adani/QR National Alignment

Mine Pay Load Total Transit Total Fuel Litre per Fuel
(Tonnes) Time Litres Tonne consumption
(Hrs:Mins) per ‘000 GTK
Carmichael 10,080 11:48 16,264 1.61 2.49
Mac Mines South 10,080 12:17 17,346 1.72 2.49

Infrastructure Requirements for 110 mtpa

Due to the tonnage profile from Carmichael and Mac Mines, 60mtpa and 30mtpa
respectively, duplication is required for the entire network. Separation of trains in the
loaded direction is 30 minutes to provide the required capacity. 20 crossover locations
are required to provide operational flexibility and surety.

Calibre has used the existing crossing loop locations on the QR National Network as the
location for crossovers once the system is duplicated. Crossover locations on the
Greenfield component of the narrow gauge network have been selected to
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accommodate train separation of 30 minutes. Engineering validation will be required to
confirm these locations as suitable.

Table 16: Crossovers

Network Number of Crossovers
NG greenfield 5
QR Network (Newlands) 15 (Existing Passing Sidings)

Table 17 outlines the train consist and train pathing requirements for the Alternative
Narrow Gauge26.5tal alignment for both Carmichael and Mac Mines.

Table 17: Rollingstock Requirements

Mine Transit Time Cycle Time Distance No. of Trains | Train Paths
(Hrs:Mins) (Hrs:Mins) in km Required
Carmichael 12:17 20:65 413.000 8 9.8
Mac Mines South 11:48 21.42 439.000 16 18
8.0 ALTERNATIVE STANDARD GAUGE 32.5TAL ALIGNMENT
8.1 Assessment parameters

Calibre has used OpenTrack™ to undertake a simulation of the Alternative Standard
Gauge Alignment. A loaded and unloaded train simulation was completed to provide
the transit time and energy expended in MJ during the simulated trip. This data has
been used to calculate the estimated fuel consumption in litres of diesel per train trip
for an empty and loaded train.

The following train configurations were used in the different simulations to offer the
required data for the comparison. Data for simulations was provided by EWLP.

Train composition:
o 32.5tal — 3 x ES44Ac Locos and 240 32.5tal wagons.

As Calibre has not been supplied the horizontal and vertical alignments for each mine
spur connection to the main line for this study, an average fuel consumption rate of
9.88 litres per km per loco has been utilised for each. This figure is based upon
OpenTrack™ outputs on other sections of this network, and is added to the
OpenTrack™ outputs for the rest of the loaded and unloaded run.

Table 18: Fuel Consumption Alternative 32.5tal SG Alignment

Total Transit . .
. Pay Load Ti Total Fuel Litre per | Fuel consumption
Nl ime Litres Tonne per ‘000 GTK
(rERiEs) (Hrs:Mins)

Alpha 25,440 14:61 30,063 1.18 1.60
China First 25,440 15:27 31,150 1.22 1.58
Kevin's Corner 25,440 14:28 29,727 1.16 1.61
Alpha North 25,440 14:42 29,983 1.17 1.61
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Degulla 25,440 13:30 28,014 1.10 1.64

8.2 Infrastructure Requirements for 150 mtpa

Duplication is required across the 487 km of the network, with the remaining 20 km to
Alpha Mine being a single line section. Separation of trains in the loaded direction will
be 60 minutes to provide the required capacity. Eight crossover locations are required
to afford operational flexibility and surety and have been placed in this assessment to
support the 60 minute train separation. As the single line section will service Alpha
only, passing of trains along the 20 km length will not be required; however the mine
balloon loop will be able to accommodate two trains to perform a crossing move if
necessary.

As with the previous assessments, further studies should be undertaken to provide
confidence that the locations are best suited to the engineering requirements of the
alignment, as well as the operational sensibilities.

Table 19: Infrastructure Siding and Crossovers

Passing Sidings Number of Crossovers

0 8

Table 20 shows the ramp of tonnages across the alignment, and where the mines are
expected to join this proposed network. Mine tie-in data has been supplied by EWLP.

Table 20: 150 mtpa Mine Tie-in and Capacity Assessment

Station From Station To Location Point REGUITTEE)
Tonnes
Alpha China First 507 km 30,000,000
China First Kevin's Corner 487 km 60,000,000
Kevin's Corner Alpha North 480 km 90,000,000
Alpha North Degulla 476 km 130,000,000
Degulla Maintenance Yard 425 km 150,000,000

Table 21 outlines the train consist and train pathing requirements for the Alternative
SG 32.5tal alignment for all identified stakeholders.

Table 21: 150 Mtpa Rollingstock Requirements

. Transit Time Cycle Time Distance in . Train Paths

Mine A . No. of Trains .
(Hrs:Mins) (Hrs:Mins) km Required

Alpha 14.61 27.07 507 4 3.5
China First 15.27 27.80 529 4 3.5
Kevin's Corner 14.28 26.71 498 4 3.6
Alpha North 14.42 26.86 501 5 4.7
Degulla 13.30 25.63 460 3 2.8
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9.0

26T TARE 40 TONNE AXLE LOAD 270 WAGON REFERENCE TRAIN
SIMULATION (EASTERN ALIGNMENT)

Calibre has undertaken an assessment of the 40tal Eastern Alignment using an
assumed 26t tare wagons to identify the efficiencies of the higher payload wagons on
fuel consumption. Table 22 outlines the rollingstock metrics that forms the basis of this
assessment. The previous 40tal simulations at 30 Tonne tare, showed that for the
system to provide the benefits of heavier payloads, the wagon tare is an important
metric to control to as low as possible.

Table 22: Rollingstock Metrics 270 Wagon Train

Loco Length (m) Loco Tare (t) Wagon Length (m) Train Length (m)

22 196 19.3 5,277

An opportunity exists for EWLP to work with rollingstock manufacturers to develop an
innovative approach to the wagon design. As this proposed railway does not have the
inherent legacy issues of existing railways such as structure gauge, shorter and wider
wagons may be possible. This style of design may have a positive influence on factors
such as ‘in-train forces’, reducing the long term maintenance on rollingstock. It may
allow for faster loading and unloading times, reducing the cycle time and therefore fuel
consumption. Savings may also be realised through a reduction in capital expenditure
on items such as crossing loops and balloon loop lengths.

This analysis also introduces subsequent simulations of trains more matched to
locomotive tractive effort potential. 270 x 40tal wagons is a more efficient match for
three GE ES44Ac locomotives than 300 x 40tal. With a closer match of locomotive
power to trailing load, a more efficient fuel burn is evident.

Table 23 shows the fuel consumption outputs of the study. This has been displayed in
litres per tonne and consumption per ‘000 GTK and includes the 30t tare wagon as a
comparison.

Table 23: Fuel Usage Comparison

: Pay Load TotaI.TranSIt Total Fuel | Litre per | Fuel consumption
Train Type (Tonnes) ime Litres Tonne er ‘000 GTK
(Hrs:Mins) i

270 Wagons 35,100 19:02 41,229 1.17 1.43

26t Tare
300 Wagons 39,000 17:16 49,470 1.26 1.54

26t Tare
300 Wagons | 37 800 17:44 50,868 | 134 1.55

30t Tare

It is evident from the analysis that matching the trailing load to locomotive potential
significantly improves the fuel consumption results. Transit times are slower; a result of
the heavier trailing load per locomotive, and the locomotives spend more time in
higher power settings, however the result is a more efficient use of available power.

Calibre has also provided an assessment of the impact of covered wagons on fuel
consumption. This can be seen in Table 24. For reference, the 30t tare wagons have
been included in this table. The lighter tare wagons compare favourably with the 30t
tare wagons reference train.
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9.1

Table 24: Covered/Uncovered Fuel Comparison

. . . Fuel consumption per
Train Type Total Fuel Litres Litre per Tonne 1000 GTK
Uncovered Train 270
(26t Tare) 41,229 1.17 1.43
Covered Train 270
37,518 1.06 1.30
(26t Tare)
Uncovered Train 300
(26t Tare) 49,470 1.26 1.54
Covered Train 300
45,018 1.15 1.40
(26t Tare)
Uncovered Train 300
(30t Tare) 50,868 1.34 1.55
Covered Train 300
46,290 1.22 1.41
(30t Tare)

270 Wagon Train Impact on Infrastructure (240mtpa)

With a heavier trailing load per locomotive and lower payload train than the 300 wagon
reference train, a review of the infrastructure was required to compare with earlier
findings. A slower transit time, and lower payload means that more trains are required
in the system. Separation of loaded trains will need to be 50 minutes to provide the
required capacity on the duplicated sections. Calibre have identified that 10 Crossovers
are required to service this tonnage profile and enable the shorter headways required.

Beyond the duplication, the remaining network will be single line section. Seven
passing sidings are required on this portion of the network to provide sufficient
capacity. Where possible, Calibre has placed the passing sidings at the junction of mine
spur lines.

As with the location of the crossovers in the duplicated section, further studies should
be undertaken to provide confidence that the passing siding locations are suitable from
an engineering perspective.

Table 25: Infrastructure Comparison — 26t Tare 270 Wagon Reference Train

Ref Train Passing Crossovers Duplication Train Numbers
Loops
270 Wagon 26t Tare 7 10 398 km 23
300 Wagon 30t Tare 7 8 398 km 21
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9.2 Rollingstock Requirements

The rollingstock requirements for 240mtpa are listed in Table 26.

Table 26: Rollingstock Requirements

Mine Trains Train Sets Locomotives Wagons

Mac Mines Project South 2.17 2 6 540

Carmichael 4.37 5 15 1,350
Degulla 1.56 2 6 540

Alpha North 3.36 4 12 1,080
Kevin's Corner 2.64 3 9 810
Alpha 3.12 3 9 810

China First 3.66 4 12 1,080
Spare 11 200

Total 23 80 6,410

It is intended that all train consists will be pooled and dispatched to meet the overall
demands of the network. This process would be managed through the use of Master
and Daily Train Planning and also through the resource allocation tools.

Included in the above totals, a pool of spares has been estimated to support
operations. This consists of:

o 11 locomotives (1 spare loco for every 2 consists)
o 2 spare swing rakes of 90 wagons each plus 20 spare wagons.

Swing rakes allow for the employment of a bulk maintenance strategy where as one
entire block of wagons is removed from service and replaced with a swing rake to
allow for scheduled maintenance to occur.

What the 270 wagon analysis demonstrates is despite the slower cycle time, and
although a larger number of trains are needed, it results in fewer wagons, and fewer
locomotives that the 300 wagon reference train case.

270 wagon train offers an easily managed wagon set maintenance strategy. Easily
divisible by 3, 3 — pack wagon sets are multipliable by 5 (15), 6 (18), 9 (27), 10 (30),
15 (45), 18 (54), 20 (60), 30 (90), 40 (120). The resulting rake sizes can be flexibly
adapted to a shunt plan and maintenance strategy. Intuitively, 60, 90 or 120 wagon
sets are logical for planned maintenance. Calibre has assumed wagon sets of 90 apply
for this analysis. Each wagon requires annual inspection, and can be scheduled with an
asset management tool that interacts with the activity scheduling for the maintenance
and provisioning dwells.
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Speed Graph EWLP HA199-VAO1 26.5tal Empty Train
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Speed Graph EWLP HA199-VAQ1 26.5tal Loaded Train
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Speed Graph EWLP Eastern GIC 26.5tal Empty Train
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Speed Graph EWLP Eastern GIC 26.5tal Loaded Train
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Speed Graph EWLP Eastern GIC 32.5tal Empty Train
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Disclaimer

The illustrations appearing in this document are conceptual and are not drawn to scale, and they are
not representative of a particular region or location and should not be construed as a facsimile of a
conceptual multi user infrastructure corridor.

This document has been prepared by East West Line Parks Limited (EWLP) based upon available
information in the public domain and content supplied by specialist consultancies that have subject
matter expertise in their knowledge domain.

All statements, other than statements of historical fact, are forward looking and involve risks and
uncertainties. There can be no assurances that such statements will prove accurate.

Actual results and events could differ materially from those anticipated in statements.

EWLP does not assume the obligation to update any forward looking statement.
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Executive Summary

East West Line Parks Limited (EWLP), in this context referred to as the “Proponent”, is a
public company incorporated in the State of Queensland, which proposes to develop a
Galilee Infrastructure Corridor.

Separately, EWLP is also the proponent of a nation-building Project known as Project Iron
Boomerang (PIB), which involves the development of slab steel manufacturing facilities on
Australia’s east and west coasts strategically connected by a transcontinental rail crossing.
The Galilee Infrastructure Corridor proposed in this Initial Advice Statement (“IAS”) will
potentially form part of the eastern segment of the proposed transcontinental rail crossing.

The Proponent intends to build, own and operate a 650km open access, multi user, multi-
purpose infrastructure corridor (the Corridor) from the Port of Abbot Point to the coal
mining regions of the Bowen and Galilee Basins.

The Corridor will be complete with rail and telecommunications infrastructure and
comprised of the following three elemental sections:

e 2390 kilometre length of corridor from the Abbot Point State Development Area to
a junction north of North Goonyella in the Bowen Basin then continuing west to the
northern end of the Galilee Basin;

e a 230 kilometre length of corridor extending from the northern Galilee south along
the length of the Galilee Basin and terminating near the town of Alpha to transport
thermal coal from proposed mines; and

e a 30 kilometre spur line from the junction near North Goonyella south to a narrow
gauge transfer hub near Moranbah to service primarily the transport of metallurgical
coal.

The Corridor will be used primarily to site a dual track, standard gauge, heavy haul railway
system and a carrier grade high availability communications network (for train control and
general communications) with the capacity to provide coal and other freight services to
current and future mining operations in the two coal mining regions, and other communities
adjacent to the Corridor.

The Project will facilitate the Proponent’s vision for an open access freight Corridor to Abbot
Point, which is justified for the compelling economic and community benefits it will provide,
including the following:

1. services the doorstep of all Galilee Basin mining tenements and aggregates their
freight volumes via a single multi user, infrastructure Corridor containing a standard
gauge, heavy haul rail system that delivers optimum economic efficiency to all users;

2. simultaneously introduces a standard gauge, heavy haul freight solution to Abbot
Point from an integrated rail location central to the Bowen Basin coalfields;

3. provides the Abbot Point State Development Area and the proposed new port
facilities with a high capacity rail connection incorporating state-of-the-art, carrier
grade telecommunications to assist the centralised management of all rail traffic
entering;

4. for the entire Corridor incorporates advanced train control signalling on a common
shared platform for optimised freight efficiency in a multi user environment;

5. promotes the State’s yet unrealised ambition to connect the minerals region around
Mt Isa (the North West Minerals Province) to the east coast via a heavy haul rail
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corridor of optimum economic efficiency by advancing such an asset nearly half the
required distance; and

6. provides for future community utility services to be located within the corridor.

Further, the Corridor is sensitive to the need to preserve valuable cropping land and existing
farming and other key established land uses in the parts of regional Queensland that it
traverses. From its terminus at Abbot Point the Corridor alignment to the south and west
maximises its proximity as far as practical to the existing Bowen Basin rail corridor. Heading
west from the junction at North Goonyella to the northern Galilee Basin it follows the
foothills of higher land formations at relatively flat longitudinal grade and remains to the
north of the major black soil areas and out of flood plains. Its route therefore minimises
impacts on valuable agricultural lands to the south of the Corridor. Then adopting a
generally north-south alignment along the Galilee Basin back towards its point of origin near
the town of Alpha, the Corridor continues to bypass agricultural zones whilst remaining
strategically close to all of the mining tenements.

With its planned minimum encroachment on valuable agricultural cropping, cattle grazing
lands and black soil floodplains, together with specially designed rolling stock to minimise
required trip frequencies and avoid dust emissions, the Corridor therefore minimises
environmental and community impact.

Community consultation on the Project concept commenced in 2006 in cooperation with the
Mayors of the Whitsunday and Isaac Regional Councils. Regular presentations and
information updates have been given at Council meetings, community meetings, with land
owners, with farmers, and peak local groups including the Corridor to Coast group and
economic development enterprise organisations.

The Project is of strategic significance in that it will:

e contribute to the Government’s Infrastructure Policy, the promotion of domestic
capital formation, and shape future infrastructure planning and development in
Queensland;

e support the National Government’s infrastructure priorities as outlined in the 2011
Report by Infrastructure Australia to the Council of Australian Governments
including the delivery of Competitive International Gateways, A National Freight
Network and a National Broadband Network;

e contribute to the long term employment sustainability in the regions for the existing
industry sectors and open up upstream and downstream development opportunities
realised by existing and potential industries utilising the Corridor;

e have the capacity to serve multiple sectors including agriculture and pastoral, not
only the mining sector;

e function as a trade corridor and provide foundation customers in support of the
Multi-Cargo Facility at the Port of Abbot Point;

e enable an efficient use of land and resources within the current Corridors owned by
the Coordinator General in the Abbot Point State Development Area and within the
Corridor owned by North Qld Bulk Ports;

e eliminate the need for multiple corridors connecting to the Galilee basin and
thereby reduce financial costs involved in the development of a multiplicity of rail
corridors currently proposed;
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e have the capacity to provide for multiple uses into the future including water,
energy and information and communication technology infrastructure to support
regional development in Queensland;

e contribute to the utilisation of existing Government Owned Corporation (GOC)
infrastructure and returns on such investments; and

e open up new potential to service the North West minerals province and
developments further afield.

The Project represents a unique opportunity to coordinate the Galilee Basin coal transport
requirements within a single corridor by an efficient heavy haul railway system with
maximum economic benefits to the Queensland economy, the broader community and the
coal miners in the region well into the future.

The Proponent’s proposal for a multi user, duplicated 40 tonnes per axle load standard
gauge line constructed in good foundations away from floodplains, with optimum rail
geometry and served by state-of-the-art heavy haul rolling stock and a carrier grade
telecommunications network with advanced train control signalling, will facilitate optimum
operational freight efficiency. This will achieve significant savings for the coal mine owners in
the Galilee and Bowen Basins by aggregating freight volumes, consolidating supply chains
and deploying a combination of high efficiency rail freight design parameters not currently
available for coal freight in Queensland. It will enable the mining companies accessing the
Corridor to optimise the productive and efficient operation of their mining tenements in the
context of the high AUD exchange rate and ever increasing input cost pressures. It offers the
most cost competitive solution to the Galilee (and Bowen) mining companies to enable the
Mining industry in Queensland to continue to be globally competitive.

Funding for the Project, estimated to require a capital investment in the order of SA 4 billion
including rolling stock and communications infrastructure, will be based on investor equity
and debt financing. To implement the appropriate financial structure, the Proponent
remains in detailed discussions with its financial advisors and potential financiers, including
domestic and international financial institutions and investment banks. A number of mining
companies have been consulted on the potential for collaboration and appropriate financial
structures for multi party collaboration in establishing the corridor are being formulated.

This Initial Advice Statement (IAS) given under section 27(a) of the State Development and
Public Works Organisations Act 1971 (Qld) provides detailed information for the Queensland
Government, interested stakeholders and the general public with initial advice on the
proposed Project, the Galilee Infrastructure Corridor for which application is made to
declare the Project a project of significance under section 26 (i) of the State Development
Public Works Organisations Act 1971 (Qld). In particular, this IAS is provided to:

e assist the Coordinator General to make a decision on a ‘significant project’
declaration;

e enable stakeholders to determine the nature and level of their interest in the
proposal; and

e assist the Coordinator General to prepare draft terms of reference for an
environmental impact statement for the proposed Project if declared.

The scope of the IAS is to outline the nature of the Project, its key elements, its social,
economic and environmental dimensions including impacts and measures to mitigate
adverse impacts, key state and local government policies and planning instruments relevant
to the Project, the reasons for the Project being declared a project of significance under the
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State Development and Public Works Organisation Act, 1971 (Qld) and the processes and
approvals required to undertake the Project.

This solution of optimum economic freight efficiency will deliver on the Government’s
strategic infrastructure needs for the regions at least economic cost and lowest
environmental impact. It is submitted that the Corridor as outlined in this IAS provides the
‘common sense’ shared freight infrastructure solution which is in the State’s best interest.

The content of this Initial Advice Statement is strictly confidential and must not be disclosed
by the Coordinator General to any person, other than as permitted by law and section 31 of
the State Development and Public Works Organisation Act 1971. EWLP acknowledges that
the Coordinator General may refer parts of the Initial Advice Statement to any entity the
Coordinator General considers may be able to give the Coordinator General comments and
information that will help in preparing the EIS.

GALILEE INFRASTRUCTURE CORRIDOR PROJECT

1. Introduction

1.1 Background

Mining is of major economic significance to the State of Queensland. Its direct
expenditure of more than SA25 billion in 2010 - 2011 accounted for almost 10% of
Gross State Product and employed over 45,000 people. The State Government has
before it multiple proposals for major projects to expand or open new mining
operations in the State, particularly for the mining of metallurgical and thermal coal
deposits in the Bowen and Galilee Coal Basins. Future growth in coal export tonnage
from the Galilee Basin alone is projected to be in excess of 300 Mtpa with an export
value in excess of $A20 billion annually.

A key requirement for the successful development of these resources is the
provision of infrastructure to transport the coal to coastal ports for export. The
planning and establishment of the necessary transport infrastructure and
associated services should be co-ordinated such as to optimise the efficiency with
which the required freight services can be provided in terms of economic benefits
to the State while minimising environmental and social impacts.

The State has also designated the area adjacent to the existing Abbot Point harbour
coal terminal for expansion with a multi cargo sea freight facility and a special
development zone for heavy industrial use.

The proposal considered in this Initial Advice Statement focuses on delivering on
these objectives in a way that can meet the needs of all key stakeholders: mining
companies, industrial users, regional communities and government.

1.2 The Galilee Infrastructure Corridor

The proposal involves an infrastructure corridor (to be known and referred to herein
as the ‘Galilee Infrastructure Corridor’ (GIC) or the ‘Corridor’) nominally 150 metres
in width from the Abbot Point State Development Area (or adjacent land) to the
Bowen and Galilee Coal Basins and the construction and operation within it of rail
and communications infrastructure of State significance.

The primary purpose of the Corridor is to provide, for the long term, an efficient
multi user, multipurpose, open access rail freight system to transport coal from all of
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the Galilee and parts of the Bowen coal basins to the Abbot Point State
Development Area and Port. The Corridor will be complete with rail and
telecommunications infrastructure and comprised of the following three elemental
sections:

e a 390 kilometre length of Corridor from the Abbot Point State Development
Area to a junction north of North Goonyella in the Bowen Basin then
continuing west to the northern end of the Galilee Basin;

e a 230 kilometre length of Corridor extending from the northern Galilee south
along the length of the Galilee Basin and terminating near the town of Alpha
to transport thermal coal from proposed mines; and

e a 30 kilometre spur line from the junction near North Goonyella south to a
narrow gauge transfer hub near Moranbah to service primarily the transport
of metallurgical coal.

The Proponent proposes to facilitate and co-ordinate the design and construction of
a railway and associated infrastructure, including telecommunications service
infrastructure, within the Corridor. The railway will be a high efficiency, heavy haul,
dual track standard gauge line capable of carrying 40 tonnes load per axle (40 tal)
rolling stock providing freight operations to serve the needs of all proposed and
future mines in the Galilee Basin and multiple coal mines in the Bowen Basin. The
efficient high capacity railway system proposed will be similar to and, compatible
with the state-of-the-art heavy haul Pilbara railway system in Western Australia. The
telecommunications infrastructure will provide a high availability carrier grade
network, in part consisting of a fibre core and a wireless overlay network, for train
control and general communications. Funding for the Project, estimated to require a
capital investment in the order of S$A4 billion including rolling stock and
communications infrastructure, will be based on investor equity and debt financing.

A key priority for the Project is to address the State Government’s strategic planning
objectives for managing growth in coal exploration and mining in the Bowen and
Galilee Basins at the least economic and social cost. This can only be achieved if, in
addition to existing infrastructure serving the freight needs of the Bowen Basin,
there is a single ‘common sense’, open access, efficient heavy haul infrastructure
Corridor to meet the growth in freight requirements of new or additional coal
tonnages from both the Bowen and Galilee Basins as well as providing an option for
servicing the minerals province expansion in the Mt Isa region.

Another key priority of the Project is to provide a high capacity state-of-the-art
railway connecting heavy industries at the Abbot Point State Development Area to
the proposed port facilities at Abbot Point.

1.3 Economic Significance
The Corridor is of economic significance to the State and the nation, in that it will:
i contribute to the Australian Government’s Infrastructure Policy;
ii. support the State Government’s Queensland Infrastructure Plan;
iii. contribute to domestic capital formation; and

iv. shape infrastructure planning and development, and facilitate further
economic development in Queensland.

While the Project will not directly generate royalties or export duties to
government, it will facilitate major investment and economic returns through the
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development of mining sector opportunities for upstream industry and downstream
processing industries which will in turn contribute royalties as well as revenue by
way of taxes and charges for State and Commonwealth Governments; and generate
significant national export revenue.

1.4 Better Infrastructure Coordination

Significantly, the Galilee Infrastructure Corridor will support the Coordinator
General’s infrastructure planning and development view that from a planning
perspective, in achieving the freight requirements of mining in the Bowen and
Galilee Basins, a single Corridor to the Abbot Point sea port, rather than multiple
corridors traversing the State, would be in the State’s best long term infrastructure
interests.

A number of rail corridors are currently proposed for mining projects within the
Galilee and Bowen Basin Regions. Associated processes for declaration of a
significant project under section 26 of the State Development and Public Works
Organisation Act 1971 (Qld) and preparation of Environmental Impact Statements
have been initiated on these projects and are at various stages of progress.

Studies have been undertaken for environmental impact assessment for the various
mining projects and the associated rail construction projects to support the
proposed mines within the Galilee and Bowen Basin regions.

The Proponent has carried out extensive pre-feasibility studies on its Project and
commenced preliminary work on the Environmental Impact Assessment for the
Corridor.

1.5 Project Finance

The Proponent has engaged global financial and investment institutions to assess
funding requirements for the Project and to advise on appropriate components of
equity and debt financing for construction and permanent financing. A number of
the relevant mining companies have been consulted on the potential for
collaboration, and appropriate financial structures for multi party collaboration in
establishing the corridor are being formulated.

The Proponent’s studies to date have demonstrated that the cost per tonne of coal
hauled from the Galilee to Abbot Point will be minimised for each user when a high
capacity line with the optimum operational efficiency this Proponent proposes is
made available to all mining companies on an equitable basis.

A key factor in project financing is to ensure funding is allocated to construction in a
timely manner to align with projected operational timelines of potential users of the
infrastructure, namely the various mining companies holding resources in the Galilee
Basin. Collaboration in the funding mechanism will aid bankability of both mines and
rail freight infrastructure.

1.6 Users

The Proponent is consulting with potential users of the railway regarding consortium
participation, establishment of a joint Board representing members of the
consortium, and the appointment of a respected independent supervising authority
to oversee project construction on behalf of the Board.

The Proponent considers that the other railway proposals put forward may serve the
individual interests of their proponent mining companies, and other than the Galilee
Infrastructure Corridor Proponent’s proposal, no other proposal appears (from
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information the Proponent has assessed) able to equitably or optimally serve the
individual interests of all the current proposed mines in the Galilee Basin, namely
MacMines, Adani, Vale, Waratah, HCPL, GVK, AMCI. The other Proponents proposals
neither gives consideration for the significant potential for new and emergent
Miners nor the long term freight transport needs of the entire Galilee Basin. The
Proponent believes that its approach secures the improved freight efficiencies only
achievable from a multi user single Corridor collectively serving all mines in the
Galilee Basin, and is therefore in the best commercial interest of each mine owner.
The Proponent will clarify these arrangements with the potential participants, so as
to meet their timelines for financial investment decisions.

The potential for the Corridor also to serve new or expanded mines in the Bowen
Basin further strengthens the economic efficiency of the Proponent’s model and the
benefits of operational cost sharing for the Galilee Basin mining operators.

1.7 Why is the Galilee Infrastructure Corridor a Project of Significance?

In addition to the matters outlined above, the declaration of the Galilee
Infrastructure Corridor as a Project of Significance is justified on the following
grounds:

1. The Project will, subject to a declaration as a Project of significance fall within
the development application process pursuant to the Sustainable Planning Act
2009 (Qld) and would involve separate applications to multiple local
governments and a referral to the Commonwealth Government pursuant to
the Environment Protection and Biodiversity Conservation Act 1999 (Cth).

2. Without timely coordination of the separate applications, agency referrals and
decision making processes the Project viability could be threatened if project
and commercial timeframes, as required by potential users of and investors in
the Corridor, are not met.

3. The Corridor will traverse four local government areas, and will require a
multiplicity of approvals from State and Commonwealth Government agencies
during the pre construction, construction and post construction operations
within the Corridor.

4. The complexity of the coordination and timing of the approvals processes
between multiple agencies across multiple levels of Government will need
careful, whole of government, coordination of an EIS and approvals process to
enable the Project to progress in a timely manner and to meet the operational
needs of associated mining operations.

5. The Corridor will facilitate the cost efficient freight of cargo to and from the
Abbot Point State Development Area for the benefit and needs of multiple
economic sectors, including the mining sector, the agricultural sector and the
pastoral sector.

6. The Project is of strategic significance to multiple localities and local
government areas of Queensland including the Local Government Areas of
Whitsunday, Isaac, Charters Towers and Barcaldine Regional Councils.

7. The Project is consistent with and supports a range of Government strategic
policy and planning instruments affecting the relevant regions including
support for the Government’s Regional Growth Management, Economic
Development and Policy frameworks.
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10.

11.

12.

13.

14.

Approval of a single infrastructure corridor, as opposed to multiple corridors,
will contribute to a significant reduction in the long term environmental
impact on land, natural fauna and flora and economic and social impacts on
the agricultural sector and rural communities generally, not to mention the
wasted financial costs involved in the development of a multiplicity of
corridors, as currently proposed.

The Project will have significant economic benefits and generate substantial
regional and local employment in construction and support services.
Additionally, the Project will contribute to long term employment
sustainability in the regions for existing industry sectors and will open up
employment opportunities from upstream and downstream development
realised by existing and potential industries utilising the Corridor.

In addition to facilitating a core freight corridor for mined ores, the Corridor
will support other industry sectors and infrastructure owned and operated by
a number of entities which will provide a range of products to many members
of the public and industry sectors.

The Corridor will function as a trade corridor for foundation customers for the
proposed Multi Cargo Facility at the Port of Abbot Point.

The strategic significance to the State includes establishing infrastructure
which anticipates continued growth in accordance with the Queensland
Government’s ambition for a strong economy in Queensland. The Proponent
intends to build, own and operate the Corridor infrastructure to serve the coal
regions of the Bowen and Galilee Basins and potentially the future needs of
the minerals region around Mt Isa (the North West Minerals Province) and
beyond.

In addition to the duplicated rail line and telecommunications infrastructure
which forms part of the Project and this IAS, the proposed Corridor provides
sufficient space for future potential rail tracks as well as water, energy and
enhanced telecommunications infrastructure to support regional
development in Queensland and it will therefore contribute to better
utilisation of, and returns on investments in, existing infrastructure.

The development of future infrastructure (e.g., other utility services and
pipelines infrastructure in addition to that required to provide core mining
freight services) will require separate consideration and assessment to this
Project, however reserving the potential for that infrastructure to underline
the Corridor’s suitability for Project of Significance status.

1.8 Other Potential Designations

Having regard to the multiple users and purposes for which the Corridor may be
available to serve, the Government may, at the appropriate time, consider:

a)

b)

designating the Corridor as Community Infrastructure under the Sustainable
Planning Act 2009 (Qld), or

declaring the Corridor as a State Development Area under the State
Development and Public Works Organisation Act 1971 (Qld).

A Community Infrastructure designation, which can be made by the relevant
Minister, would identify the Corridor land to facilitate the integration of land use and
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infrastructure planning, and the cost effective and efficient provision of the
infrastructure.

Before designating land for Community Infrastructure, the designating Minister must
be satisfied that:

e the proposal satisfied a public benefit test such that the project will contribute
to environmental protection or ecological sustainability, or satisfy community
expectations for the efficient and timely supply of infrastructure, and

e there has been adequate environmental assessment, including adequate public
consultation, and also adequate account of issues raised in the public
consultation.

Similarly, the potential for the Corridor to be declared a State Development Area
could be given future consideration having regard to the potential uses of the
Corridor land for purposes of strategic significance to the State’s economic future.
Such uses could include:

e communication network facilities;

e railway lines and associated facilities including general freight ;

e water infrastructure or infrastructure for water cycle management;
e energy infrastructure;

e waste management facilities;

e oil and gas pipelines;

e operating works under the Electricity Act (1994 (Qld);

e emergency services facilities; and

e storage and works depots and the like including administrative facilities
associated with the provision or maintenance of any of the above infrastructure
facilities.

The Proponent will engage with the Government and the community further on this
matter in the course of the EIS as the potential of the corridor to meet the relevant
criteria becomes clearer.

The Proponent
The Project Proponent is East West Line Parks Limited (EWLP).

EWLP is a public company incorporated in the State of Queensland. The company
was incorporated as a proprietary company on 1% March 2006 and completed
conversion to public company registration, to broaden the company’s share base, on
9" September 2011.

EWLP proposes the Galilee Infrastructure Corridor as a standalone project. EWLP’s
ultimate vision is to provide an efficient multi user infrastructure corridor that
services the North West minerals province and eventually connects to the north
west of Western Australia. The multiple users of the corridor would also benefit
from additional corridor use efficiencies should the Proponent’s Project Iron
Boomerang proceed, and the Corridor thereby also promotes the realisation of
Project Iron Boomerang.
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The company has appointed an Executive Management Team and a Study Manager
to design and develop the Project. A Project Management Team will manage a
number of specialist consultants experienced in Queensland, Australia and overseas
to undertake necessary design, construction and procurement inputs to the Project.

These inputs include assessment of the potential environmental, social and technical
impacts of the proposed Corridor, more detailed design development and
construction strategies in relation to corridor location and alignment, co location
requirements and safety, earthworks, rail, cargo, information communication and
technology infrastructure. Specialist services will be deployed also for impact
assessment, and specialist legal consultants in associated planning approvals,
common user access policies and protocols, infrastructure agreements and service
delivery requirements.

Contact details for the Proponent are provided below.

Proponent Contact Details

East West Line Parks Limited

Level 16, 344 Queen Street
Brisbane, QLD 4000

(GPO Box 899, Brisbane QLD 4001)

East West Line Parks Limited

. . Shane Condon
Managing Director
shane.condon@ewlp.com.au

. . Tom James
Project Director .
tom.james@ewlp.com.au
Tony Lubicz
Study Manager i
tony.lubicz@ewlp.com.au
Phone +61 (0) 7 3221 6966
Facsimile +61 (0)7 3221 5545
Reception reception@ewlp.com.au
Website www.ewlp.com.au

The Nature of the Proposal
3.1 Scope of the Project

The proposal involves the development of a multi user, multipurpose infrastructure
corridor (the Corridor) approximately 650km in length and nominally 150 metres
wide comprised of the following three elemental sections:

e a 390 kilometre length from the Abbot Point State Development Area to a
junction north of North Goonyella in the Bowen Basin then continuing west to
the northern end of the Galilee Basin;

e a 230 kilometre length of corridor extending from the northern Galilee south
past all mining tenements along the length of the Galilee Basin, terminating
near the town of Alpha.
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e a 30 kilometre spur length from the junction near North Goonyella south to a
narrow gauge transfer hub near Moranbah.

The location and alignment of the Corridor is shown in Figure 1 (see page 13).

The Corridor will comprise a standard gauge, 40 tonnes load per axle heavy haul dual
track rail freight system with a nominal gradient of 1:320 together with associated
telecommunications infrastructure from the Galilee and Bowen Coal Basins to Abbot
Point port. The first stage of construction will deliver a single track freight capacity in
excess of 100 million tonnes per annum (Mtpa) and include provision of a service
road and the accommodating earthworks formation and drainage made ready to
facilitate the rapid and cost efficient duplication of the proposed heavy haul line to a
freight capacity in excess of 350 Mtpa. Beyond this there is also provision within the
Corridor for additional rail tracks to further increase its freight carrying capacity.

The proposal will include but not be limited to the following key phases of delivery:
e rail alignment and infrastructure design within the Corridor prior to approval;
e  Corridor acquisition;

e detailed design, engineering, procurement and construction strategies, capital
and operating estimates as part of a Bankable Feasibility Study (BFS) including
development of an Environmental Impact Statement (EIS);

e construction management including commissioning of the rail and
telecommunications infrastructure; and

e operations.

The Proponent will project manage the acquisition, design and construction of the
rail and telecommunication infrastructure within the Corridor and will provide a
turnkey site and a tenure required for the proposed infrastructure to be located
within the Corridor, commensurate with the needs of the commercial terms for the
infrastructure.

The Corridor will promote the long term economic development of the region, the
State and the nation. Therefore, although not included in the current Scope, the
Corridor is located and aligned to be extended west to service the Mt Isa region and
the North West Minerals Province and beyond as well as adapted for future needs
including additional rail lines, gas, water and other utilities.

The proposed nominal corridor width referred to above is expected to be sufficient
to satisfy these future intentions, which would be the subject of separate detailed
proposals.
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3.2 Land Use
3.2.1 Existing Land Use

Planning undertaken to date indicates the Corridor will traverse multiple tenures
including freehold, rural leaseholds, existing services corridors (such as gas and
water pipelines) and various road and other public reserves.

The Corridor traverses predominantly agricultural and grazing land held under
Leasehold and Freehold tenure and has avoided Strategic Cropping lands where
identified.

Further assessment during the EIS study period will identify whether the Corridor
may traverse areas identified on the trigger maps as Strategic Cropping Land. This
will be validated during ongoing Government liaison and field assessments to ensure
any impact on such lands is minimised or avoided.

There are several operating mines in the Bowen Basin potentially affected by the
Corridor as well as other mining tenements under exploration or development. The
Corridor has been sited to avoid all operating mines, so as not to adversely affect
the current or planned operations of these mines.

Discussions with traditional owners, native title claimants and the owners of land
have commenced and will be ongoing through the design, land acquisition and
construction phases and beyond to ensure the sensitivities and concerns of each
group are appropriately acknowledged.

3.2.2 Intended land use

The Corridor will be primarily used for rail transport of product from the Galilee and
Bowen Basins to the Port of Abbot Point in the first instance.

Construction of the Corridor will require freehold acquisition, long term leases,
easements or rights of way over various lengths of the Corridor, and arrangements
to access any existing impacted infrastructures in the Corridor, the nominal width
being 150 metres plus localised widening for high embankments and cuttings
depending on topography and expansion where practical and relevant. The
maximum width of the Corridor at any location will vary depending on cutting height
and topography.

The Corridor will provide for a dual track, standard gauge, heavy haul railway system
and a carrier grade high availability communications network in part consisting of a
fibore core and a wireless overlay network for train control and general
communications. There is also future provision within the Corridor for additional rail
tracks, water and gas pipelines.

3.3 Project Need, Justification and Alternatives Considered
3.3.1 Objectives

The primary objective of the Project is to provide an open access, common user
infrastructure Corridor of optimum economic efficiency for the long term benefit of
all users and stakeholders, especially for the transport of mined coal from the Galilee
Basin and Bowen Basin to the Port of Abbot Point. The Corridor alignment and
design is specifically intended to avoid the need for multiple railway corridors
traversing the State to meet the needs of the proposed mines within the Galilee
Basin area.
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Once established, the Corridor will meet the significant freight and associated needs
for the current and planned coal mining ventures for the respective Bowen and
Galilee Basins and further west, as well as provide potential freight services to / from
regional towns and communities, for agricultural produce and associated service
needs of communities and economic sectors in the regions and to / from Abbot
Point multi cargo facility sea port and the Abbot Point special development zone.

Implementation of the Project will provide the basis for the Proponent to promote
further industrial development in the Abbot Point State Development Area
capitalising on the resources available from the Bowen Basin and provide export
avenues for coal mining ventures operating at both the Bowen Basin, Galilee Basin
and Abbot Point.

To optimise the operational efficiency of the freight Corridor, the Corridor will
incorporate state-of-the-art, carrier grade, high availability communications
technology and standard gauge, 40 tonnes load per axle rail at maximum 1:320
vertical gradient.

3.3.2 Feasibility Studies

The Proponent has extensively studied the freight model proposed, including freight
growth of the relevant regions and beyond to areas such as the North West Minerals
Province and Mt Isa region. The Project design incorporates using modern, fuel
efficient locomotives and high capacity, environmentally friendly, closed lid coal
wagons where compatible with existing infrastructure capable of delivering greater
payloads per train and at lower cost per tonne from mine to port.

The emergence of the Galilee Basin coal mine development projects has provided
the opportunity for the Proponent to offer the region a solution which greatly
improves upon the multiplicity of railway corridors being proposed. This “common
sense” solution is achieved by developing a single, multi user, multipurpose Corridor
providing an efficient heavy haul standard gauge railway system.

The Proponent has also completed a preliminary Corridor Definition Study in
October 2011 which has determined the most suitable route for the Corridor
alignment that meets key business objectives whilst maintaining its commitment to
minimising land use impacts in the region.

The Proponent is currently undertaking the detailed business case, and reference
design and commencing the EIS for the Project.

3.3.3 Support for Government Policies and Strategies

The State Government has recently issued a Queensland Infrastructure Plan 2011
(QIP) and has plans and policies in support of the Coal Industry and economic
development in the North West Minerals Province and Mt Isa Region.

In particular, this Project will support the Government’s key objectives in addressing
the following themes in the QIP:

e attraction and retention of staff, particularly in the regions;
e address Mining Boom Impacts;
e strengthen Economic Diversity in support of local communities;

e provide Inter-regional accessibility; and
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e enhance Service Provision by providing transport infrastructure to service
regional communities with fuel, energy, water, mining equipment, agricultural
service inputs and produce freight needs.

The QIP will be specifically supported in meeting the Freight Movement needs of the
mining regions referred to in the Plan as summarised below:

“Other priorities include improving road and rail access between Mackay and the
Bowen and Galilee basins, and facilitating rail corridor development that supports
industry provision of efficient rail linkages between the Galilee Basin and Abbot
Point.” (QIP p. 64):

The Project will also support these policies and plans by providing open transport
access to the Abbot Point State Development Area and significantly contribute to
trade growth, particularly in the resources sector by meeting the long term trade
needs at the Port. The Project offers a multi user, multipurpose infrastructure
Corridor from the Galilee Basin to Abbot Point:

“... to facilitate large scale industrial development while recognising environmental,
community and cultural values adjacent to the deepwater Port at Abbot Point.

A multi cargo facility is also proposed at the Port of Abbot Point... a sheltered
harbour, capable of handling multiple cargos with a number of new berths ...
represents a significant industrial development opportunity for the State” (QIP p.64):

The Project also has potential to support the strategic objectives of the Northern
Economic Triangle Infrastructure Plan 2007-2012, securing the future prosperity of
the North West and North Queensland as a triangle of mineral processing and
industrial development. In particular, the proposal will support the strategic
objective of:

“Infrastructure development to establish Bowen as a major new industrial precinct
for the large scale industries including chemicals production, mineral refining and
metals smelting.” (QIP p. 33);

The Project will also provide an infrastructure foundation for meeting the future
strategic needs of the Mt Isa region by addressing the accessibility of the region to
supplementary transport infrastructure:

“Reliability of transport infrastructure is compromised by seasonal factors such as
flooding, black soils and the effects of high temperatures on rail track requiring
significant maintenance.” (QIP p.17);

The Proponent intends to work with the State Government during the construction
phase of the Project to give effect as appropriate to the principles of local industry
participation with the objective of giving full, fair and reasonable opportunity for
Queensland businesses to participate in the Project.

3.3.4 Preferred Option and Alternatives
3.3.4.1 Preferred Option

The proposed Galilee Infrastructure Corridor is the preferred corridor which satisfies
the Proponent’s overall project objective: namely an open access freight Corridor of
optimum economic efficiency for the long term benefit of all users and stakeholders.

The Corridor is the product of a refinement process by which the Proponent has
applied multi-criteria risk assessment procedures to analyse numerous potential
alignments (totalling approximately 36,000 route kilometres).
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The Proponent’s analysis acknowledged the following essential freight Corridor
attributes as the appropriate 15 point criteria by which a Corridor to Abbot Point
should be determined:

1.

10.

11.

12.

13.

14.

15.

aggregates freight from all Galilee Basin mine tenements via a single Corridor of
minimum length, inclusive of spurs (essential for optimum freight efficiency,
and limit land use impact);

integrates with the Bowen Basin coalfields (essential for optimum efficiency and
service utility);

incorporates state-of-the-art standard gauge rail (an essential starting point for
Pilbara style freight efficiency);

enables 40 tonnes load per axle track and wagon capacity (essential for
optimum freight efficiency rail and wagon capacity);

maximum 1:320 gradient against the loaded train consist (essential for
optimum operational efficiency);

enabled for cost efficient duplication to >350 Mtpa capacity (essential for
achieving full Galilee Basin capacity in a single Corridor or dual track);

incorporates state-of-the-art carrier grade telecommunications and wireless
overlay network (essential to enable real time locomotive management and
train control signalling for optimum operational efficiency);

incorporates advanced train control signalling on a common shared platform for
optimal freight efficiency in a multi user environment (essential for an efficient
environment to enable mining companies to be masters of their destiny);

accommodates future community utility services (essential for maximum
shared community benefit);

minimum encroachment on valuable agricultural cropping and cattle lands
(essential for minimum land use impact);

minimises foundations on black soil floodplains and other poor natural
materials (essential for minimum capital cost and land use impact and to
minimise long term operational risk);

minimum earthworks and rock excavation and optimum cut-fill balance
(essential for minimum capital cost and land use impact);

minimum drainage and flood mitigation measures and the avoidance of
floodplains (essential for minimum capital cost and risk of operational
disruption due to flooding events);

suitably configured for direct heavy haul rail Corridor extension west to the Mt
Isa region and the North West minerals province (to catalyse and promote its
economic development); and

maximises practical alignment proximity to existing rail corridors (in order to
reduce land use impact).

The Proponent’s preferred Corridor, as shown in Figure 1 (see page 13), adheres to
these criteria and has the following particular attributes:

provides a single, multi user infrastructure Corridor to Abbot Point servicing the
doorstep of all mining tenements in the entire Galilee Basin whilst minimising
the required length of railway including spurs;
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e simultaneously provides a standard gauge heavy haul freight solution to Abbot
Point from an integrated rail location central to the Bowen Basin coalfields;

e builds in optimum economic operational efficiency for all users by having
standard gauge, heavy haul railway line of 40 tonnes load per axle capacity with
maximum up gradient of 1:320, duplicated as demand builds;

e enables the use of the latest generation of American heavy haul locomotives;

e the proposed use of closed lid coal wagons that eliminate in transit dispersion
of coal dust as well as being environmentally desirable with increased
efficiencies through reduction in aerodynamic drag thereby reducing the usage
of locomotive diesel fuel;

e enabled for cost efficient line duplication to 350Mtpa capacity;

e incorporates state-of-the-art, carrier grade, high availability communications
technology;

e incorporates a train management strategy enabling optimal multi user freight
density and efficiency;

e accommodates other potential future community utility services: e.g. water,
gas, power, enhanced telecommunications etc;

e minimises land use impacts and encroachment on valuable agricultural cropping
and cattle grazing lands;

e minimal floodplain encroachment (ref. Figure 3 — see page 15), minimising
costly drainage requirements with reduced risk of operational disruption due to
flooding events;

e minimises areas of poor soil foundations and rugged rocky terrain, thereby
minimising construction costs and operational risk;

e facilitates cut/fill balance with minimum earthworks and imported fill by
selecting topographically suitable terrain;

e aligns adjacent to existing rail corridors, where practical to do so, to minimise
land use impacts;

e aligns for direct heavy haul extension further west to service the development
of the Mt Isa region and the North West Minerals Province;

e avoids townships (e.g., Collinsville) and minimises impacts on other recognised
settlement areas and significant rural infrastructure (e.g. homesteads,
stockyards, stock dams, bores);

e avoids environmentally sensitive areas such as National Parks and known
declared nature reserves;

e avoids existing and planned mines and other infrastructure; and

e locates required ancillary infrastructure (e.g. unloading infrastructure and rail
loops at Abbot Point) all within close proximity to existing key infrastructure.

With reference to Figure 3 (see page 15), the extents of the flood plains illustrated is
the most recent interim floodplain assessment overlay sourced from the Queensland
Reconstruction Authority website.

With reference to Figure 1 (see page 13), the following paragraphs describe the
preferred Corridor route.
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The Corridor from the northern Galilee Basin to the junction at North Goonyella
(west to east) follows the foothills of higher land formations at relatively flat
longitudinal grade and remains to the north of the major black soil areas and out of
flood plains. This route minimises impacts on valuable agricultural lands to the south
of the Corridor and can comfortably generate an earthworks cut-to-fill balance on
the railway formation, thereby minimising the potential need for imported fill and its
impact on land forms and surrounding property.

Adopting a generally north-south alignment along the Galilee Basin, the Corridor
bypasses agricultural zones and remains close to all of the Galilee Basin mining
tenements. Its route will be selected from two current options during the EIS study
and design development period: either along the western flank of the Galilee mining
tenements or along the eastern tenement boundaries (both options are shown in
Figure 1 - see page 13). Whichever of these options is selected, each of the various
emerging and future mines in the Galilee Basin may then be joined to the Corridor
by a localised rail loop connection. In this way, the Corridor not only minimises
impacts on landholders but also provides all potential Galilee Basin mines with a
ready access to a single high capacity Corridor of high flood immunity without the
need to build lengthy inefficient spur lines that disrupt the community and the
environment.

The Proponent proposes a rail transfer hub near Moranbah to enable new and
existing mining operations in the Bowen Basin an option to haul metallurgical coal
on an efficient heavy-haul standard gauge railway to Abbot Point. The rail transfer
hub will link to the current and emerging Bowen Basin mines via a spur line which
will be either narrow gauge or standard gauge or dual gauge. (a combined narrow
gauge and standard gauge track) as preferred. Equally, should particular mining
companies prefer, the dual gauge line may be extended through to the Galilee Basin.

The Corridor route between North Goonyella and Abbot Point may deviate at two
locations from that shown in Figure 1 (see page 13), subject to further detailed
analysis and ongoing landowner discussions to be concluded during the EIS study
period. From approximately 60 km north of Moranbah the alignment will either be
to the west of the Q-Coal tenements (as shown) or on an alignment through those
tenements.

From approximately 25 km south of Collinsville, the Corridor to Abbot Point will be
selected from one of two routes: the western alignment (as shown), which meets
the Proponent’s maximum up-gradient criterion of 1 in 320, or a route through the
Clark Ranges which, although being 30 km shorter, exceeds this gradient criteria at
localised points. Further train simulations are being undertaken to determine which
of these options has the better whole-of-life cost efficiency.

The current Corridor alignment design has attempted to avoid sterilisation of known
mining tenements. During the EIS evaluation further design optimisation will be
undertaken in consultation with the relevant mining companies to ensure the least
impact on or complete avoidance of mining tenements is achieved.

The Proponent’s proposed multiple user, duplicated 40 tonnes load per axle
standard gauge line constructed in good foundations away from floodplains, with
optimum rail geometry and served by a state-of-the-art latest generation of
American heavy haul locomotives together with the efficiencies gained from closed
lid coal wagons and a carrier grade telecommunications network with advanced
train control signalling, will facilitate optimum operational freight efficiency.
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This will achieve significant savings for the coal mine owners in the Galilee and
Bowen Basins by aggregating freight volumes, consolidating supply chains and
deploying a combination of high efficiency rail freight design parameters not
currently available for coal freight in Queensland. This will enable the mining
companies to maximise the productive and efficient operation of their tenements in
the context of the high AUD exchange rate and ever increasing input cost pressures.
It offers the most cost competitive solution to the Galilee Basin (and Bowen Basin)
mine operators to enable them and the Mining industry in Queensland to continue
to be globally competitive.

The Proponent considers that it is in the State’s best interest that all Galilee Basin
freight users are served by its proposed open access freight Corridor, enabling all
mines to be adequately serviced long term in the most efficient way.

Further, the Proponent’s solution promotes the State’s yet unrealised ambition to
connect the North West Minerals Province to the east coast via an economically
efficient heavy haul rail line, by advancing such an asset nearly half the way to Mt
Isa.

3.3.4.2 Alternatives

The Proponent has analysed numerous alignment options (totalling more than
36,000 route kilometres), which it assessed against its 15 point selection criteria (ref
3.3.4.1 above). The focus of the criteria is to provide the optimum economic freight
efficiency to ensure comparative economic benefit is returned to all parties using
the railway alignment / Corridor that provides the least possible cost per tonne
hauled.

These studied options had many things in common with other freight corridor
proposals from the Galilee and Bowen Basins currently in the public arena for
consideration, of which there appear to be at least five in number. These include
three proposed corridors from the Galilee which traverse generally from south-west
to north-east, an additional corridor mooted as an east-west connection from the
central Galilee to Moranbah, a new corridor traversing generally northwards from
Moranbah to Abbot Point and a brown fields upgrade of the existing narrow gauge
rail line from Moranbah to Abbot Point is also proposed.

These alternative proposals therefore serve as useful comparators.

From publicly available data the Proponent has applied its 15 point multi criteria risk
assessment criteria to analyse each of these proposed rail corridor options for the
region and to determine the potential suitability of each to meet the Proponent’s
essential project objective: namely, an open access freight Corridor of optimum
economic efficiency for the long term benefit of all users and stakeholders.

With reference to Figure 2 (see page 14), in which the Proponent’s preferred
Corridor is identified as Line 1, the proposed alternative rail corridors (Lines 2 to 6
inclusive) may be broadly categorised as follows:

Line 2: 25 tonnes load per axle coal wagons operating on a 40 tonnes load per axle
standard gauge rail track from a tenement in the southern Galilee generally in a
north-easterly direction to Abbot Point;

Line 3: 32 tonnes load per axle standard gauge rail from a tenement in the southern
Galilee Basin, generally in a north-easterly direction to Abbot Point.
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Line 4: 20 — 25 tonnes load per axle potentially dual gauge line from a tenement in
the central Galilee east to Moranbah, with connections to lines 2, 3 or 6;

Line 5: 20 — 26 tonnes load per axle narrow gauge rail from the Bowen Basin, near
Moranbah, through to Abbot Point proposed as part of a wider open-access
corridor.

Line 6: 20 — 26 tonnes load per axle set of narrow gauge rail corridors including
brown fields upgrade from Abbot Point to North Goonyella with a new connection
that joins it to Line 4 and thereafter becomes a twinset of diverging corridors which
overlay parts of both Line 4 and Line 2.

The Proponent considers that each of these alternative corridors presents
comparative disadvantages, including the following:

e Each of the alternative corridors best serves the single tenement from which
it originates, whereas the GIC is designed to service all Galilee Basin
tenements equitably;

e the alternative corridors are not suited to the aggregation of all Galilee Basin
freight into a coordinated, optimum efficiency solution of required high
capacity, whereas the GIC is selected for this purpose;

e each of the alternative corridors requires a network of additional trunk and
spur lines of significant length to fully serve the Galilee Basin, whereas the
GIC achieves this outcome via a single corridor of minimum length;

e the alternative corridors are not configured for direct heavy haul extension
to economically service the future expansion of the North West Minerals
Province around Mt Isa, whereas the Galilee Infrastructure Corridor is
configured for this;

e the alternative corridor alignments do not suit the Galilee Infrastructure
Corridor’s proposal for a heavy haul 40 tonnes load per axle track and rolling
stock operations, whereas this criteria is essential to achieving optimum
economic efficiency on long haul freight; and

e the alternative corridor alignments add significant capital cost and
operational and maintenance risk in traversing significant tracts of black soil,
floodplains and/or rugged terrain, whereas the Galilee Infrastructure
Corridor alignment minimises exposure to unfavourable costly topography.

The Proponent considers each of the options it has reviewed, including the
proposed alternative alignments in the public domain, does not suit all of its 15
point risk assessment criteria and therefore does not meet its essential project
objective: namely, an open access freight Corridor of optimum economic efficiency
for the long term benefit of all users and stakeholders.

A ‘do nothing’ option, whilst avoiding potential adverse impacts on landholders and
the environment in the region, would leave the Galilee Basin coal resources
stranded and the Bowen Basin coal reserves under developed and further delay the
realisation of the development potential for the North West minerals province. It
would also fail to adequately service the new Abbot Point multi cargo facility and
adjacent State development Area special zones, which demands a modern high
capacity rail service for its economic potential to be reached.
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3.3.5 Summary of Key Strategic Benefits

The Project represents a unique opportunity to coordinate the Galilee coal transport
requirements within a single Corridor by an efficient heavy haul railway system with
maximum economic benefits to the Queensland economy, the broader community
and the coal mining companies in the region well into the future.

The Project is of strategic significance in that it will:

e contribute to the Government’s Infrastructure Policy, the promotion of
domestic capital formation, and shape future infrastructure planning and
development in Queensland;

e support the National Government’s infrastructure priorities as outlined in the
2011 Report by Infrastructure Australia to the Council of Australian
Governments including the delivery of Competitive International Gateways, A
National Freight Network and a National Broadband Network;

e contribute to the long term employment sustainability in the regions for the
existing industry sectors and open up upstream and downstream development
opportunities realised by existing and potential industries utilising the Corridor;

e have the capacity to serve multiple sectors including agriculture and pastoral,
not only the mining sector;

e significantly reduce disruption to landholders and to the valuable cropping and
grazing lands of the region;

e function as a trade Corridor and provide foundation customers in support of the
Multi Cargo Facility at the Port of Abbot Point;

e enable an efficient use of land and resources within the current corridors
owned by the Coordinator General in the Abbot Point State Development Area
and within the corridor owned by North Qld Bulk Ports;

e eliminate the need for multiple corridors connecting to the Galilee basin and
thereby reduce financial costs involved in the development of a multiplicity of
rail corridors currently proposed;

e have the capacity to provide for multiple uses into the future including water,
energy and information and communication technology infrastructure to
support regional development in Queensland;

e contribute to the utilisation of existing Government Owned Corporations (GOC)
infrastructure and returns on such investments; and

e open up potential to service the North West minerals province and
developments further afield.

34 Components, Developments, Activities & Infrastructure that Constitute the
Project to be declared Significant

Initial assets in the Corridor (Galilee to Abbot Point via Moranbah) will potentially
be:

e 650km of duplicated 40 tonnes load per axle heavy haul, standard gauge
railway from Abbot Point to the Bowen and Galilee coal basins;

e  passing tracks and sidings;

e several bridge-over-river crossings;
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e several road-over-rail crossings particularly west of Moranbah;

e several rail over rail crossings;

e carrier grade communications network to enable rail operators and other
parties to utilise a multi service networks from Abbot Point to the Galilee Basin
and beyond. The communications network will in part consist of:

1250 km fibre optic cable(s) for control of rail operations and general

communications;

a carrier grade high availability wireless overlay network for control of rail

operations; and

advanced rail signalling equipment for safe rail operations.

A preliminary checklist of key components of the planning phase includes:

Table 1: Key Components of the Planning Phase

Item

Status

Rail

Dual track, heavy-haul, standard gauge railway
comprising of 68kg/m rail, prestressed concrete sleepers
on ballasted track;

Storage and passing tracks with interchange capability;
Signalling and communications facilities;

Marshalling yards;

Material Transfer Hub.

Rolling Stock

Structures

Specially designed 40 tonnes load per axle coal freight
wagons; or existing large heavy haul coal wagons, where
applicable.

Heavy Haul Locomotives.
Rail-over-river bridges;
Road-over-rail bridges;
Rail-over-rail bridges;

Train Control facilities;

Major Culverts;

Cattle pass (under and/or over).

Buildings

Maintenance workshops;
Administration offices;
Crew amenities buildings;

Refuelling and servicing facilities/workshops (ultimately);

Roads

Service roads for construction and operations
(maintenance);

Upgrading of existing Council and State networks where
necessary.

Accommodation [ |

Accommodation for construction (multiple sites).

25

East West Line Parks Ltd | Galilee Infrastructure Corridor Project | Initial Advice Statement




Table 1: Key Components of the Planning Phase

Item Status

Miscellaneous B Fencing to exclude cattle and wildlife;
B Signage.

Telecommunications B Fibre optic core;

Network B Transmitter and repeater stations;
B Communications towers.

The Project will also include a material transfer area to facilitate the transfer of
materials from narrow gauge to standard gauge rolling stock and will be located to
the north west of the town of Moranbah.

A key component of the Corridor will be a state-of-the-art integrated signalling and
communication system based on fibre optic cores with a wireless overlay network
that will enable significantly improved coordination of train movements to and from
the port, avoiding congestion by optimising scheduling and ensuring efficient use of
the rail freight network.

A complete list of components of the Project will be further developed during the
engineering and design phase of the Project.

3.5 External Infrastructure Requirements

Other assets forming part of this Project, which are outside the Corridor battery
limits, will include:

e train refuelling facilities (at or near the Port);

e rolling stock maintenance workshops (possibly in the vicinity of Moranbah or
Abbot Point);

e Dballast quarries supporting railway construction and future maintenance
requirements;

e sleeper Manufacturing Plant; and
e flash butt Welding Depot and rail transfer facility.

There will be additional needs for passing and storage tracks at various points along
the Corridor. These will be sited appropriately where landforms are suitable so as to
minimise the need for landfill or excavation to extend the Corridor width and, in
consultation with landholders, away from housing and homesteads and areas
impacting land use.

Additional infrastructure for marshalling, servicing, repairing and transhipment of
product will also be required, predominantly on site. Refuelling facilities will be sited
at or near the port so as to avoid the need for large storage facilities and associated
high fuel transport costs to a major inland facility.

Needs for water supplies and electricity are largely related to the construction phase
of the Project and are noted in section 3.7 below.
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3.6 Time-frames for the Project

The construction delivery time frame for commencement of rail operations from
Abbot Point to the Galilee Basin via Moranbah has been planned to suit the coal
haulage needs of the emerging mine in the Galilee and Bowen Basins. The
preliminary Schedule is outlined in Table 2 below. The projected date for start-up of
operations for the North Galilee Basin to Abbot Point Port is early 2016. Note: dates

supplied below are in Calender Years (CY):

Table 2: Proposed Schedule

Milestones Dates
Studies and Plans
Complete Corridor Definition Study Q4, Cv11
Issue IAS to Coordinator-General of Queensland Q1, Cy12
Complete environmental constraints assessment and cultural Q1, Cy12
heritage plan
Prepare EIS draft Terms of Reference Q2, CY12
Submit Environmental Impact Statement (EIS) to Government Q1, Cy13
Complete Detailed Design and Planning Study Q4, CY13
Coordinator General’s Report issued Q4, Cy13
Final State and Commonwealth Govt approvals Q4, CYy13
Order long-lead items (LLIs) Q4, CY13
Construction
Start construction of railroad from Abbot Point to Alpha via Q4, Cy13
Moranbah
Complete railroad between Abbot Point and Moranbah Q3, CY15
Complete railroad between Moranbah and Alpha Q4, CY15
Operations

Commence operations from Abbot Point to Bowen Basin Q4, CY15
Commence operations from Abbot Point to Galilee Basin Q1, Cyle

Note that a staged approach will be adopted for commissioning, enabling operations
to commence from the Bowen Basin in Q4 2015. Start-up of operations from the
Galilee Basin is anticipated to be in Q1 2016.

3.7 Construction and Operational Processes

Construction is scheduled to begin in Q4 2013 and will involve the following
activities:

e establish workforce camps, suitable access roads and compounds;

e establish borrow pits and quarries;
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e clearing of the rail alignment;
e bulk earthworks and open drainage;
e culvert drainage and other structures including bridges;
e formation, capping and ballast;
e sleepers and rail placement;
e installation of communications and signalling infrastructure;
e locomotive and wagon maintenance facilities;
e provision for electrification; and
e batter treatments and environmental controls.
3.7.1 Access Roads, Construction Camps and Compounds

Access roads identified for use during construction will include the existing roads
network and any additional access ways negotiated with landowners as required by
the constructors for the proper execution of the works.

The Project will attract a significant construction workforce whom it is envisaged will
be housed in camp accommodation established along the route. Camp sites will be
fully configured to industry standards and established to comply with all relevant
Council bylaws and guidelines with respect to accommodation, water and
sewage/waste management.

Initial site activities will include small mobile teams that will either be
accommodated in townships, caravan parks or fly camps depending on the nature of
the activity. The principal workforce engaged in earthworks, bridge and railway
construction will be accommodated in the construction camps strategically placed
along the Corridor route as to optimise daily travel distance of the workers. Detailed
planning on the construction methodology will be refined during the EIS study
period dependent on the outcomes of negotiations with Government agencies and
landholders. At this stage it is envisaged that there may be 5 construction camps
each with in excess of 600 persons capacity, complying with relevant Local and State
Government requirements and located approximately 100 to 120 kilometres apart
between the Galilee, Moranbah and Abbot Point, with progressive relocation of
material stockpiles and storage yards for equipment and machinery.

Power to these camp sites and storage compounds will be accessed from the grid
where possible or generated on site. Water supply (potable) will be sourced by bores
and Reverse Osmosis (RO) plants established within the camp perimeter or
alternatively trucked to site as required in the absence of any available pipelines,
town supplies or suitable bores as approved under the Water Act 2001. The location
of the construction camps, their power and water requirements and mode of supply
will be determined during the EIS study period.

Grey water generated from the camp population will either be treated on site and
recycled on garden areas within the camp facilities or removed from site and
disposed of in accordance with the Local Council Bylaws within approved disposal
areas and as required by State regulations where applicable.
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3.7.2 Construction

Construction will be undertaken on at least the following three main fronts
concurrently: the Abbot Point to Moranbah section; the west to east Corridor from
North Galilee through to North Goonyella; along the Galilee Basin mining tenements.

There are likely to be several temporary work sites along each work face that will
move as work progresses. The workforce will be taken to site daily along existing
roads or via the Corridor itself to minimise impacts on local landholders.

Civil works would include construction of earthworks, road works, maintenance
track, drainage culverts, bridges and other structures.

Rail works would include track laying, telecommunications and signalling installation.

Building works would include provision of locomotive and wagon maintenance
facilities and the establishment of concrete batch plants and a prestressed concrete
sleeper manufacture facility.

Plant and equipment necessary to carry out the construction works will be sourced
from local contractors where suitable and brought to the site by road. The following
construction equipment is likely to be engaged in the work activities:

Civil works: piling rigs, cranes, compressors, water carts, rollers, scrapers, trucks,
loaders, bulldozers, graders, excavators, backhoes and crushing plants for various
aggregates including ballast.

Rail works: track layer, ballast wagons, rail welder, tamper, water cart, excavator
Building works: backhoe, truck, delivery vehicles, crane, small tools.

The Corridor route has been selected to avoid floodplains and minimise culvert
drainage and to ensure a relatively low volume earthworks with balanced cut and fill
outcome may be obtained. The detailed design will ensure such an outcome is
realised with minimum haul distances and minimum requirement to establish
borrow pits for additional embankment material.

The bulk earthworks majority short haul exercise will be undertaken using scraper
fleets with trucks and excavators used for longer haul.

Drainage works will consist of standard culvert installations.
Bridge construction will consist of economical standard elemental construction.

There are no dangerous chemicals utilised at any of the communication sites. All
power is generated on site potentially by a combination of wind turbines,
photovoltaic cells and fuel cells (that are run from LNG). The stored power is in
recombinant gel cell battery banks. Similarly the fibre optic cable is trenched and
buried to a depth of 1 to 2 metres in the Corridor.

The artefacts of the ITC installation subject to the outcome of detailed survey are
likely to be 30 communication sites interspersed approximately every 25 Km in the
Corridor. These sites are approximately 20 metres by 20 metres perimeter security
fenced are for digital radio back-haul repeater signalling and fibre optic termination
and re amplification for the core IP/MPLS network and the cellular radio overlay
network Base Station repeaters. Each site accommodates a tower of varying height
and design to house cellular radio antennae radiating elements, digital radio
(microwave) back-haul and wind turbines. The equipment is connected by cable
housed in hardened conduits that are terminated in the ballistic rated IP enclosures
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where sensitive electronic equipment is maintained in the appropriate environment.
The hardened conduits are designed to minimise or resist the impact of fauna.

3.7.3 Construction Materials including Water Supply

Operational water supplies will be required for dust suppression, earthworks
construction, haul road maintenance, capping layer construction, concrete batching,
weed washing bays and other construction needs. The Proponent will determine the
Project’s volumetric water requirements and the means of water supply for the
Project during the EIS study period.

It is anticipated that water will be obtained from underground water sources, from
temporary or permanent dams in the region and from private utilities via existing
pipeline. It is envisaged that temporary dams and bores with appropriate storage
will be established as water supply for the construction. In addition water will be
accessed under licence from rivers and existing water pipelines where possible.

Where earthworks are involved and particularly at river crossings, all site runoff
water will be captured in detention basins to treat sediment loads and used for dust
suppression. Discharge to land will only be permitted when sediment loads are
within acceptable runoff limits. All wastes will be appropriately managed through
treatment and disposal by approved methods and sites will be fully restored on
completion.

In support of the construction activities, significant quantities of materials including
the supply of culvert and bridge elements will be delivered from off-site locations.
There may also be temporary manufacturing facilities located along the Corridor
route for pre-stressed concrete sleeper manufacture, flash butt welding and rock
crushing for capping and ballast material supply. These activities as well as the major
construction works will attract an increase in local vehicular movements for the
delivery of materials to the various facilities. The Proponent will work with the Local
Councils, Main Roads Department and the community at large to ensure the
condition of the existing road infrastructure is maintained to a safe standard for all
users during construction.

3.7.4 Operation and Maintenance

Operation and maintenance of the rail lines in the Corridor will be undertaken under
contract on behalf of the Proponent. State-of-the-art locomotive and wagon
facilities and other required installations will be established at locations to be
determined during the EIS study period. Separate facilities will be required for
maintenance of locomotives and rolling stock.

3.8 Workforce Requirements during Construction and Operation

The Project will attract a major construction workforce to the region. The Project is
expected to engage approximately 3,500 workers during construction period, and it
is anticipated that the operating railway and associated infrastructure will generate
at least 150 direct permanent employees.

Whilst it would be ideal to house the temporary workforce within townships for the
duration of the construction phase of the Project, realistically it is envisaged there
may be an accommodation shortage in these areas that will necessitate temporary
construction camps allowing for some fly in fly out (FIFO) construction workers.
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Accommodation for the operational workforce will be accessed at suitable locations
in proximity to the maintenance facilities established and required maintenance
tasks, most likely at Moranbah and/or Alpha and/or Bowen townships.

3.9 Economic Indicators

Coal exports are one of the largest contributors to Queensland’s economy in terms
of both employment opportunities and royalties. Coal reserves in the Galilee and
Bowen Basins are estimated to account for more than 70% of the known State
reserves, with a significant portion of these reserves being accessible to open cut
mining.

More than 65% of these reserves are thermal coal with the remainder being
metallurgical (coking) coal used for steel-making. A summary of this resource and its
value to the State is provided in Table 3.

Table 3: Summary of the importance of coal in the Queensland economy*

Parameter

Description

Total known reserves — Queensland
e Bowen Basin

e Galilee Basin

32 billion tonnes

e 21  billion tonnes (coking, thermal)
(estimated)

e 22 billion tonnes (thermal) (estimated)

Annual production (2008-09)

e 71 million tonnes (thermal)

e 106 million tonnes (coking)

Total value of coal production

SA38+ billion

Contribution to Queensland economy

56% for Mackay Region economy alone

Employment (direct and indirect
estimated)

45,000 approximately

* Queensland Resources Council data — www.qrc.org.au

The Project represents an opportunity for significant domestic capital formation for
Queensland. Functioning as a trade corridor for foundation customers for the
proposed Abbot Point State Development Area, where it will also benefit and meet
the needs of multiple economic sectors, the Project will underpin an overarching
economic development strategy to enable significant downstream value adding to
Australian and Queensland-sourced mineral and coal resources, including the longer
term potential to establish a substantial steel industry production capacity in
Queensland.

3.10 Financing Requirements and Implications

The Project is estimated to require a capital investment in the order of SA4 billion
for the proposed rail infrastructure, rolling stock and communication technology
within the Corridor.
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Funding for the Project will be based on investor equity and debt financing, which
may include leasing of rolling stock. The Proponent has been in detailed discussions
with potential sources of financing for this specific Project for over a year. This
includes consultation with domestic and international financial institutions and
investment banks. Relevant expertise also exists within the Proponent’s senior
management team.

The total equity capital requirement is expected to be about SA1 billion. This will be
raised from a combination of sources including infrastructure funds and private
equity. The Proponent also anticipates offering equity participation to mining
companies in the Galilee Basin that enter into long term "take or pay" freight
contracts. The Proponent may also consider a future public share issue and listing.

The total debt capital requirement is expected to be in the order of SA3 billion. Debt
financing will be supported by 20 year "take or pay" contracts with mining
companies and other potential users of the railway. The Proponent is satisfied of the
ability of the Project, backed by the take or pay contracts, to raise the debt financing
on internationally competitive terms.

Whilst a final decision will be made later in the development of the Project, the
Proponent anticipates that rolling stock will be financed through lease arrangements
with an international infrastructure investment fund.

Based on recent discussions with financial institutions and current knowledge of
project funding, the Proponent is confident of raising the equity and debt funding
that the Project will require.

While the Project is not dependant on any source of public funding, the strategic
nature of the Project and its potential to provide a range of community
infrastructure services into the future may justify future public investment.

The Location of Key Project Elements

4.1 Location

The location of the proposed Corridor in a regional context is shown in Figure 1 (see
page 13).

The alignment design has been derived from the Digital Terrain model created from
the SRTM (Shuttle Radar Terrain Mapping). This data was imported into the 12D
software for the alignment and earthworks calculations. The SRTM data has a stated
vertical accuracy of +/- 16m.

The proposed Corridor lies within the local authority areas of Whitsunday, Charters
Towers, Isaac and Barcaldine Regional Councils. Road networks in the area are
limited and may require some upgrade to sustain construction traffic. Future access
improvements may constitute an integral part of the proposed Corridor
development.

4.2 Tenure

The key existing tenures affected by the Project are freehold and crown leasehold,
predominantly for grazing purposes. Reference has already been made in Section 1
to other crown lands that might be affected such as road corridors, watercourses,
stock routes and tenures for other existing infrastructure.

The Corridor will be developed according to the most appropriate tenure option
after consultation with State and local governments. Options include a combination
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of freehold, leasehold, sublease, or easements over existing tenures. Subject to
further planning of construction requirements, temporary access to areas outside
the nominal Corridor width may be necessary.

Relevant local government planning schemes relate to those townships referred to
previously and will be further considered in undertaking the EIS. The issues affecting
tenure are further discussed in Section 5.4 below.

Description of the Existing Environment
5.1 Natural Environment

This section sets out the key environmental factors relevant to the Project. Section 6
will identify the potential impacts of the Project.

A more detailed description and evaluation of its attributes in terms of potential
impacts of the construction and operations of the railway will be provided in the
detailed EIS to be prepared.

5.1.1 Land

The proposed Corridor for the preferred alignment traverses a variety of land forms
and land uses.

The area of northern Galilee basin is in the Desert Uplands bioregion, which is
characterised by plateau residuals, ridges and sand plains. Soils are of low fertility
and land use is predominantly low intensity grazing of native pastures
(approximately 94% of region). It is mainly a beef cattle area though some sheep are
raised in the western parts.

Vegetation is mainly eucalypt woodlands with a grassy or spinifex understorey.
Acacia spp. woodlands are widespread, especially where clearing has occurred and
fire has been a feature. It has a semi-arid climate with seasonally highly variable
rainfall (median rainfall of 450 mm approximately) which predominantly falls in the
summer months.

The Corridor route crosses the Great Dividing Range and other significant catchment
divides including Darkes Range, which confine drainage in the Belyando and
associated tributaries, and two significant lake systems — Lake Galilee and Lake
Buchanan.

The majority of the route from North Galilee to Moranbah and north to beyond
Collinsville, as well as the southern spur line from North Galilee to Alpha, traverses a
broad area known as the Brigalow Belt bioregion. This is an area of complex
landforms and soils including extensive areas of cracking clays and sodic texture
contrast soils with challenging properties for construction.

Landforms consist of undulating to rugged ranges and extensive areas of alluvial
plains, the latter subject to widespread flooding in storm events. Vegetation is
mainly Acacia harpophylla (Brigalow) and other Acacia spp., eucalypt woodlands and
grasslands.

Climate ranges from semi-arid in the south and west to tropical in the northern parts
above Collinsville. Median rainfall is about 590 mm and is summer dominant.

The route traverses much of the catchment area of the Burdekin Falls Dam and
crosses the Belyando, Isaac and Bowen Rivers and their tributaries.
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North-west of Collinsville, the route diverges around and through the Clarke Ranges
and enters the coastal draining system of the Bogie River which flows to the ocean
north of Abbot Point after skirting the Mt Aberdeen National Park. This area has a
sub-tropical to tropical climate with strongly summer dominant rainfall (mean
annual rainfall of 1,010 mm) and a moderate chance of cyclonic events. The area is
unusual for north Queensland in that it is known as the dry tropics, being in a rain
shadow to some degree though with an annual long term range of up to 2,000+ mm.

The route traverses several mountainous areas of the Clarke and Connors Ranges
which are characterised by tall eucalypt forests and areas of evergreen rainforest
and vine thicket. Modest earthquakes are known to occur in this area and as recent
as mid 2011 and the final route alignment will factor in avoidance or mitigation
measures through earthquake zones. Coastal wetlands and mangroves within the
Abbot Point State Development Area occur beyond the end of the Corridor.

The geology of the route covers a broad range of lithologies and unconsolidated
sediments, including:

e large tracts of Quaternary Alluvium (sands, silts and clays);

e carboniferous pyroclastics, flows, quartzose sandstones and fine grained
sediments, with some lateritised overlays of Tertiary clayey sandstones;

e devonian sediments and meta-sediments with minor volcanics;

e permian sediments and areas of Tertiary duricrust on the plateau surfaces;
e tertiary basalts;

e permian sediments to the west of the Clarke Range; and

e large areas of Upper Carboniferous to Lower Permian granitic rocks of the
Clarke Range before descending to the coastal lowlands.

5.1.2 Hydrology

There are several major waterways intercepted along the route. The majority of the
route lies within the Burdekin River catchment draining via mainly ephemeral
systems including the Belyando, Suttor and Bowen/Broken Rivers.

The Corridor will require six major river crossings and 29 creek and watercourse
crossings. The river crossings are at the following rivers and creeks, some of which
will be crossed more than once: Elliot, Bogie, Bowen, Suttor, Belyando Carmichael,
Splitters, Finley, Sandy, Glen Blazes, Capsize, Herbert, Johnnycake, Table Mountain,
Pelican, Twelve Mile, Rosell, Suttor North, Eaglefield, Kennedy, Eaglefield again,
Verbena, Serpentine, Black Wattle, Bull, Bully, Sandy, Eight Mile, Laglan Spring and
Forrester creeks.

Two ephemeral lakes, namely Lake Galilee and Lake Buchanan, lie towards the
western end of the Project area.

Further investigations may be needed into groundwater resources of the route area
as the route lies to the east of the Great Artesian Basin (GAB) and overlies the
shallower groundwater resources of the Tasman Basin. Bores are predominantly for
stock water and domestic use and are of variable depth and salinity.

There are no significant water supplies available along the route other than the
Collinsville to Alpha water supply pipeline.
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5.1.3 Air

The area is dominated by rural land use, with grazing of native pastures being the
most extensive form and only smaller areas of cultivation. Cultivation is largely
confined to heavy cracking clay soils deeper than 60 cm in the region as these are
the only soils with sufficient water holding capacity to sustain rain-fed cropping in
about 75% of years. Dust from both these sources is low and generally short-term
associated with cultivation and mustering activities.

The existing airshed of the regions along the proposed route is not generally
affected by dust from mining or other economic activity. The region is notable for
having generally a very low to low incidence of dust storms. Hydrocarbon emissions
are associated with mining and cultivation activities but the spatial distribution is
such that impacts are relatively small.

Noise impacts in the rural area is low as there is little regular activity associated with
heavy machinery, cultivation equipment or other noise generating sources. Noise
emissions associated with operating mines are high, but these are well separated
from likely areas of noise nuisance.

5.1.4 Ecosystems
The relevant regional ecosystems are set out above.

There are a number of relevant matters listed under the Environmental Protection
and Biodiversity Conservation Act 1999 (Cth). Threatened plant and animal species
are dealt with in the following section. Other Matters of National Environmental
Significance (MNES) identified from a Protected Matters database search are shown
in Table 4.

Table 4: Summary of MNES — EPBC Protected Matters search

Number (10 km buffer ..
Item R Description
around proposed corridor)
World Heritage Properties 1 Great Barrier Reef
National Heritage Places 1 Great Barrier Reef
Wetlands of International 1 Coongie Lakes
significance (Ramsar Wetlands)
Great Barrier Reef Marine Park General Use Zone and
Relevant . .
Habitat protection
Commonwealth Marine Areas Relevant General provision
Commonwealth Lands None -
Commonwealth Heritage Places 1 Great Barrier Reef
Region
Commonwealth Reserves None -
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Additionally, seven nationally important wetlands have been identified, which apart
from Lake Buchanan, largely occur in the northern and coastal vicinity of the
Corridor.

5.1.5 Flora and Fauna

A preliminary review of public databases has indicated that there are several flora
and fauna species likely within the Corridor that are listed under the Nature
Conservation (NC Act) Act 1992 (Qld) and the EPBC Act. A summary of these, taken
from the EPBC Protected Matters search, is shown in Table 5.

Table 5: Summary of scheduled species — EPBC Protected Matters search

Threatened species Number (10 km buffer around proposed Corridor)
Ecological communities 4
Threatened species 41
Migratory species 45
Listed marine species 88
Whales and other cetaceans 12
Critical Habitats None

It is likely that not all of these species as identified in the database search process
will be found and impacted by the corridor. Nevertheless, the EIS will specifically
target these identified species to assess the potential impacts and develop
appropriate mitigating measures where needed.

5.2 Social and Economic Environment

The proposed Corridor traverses parts of Whitsunday, Charters Towers, Barcaldine
and Isaac Regional Council local government areas. Significant towns within or near
to Corridor include Bowen, Abbot Point, Charters Towers, Collinsville, Moranbah and
Alpha. Outside of the towns, rural and agricultural activity dominates the social and
economic character of the region.

5.2.1 Economic and Demographic Characterisation

Readily available regional statistics have been obtained from a search of the PIFU
database using the Bowen Basin Population Report, 2010 (Office of Economic and
Statistical Research, Qld Government, June 2010) and an OESR generated report for
Central highlands and Charters Towers regions (www.oesr.qld.gov.au 23 October
2011)

The rural community is largely associated with extensive grazing properties and is
broadly distributed while Moranbah and Bowen/Abbot Point are predominantly
urban communities. A summary of key population statistics is provided in Table 6.
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Table 6: FTE populations for the Bowen Basin, June 2010 (after OESR Bowen Basin Population

report, 2010)
Statistical Resident population Total FTE Percentage of
Local Area estimated non-resident | population non-resident
(SLA)* workers estimate workers
Belyando 12,091 3,278 15,369 21
Nebo 2,989 3,714 6,703 55
Bowen 14,442 479 14,921 3
Total 29,522 7,471 36,993 26

* These three SLAs represent the full route coverage

Belyando SLA covers the North Galilee to Moranbah area, while Nebo and Bowen
SLAs cover the northern section through Collinsville to Abbot Point.

5.2.2 Accommodation and Housing

It is clear that a significant component of the SLAs that represent the mining
provinces depend on non-resident workforce to the extent of 21% and 55%
respectively, while Bowen (including Collinsville) is sufficiently close to the coast to
attract a full time resident population. This highlights the importance of fly-in-fly-
out (FIFO) and drive-in-drive-out (DIDO) populations to the mining industry. The
lack of well distributed urban centres along the route highlights the critical need to
establish attractive employment opportunities to encourage regional growth and
development.

There is limited availability of commercial accommodation (houses, motels,
boarding houses etc.) in the region with the great proportion of non-residents
being housed in mine-supplied single person quarters (SPQs). A brief summary of
accommodation options for the Bowen Basin or relevance to this proposal is
provided in Table 7.

Table 7: Non-resident workers — accommodation sources for the Bowen Basin, June
2010 (after OESR Bowen Basin Population report, 2010)

Statistical Local Number of non- Hotels/motels Caravan Total
Area (SLA)* resident workers parks/other
Belyando 2,711 210 357 3,278
Nebo 3,607 62 45 3,714
Bowen 243 23 213 479
Total 6,561 295 615 7,471

*These three SLAs represent the full route coverage
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The major source of accommodation is dependent on the provision of SPQs, which
service both FIFO/DIDO and semi-permanent workforces. This restricts the ability of
families to relocate to the region and to establish viable communities. EWLP
recognises that the Queensland Government is seeking to limit the impact of
FIFO/DIDO workforces and will investigate ways in which this may be achieved.

5.2.3 Social and Recreational Services

There are limited social and recreational facilities available in Collinsville and
Moranbah to meet the needs of a largely temporary workforce while servicing the
needs of the resident population. EWLP recognises the potential for large itinerant
workforces to involve some adverse impacts on local communities.

5.2.4 Cultural Heritage (Indigenous and non-indigenous)

A number of Native Title claims are likely to be active over the route of the Corridor.
The Jangga and Birri peoples have active claims in the region affected. Contact will
be made with representatives of the local Traditional Owner groups to seek cultural
heritage clearance for the route investigation and eventual construction process.

Consultation will include the nature and form of Indigenous Land Use Agreements
(ILUA) where appropriate and the development of a Cultural Heritage Management
Plan (as set out in Section 7.4 below of this IAS) as part of the construction process.
It will be necessary to initiate discussions with the claimants at the appropriate time.

Landholders and local historical groups will be approached also to determine the
European heritage values of the area. Given its interesting history of settlement and
the long-standing of several homesteads, it will be desirable to ensure that these
values are protected to the maximum extent possible. Detailed assessment will be
initiated and appropriate consultation undertaken with representative bodies in the
course of undertaking the EIS.

5.3 Built Environment

Townships near the route are Bowen, Collinsville, Moranbah and Alpha. The route
does not go directly through these townships but passes close by some of the
communities. The Corridor terminates at the Abbot Point State Development Area,
which has been dedicated by the Queensland Government as an industrial and port
complex and nearby and to the north west of the township of Alpha.

The principle infrastructure along the route consists of grazing and mining
operations, roads, bridges and existing railways. Substantial mining operations
already exist in the Bowen Basin and drilling is well underway within mining
tenements of the Galilee Basin.

5.3.1 Infrastructure

The Corridor route traverses largely undeveloped country; however there is some
infrastructure in the region that will be potentially impacted.

There are Council and State controlled roads in the region, and the Corridor is
intended to approximately parallel the existing QR National corridor north of
Moranbah. The Corridor will require measures to address crossings involving:

e Eight State Controlled Roads
e Sixteen unsealed Local Government Roads, and

e Nineteen Stock Routes
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Ergon and Powerlink hold rights of way for power lines in the area of the Bruce
Highway near Abbot Point State Development Area and transmission lines on several
properties will cross the Corridor. Powerlink, in particular, has transmission lines
which would cross the Corridor within the following properties: CeSalis, Strathalbyn
(north west of Collinsville), Havilah, and Eastern Creek (south of Collinsville)

Numerous other crossings occur where there are low voltage power lines for local
distribution of power.

A Sunwater Pipeline runs through the region. The Corridor is closely aligned beside
the pipeline in several locations and crosses it once near the North Goonyella mine.

The North Queensland Gas Pipeline runs through the region. The Corridor runs close
beside it in several locations and also crosses it once near the North Goonyella mine.

5.3.2 Traffic and Transport

The preferred Corridor will intersect the Bruce Highway and the Gregory, Suttor,
Cerito and Bowen Development Roads, as well as numerous smaller shire roads.

Unsealed local government controlled roads potentially affected include: Glenore,
Strathalbyn, Herbert Creek, Johnny Cake, Strathmore, Myuna North, Myuna South,
Collinsville Elphinstone, Broadmeadow, Kilcummin-Diamond Downs, Stratford,
Moray-Bulliwallah, Moray-Carmichael, Laglan Lou Lou Park, Jerico-Degulla, Degulla
roads.

Detailed investigations will be undertaken for the preferred route during the EIS
phase. It is likely that many internal property access tracks will also be impacted by
the Corridor.

The remoteness of most of the route is unlikely to generate traffic management
issues relevant to the Project.

5.3.3 Community Amenities

There are limited social and recreational facilities available in Collinsville and
Moranbah to meet the needs of a largely temporary workforce while servicing the
needs of the resident population. There are no key social amenities and services
affected by the Project. Investment by the Proponent in social amenities for workers
during the construction and operational phases will be addressed more fully in the
EIS.

5.4 Land Use and Tenures

The dominant land use is beef cattle on leasehold lands and coal mining by open cut
methods. Significant areas of rain-fed cropping land occur with smaller areas of
irrigated cropping along the Bowen-Broken Rivers near Collinsville.

North-west of Collinsville, the route diverges around and through the Clarke Ranges
and enters the coastal draining system of the Bogie River which flows to the ocean
north of Abbot Point after skirting the Mt Aberdeen National Park. The predominant
land use is cattle grazing and agricultural.

5.4.1 Key Local and Regional Land Uses

Key land uses, local government areas, protected areas and mining development
areas have been addressed above. These include agricultural, mining, urban
township, crown and environmental reserves and transport and utility
infrastructure.
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5.4.2 Key Local and Regional Land Tenures

Existing tenures in the region to be traversed by the Corridor include:
e Freehold;

e Crown land;

e Pastoral leases;

e Easements, covenants and rights of way; and

e Native title.

The regions west of Moranbah consist of lands predominantly used for beef cattle
production. Current assessment indicates the following properties will be potentially
affected by the Corridor.

e Eighteen grazing properties between Abbot Point and Moranbah
e Eleven grazing properties between Moranbah and North Galilee
e Nineteen grazing properties between Galilee North and Alpha

The Corridor terminates at Abbot Point State Development Area and associated
coastal management zone. The port at Abbot Point will potentially affect the Great
Barrier Reef World Heritage Area, however, the port development per se is not part
of the Corridor within the scope of this Project. Four local government areas are
affected and the Abbot Point State Development area will be subject to a
development control plan.

The Proponent intends to acquire all land needed for the Corridor under either
Freehold title or long term leases or by way of easement rights so as to provide
security of tenure to users of the Corridor to meet their commercial requirements
under long term contracts. Freehold title will also facilitate access to capital for
development costs.

Where freehold title is not feasible, the Proponent proposes to discuss with
government the availability of alternative tenure arrangements that will still ensure
long term security for the Corridor, whether through alternative designations of
Project land or under arrangements analogous to those provided for in the Transport
Infrastructure Act 1994 (Qld) in relation to rail corridor land and acquisition of land
for use as part of a rail transport corridor.

5.4.3 Native Title

The Native Title (NT) Act 1993 recognises the rights and interests of indigenous
peoples with respect to their traditional laws and customs where they can
demonstrate a continuing involvement with the land.

Claims have been registered over various parts of the overall route by the Birri
People, Wiri People (core country claim) and the Jangga People (as per the Federal
Court National Native Title Tribunal - 30 September 2011). Determinations of Native
Title over these areas are pending.

5.5 Planning Instruments, Government Policies

There are a series of approvals required for significant project declaration and which
are part of the Environment Impact Statement (EIS) process. The Coordinator-
General has powers under the State Development and Public Works Organisation Act
1971 (Qld) (SDPWO Act) to direct that an EIS be undertaken for significant projects
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and these may involve referral to the Commonwealth Government for
determination under the EPBC Act.

When an EIS is being conducted under the SDPWO Act, the Integrated Development
Assessment System (IDAS) approvals under the Sustainable Planning Act 2009 (Qld)
(SPA) as well as other approvals processes of other relevant Acts are suspended. This
suspension remains in place until the Coordinator General’s evaluation report is
completed and sent to the IDAS assessment manager and other approval managers
for their consideration.

Other legislation that may have relevance to the Project is set out below.
e Native Title (Queensland) Act 1993 (Qld);

e Aboriginal Cultural Heritage Act 2003 (Qld);

e  Environmental Protection Act 1994 (Qld);

e Vegetation Management Act 1999 (Qld);

e  Nature Conservation Act 1992 (Qld);

e  Water Act 2000 (Qld);

e Dangerous Goods Safety Management Act 2001 (Qld);

e  Petroleum and Gas (Production and Safety) Act 2004 (Qld);
e Transport Infrastructure Act 1994 (Qld); and

e  Mineral Resources Act 1989;

There are also several Policies and Guidelines that must be complied with such as
air, noise, water, waste and riverine protection permitting. The Project will be
subject to several Environmentally Relevant Activities (ERA) requiring approvals by
Department of Environment and Resource Management (DERM).

Reference has been made to other Government policies in Section 1.

Potential Impacts of the Project
6.1 Natural Environment

Construction of the Corridor and rail lines will have potential impact on land and
water resources. Regional vegetation communities affected include the Desert
Uplands and Brigalow communities.

During clearing and earthworks operations required for the construction of the rail
formation and site access roads and during excavation activities for culvert
installations there are likely to be impacts associated with runoff from bare surfaces
leading to sedimentation in streams. Similar impacts will arise from quarrying
activities established within relative proximity external to the Corridor for the supply
of suitable track formation and rail ballast materials and in relation to the
establishment and operation of concrete batch plants.

Properly understanding the flow characteristics of streams in catchments upstream
and downstream of the Corridor will be important to the design of Corridor
infrastructure (rail, road, bridge, pipes and culverts) to minimise impacts on the
catchments and downstream floodplains.

Coal dust contamination of areas adjacent to the Corridor will be averted by virtue
of the need for only one rail transport Corridor and the proposal in this Project to
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use specially designed closed-lid coal freight wagons. This will protect nearby grazing
pastures from contamination and also minimises the risk of fire outbreaks.

The on-site haulage of materials and the use of the site access roads to bring
construction equipment and permanent materials including reinforcing steel and
concrete materials to site are likely to have ongoing sediment runoff impacts. The
road transport of construction materials from off-site locations to site may also have
impacts on the integrity of the local road network.

Selection criteria for the Corridor route alignment included:

e avoiding known sensitive environmental areas, homesteads, townships and
minimising the impact to other infrastructure;

e avoiding National Parks, existing mines and urban concentrations;

e reducing the risk within flood prone areas, major watercourses and difficult
topography by locating the alignment in higher ground, positioning major
watercourse crossings as upstream as conceivably possible whilst avoiding flood
plains and avoiding mountainous terrain;

e grade separation of major road, rail and existing infrastructure crossings;

e a desktop geotechnical investigation of the proposed Corridor route identifying
high risk areas such as poor foundation materials (black soil), sources of suitable
borrow materials for embankment construction and rock areas for crushing for
ballast supplies;

e optimising the Corridor route and width to accommodate a minimum of two
railway lines to potentially service the greatest number of mines within a single
Corridor and thereby minimise the land footprint;

e impose less social, biological and ecological impact than the multiple alternative
corridors under consideration by minimising the amount of grazing and
agricultural land sterilised for the transport of coal; and

e allow within the Corridor for expansion to four rail lines and extension to Mt
Isa, the North West Minerals Province and beyond.

Such an innovative approach to infrastructure and resource management has the
following advantages:

e minimises impacts on identified Strategic Cropping Land areas and other good
quality agricultural land;

e minimises exposure to flood-prone areas risk of operational impairment of the
railway during wet seasons;

e minimises impacts within black soil areas considered as high risk potential of
substandard foundation conditions and instability;

e provides grade separated crossings to major arterial roads and railways
removing risk of vehicular/train collisions and traffic delays to the public;

e minimises environmental impacts, including greenhouse gas emissions, by
introducing heavy haul freight capacity rolling stock carrying significantly
greater tonnages per travel event thereby requiring significantly fewer travel
events for any given amount of product moved to port, compared to existing
practices in Queensland ;
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e provides covered/enclosed coal wagons, thus significantly reducing
environmental impacts of dust loss on local communities adjacent to the
Corridor; and

e allows mine operators to share costs and retain valuable capital funds to
underwrite further development by avoiding a high level of investment in
individual separate rail infrastructure.

Operation of the facility is likely to involve minimal impact on land resources
however care will be needed to address impacts on overland water flows.

There are environmentally sensitive areas in the region and these will be subject to
more detailed assessment as part of the EIS process. Final route selection will
however avoid, for example, Blackwood and Mt Aberdeen National Parks and
remnant forests associated with the Leichhardt Range and uncleared areas within
the Burdekin Dam catchment.

Potential impacts on fauna and flora are likely to be confined to loss of habitat along
the Corridor and indirect impacts where the Corridor may bisect faunal corridors or
affect adjacent habitat/communities. Where vegetation is partially cleared, this may
lead to edge effects and potential impacts on the sustainability of the smaller
remnant plant community. During construction, there are also likely to be impacts
from frequent vehicular movements between properties in regard to the potential
spread of flora pest species.

6.2 Amenity — Including Noise, Air Quality, Vibration, Lighting, Urban Design
and Visual Aesthetics

Construction and operation of the railway within the Corridor will involve some dust
emissions associated with earthmoving machinery and other vehicular activity.

Though most of the Corridor is in remote or sparsely populated rural locations, rail
operation will generate potential noise and vibration impacts which, will need to be
managed, in particular where the route approaches or is adjacent to homesteads
and townships.

A significant benefit of this proposed open access, heavy haul 40 tonnes load per
axle railway compared to proposals to construct multiple less efficient lines and
corridors is that significantly less train movements will be required resulting in
correspondingly less noise and amenity impacts for the same tonnage of coal
hauled.

Visual amenity is unlikely to be significantly affected by the Project however this will
be assessed in more detail, in particular in relation to township development.

6.3 Social Environment — Beneficial and Adverse Potential Impacts

The social environment is characterised largely by rural communities and towns. The
key issues in relation to social impact are potential impacts on social amenity, noise
and vibration, construction impacts, employment, housing and accommodation and
cultural heritage.

The issues relating to the construction workforce are discussed elsewhere in this
document. Housing and accommodation will need to be addressed in the context of
construction and ongoing operation of the Project.

Indigenous culture may be affected and this will need to be assessed and managed
as part of the EIS.
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6.4 Economic Effects

The Project will clearly have beneficial impacts on employment and attraction of a
workforce to the area. This will in turn provide an injection of private expenditure
into local economic activity which could and may assist in the revival or growth of
regional townships.

The Corridor will also potentially enhance access to freight services for township and
rural production outputs and provide a Corridor for delivery of fuel and other
services to the regions through which the Corridor passes. As a multipurpose
Corridor, the potential for upgraded communications and other utility services will
be presented also.

6.5 Built Environment

The Project will involve the construction of several rail-over-river and road-over rail
bridges to meet the needs of the Project and avoid impacts on the travelling public.
Power, water and telecommunications will be provided as components of the
construction, including state-of-the-art wireless communications and signalling
technology.

The Proponent is already a licensed carrier under the Commonwealth
Telecommunications Act, and as well as the digital wireless overlay system, plans to
offer a best of breed Train Control System (TCS) to other operators so that all train
command and control operations are on a single shared platform to facilitate
maximum efficiency. The installation of this infrastructure will have minimal impacts
due to its modest footprint.

The Corridor will intersect the Gregory, Suttor and Bowen Development Roads as
well as several shire roads. A detailed inventory will be developed during the EIS of
all likely impacts on established roads and farm tracks. This will include traffic
studies to identify impacts on significant roads. Nevertheless, the Proponent intends
to ensure there will be no impact on the general travelling public and will construct
road-over-rail (or rail-over-road where landform enables it) to provide for continuity
of operation and maximum public safety.

6.6 Matters of National Environment Significance

There are matters, including threatened species, listed under the Environmental
Protection and Biodiversity Conservation Act 1999 (Cth). Other Matters of National
Environmental Significance (MNES) identified from a Protected Matters database
search are shown in Table 5 above. Several wetlands of national importance, largely
in the northern and coastal vicinity of the Corridor, while not directly affected by the
Corridor, will need to be assessed in the context of the EIS.

Environmental Management - Mitigation Measures

This proposed single, multi user infrastructure Corridor has many environmental
benefits compared to alternative options which would require multiple corridors
and its carefully selected route aims to eliminate their potentially divisive social
impacts.

Having the capacity to handle all coal freight from the Galilee Basin and significant
qguantities from the expanding Bowen Basin coalfields, it will obviate the need to
construct any of the other multiple haulage routes proposed, which traverse in
different directions from separate points along the Galilee Basin to Moranbah
and/or Abbot Point.
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It will also enable the development of all future mines in the Galilee coal basin by
the addition of only short spur lines within the mining tenement areas, which other
proposed multiple routes cannot facilitate due to their cross-country remoteness.

The proposed Corridor alignment substantially avoids floodplains and farm cropping
lands thereby minimising the requirement for significant flood mitigation structures.
In addition, by selecting a topographically suitable route, it generates reduced
earthworks quantities thus minimising the requirement for imported fill.

For optimum economic freight efficiency the proposed Corridor adopts a maximum
1:320 loaded gradient and utilises 40 tonnes load per axle closed lid coal wagons
rolling stock. This economic efficiency is gained hand in hand with fewer train
movements with consequent reduction in environmental impact e.g. noise, coal dust
and diesel exhaust emissions.

The Proponent proposes to produce an environmental management system for the
construction and operational phases of the Corridor that is consistent with the
principles of 1S014001 and is amenable to independent third party audit against
accepted standards of performance.

7.1 Natural Environment

In the Environmental Management Plan for the Project, key measures to avoid or
minimise environmental impact on the land, water and vegetation resources of the
affected route will be addressed.

Impacts from clearing of vegetation will be minimised due to the largely open nature
of the selected route. No burning of vegetative waste will be allowed and all
material will be mulched and used for batter stabilisation.

Potential impacts with fauna and flora are likely to be confined to loss of habitat
along the Corridor and indirect impacts where the Corridor may bisect faunal
corridors or affect adjacent habitat/communities. Where appropriate, consideration
will be given to providing underpass or overpass structures to aid Fauna and flora
habitat connectivity. Where plant communities are partially cleared, this may lead to
edge effects and potential risks to fauna reliant on the smaller community remnant.
In such cases, appropriate offsets will be proposed and implemented. Detailed
investigation of the Regional Ecosystems listed for the proposed route will validate
existing mapping and be used to develop effective management approaches to
impacts.

The construction EMP will establish procedures to avoid sedimentation of streams
and impacts on ecosystems along the route. All areas disturbed by construction will
be rehabilitated progressively on completion of activities in that section. Water will
mainly be required for the construction period only and appropriate measures will
be taken to acquire appropriate supplies with no impact on local demand for stock
and domestic supplies.

The Project when operational will have minimal to no impact on surface and
groundwater as flooding risk will be managed through design intervention and the
covered wagons will prevent fugitive coal dust entering the surface water
environment.

Thorough investigation will be undertaken of all MNES during preparation of the EIS.
The database search results are indicative and not definitive for the Corridor and will
be tested for validity. The Corridor has been selected to avoid all presently known
environmentally sensitive areas and will be refined as detailed information comes to
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hand. Appropriate management or recovery plans will be developed as and if
necessary. As the development does not drain to the Cooper Basin, there will be no
impacts on the Ramsar Wetlands in the Coongie Lakes area.

7.2 Built Environment

A detailed inventory will be developed during the EIS of all likely impacts on
established roads, stock routes and landholder access roads and tracks. This will
include a traffic study to identify impacts on significant roads. Nevertheless, the
Proponent has already determined that there should be no impact on the general
travelling public and will construct road-over-rail (or rail-over-road where landform
enables it) to provide for continuity of operation and maximum public safety.

In developing solutions on properties where internal tracks (and also traditional
cattle movement to watering points or during mustering cycles) are disrupted, the
Proponent will involve landholders in the process to ensure that property
management is not impacted. Alternative thoroughfares either under or over the
railway will be considered.

The Proponent proposes to provide social and recreational facilities at the
construction accommodation villages, where appropriate, to ensure that the
temporary workforce does not cause disruption to existing established communities.
These amenities may be available to communities on completion of the construction
project for their continued use.

7.3 Social Impact Management Plan

This proposal offers the reduction of multiple haulage routes to a single, carefully
selected Corridor which will minimise the impact on land, the grazing industry and
landholders. This will also greatly reduce the fragmentation of rural properties and
disruption of normal daily farm management activities.

Air and noise emissions limits will be subject to the Construction EMP to be
developed for the Project. Strategies to minimise long term emissions will include
real time locomotive management via the wireless overlay network, and regular
maintenance of locomotives to ensure the most efficient consumption of diesel fuel.
Additionally, the use of covered coal wagons will avoid the release of coal dust to
the atmosphere. The capacity to move larger volumes with fewer trains will help
limit both air quality issues and noise emissions.

A social impact management plan addressing all the key issues outlined will be
prepared as part of the EIS.

7.4 Cultural Heritage Management Plan (Indigenous)

The development of a Plan to address indigenous cultural heritage will be
undertaken through discussions with the traditional owners and the outcomes of the
current native title claims. Appropriate investigations will be undertaken in line with
the EIS. A Cultural Heritage Management Plan (CHMP) and Indigenous Land Use
Agreement (ILUA) as required will be entered into with the relevant Traditional
Owners (TO) following negotiations.

Where significant artefacts, places and other areas of interest are identified these
will be dealt with having regard to the desires of Traditional Owners.

7.5 Non-Indigenous Cultural Heritage Management

This will be addressed as part of the EIS although there do not appear to be any
places registered on the Inventory of Heritage Places that will be affected by the
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Corridor. Landholders and local historical groups will be approached to determine
the European heritage values of the area. European heritage will be preserved or
relocated where required in situations where it cannot be avoided. Given its
interesting history of settlement and the long-standing of several homesteads, it will
be important that these values are protected to the maximum extent possible.

7.6 Greenhouse Gas Management Plan

Construction and operation of the Corridor will result in some greenhouse gas
emissions. The Corridor design and operational configuration of the freight services
using it are intended to optimise the efficiency of operation and minimise emissions
substantially compared to all other currently proposed alternatives.

The EIS will estimate the quantum of emissions GHGe likely to be produced per year
in line with standard estimating procedures using the Queensland Government’s
Guidelines for Preparing a Climate change Impact Statement (CCIS) (EPA 2008).
Although a CCIS is normally only required for a proposal submitted to Cabinet, these
guidelines provide a basis for assessing specific expectations regarding assessment
of potential climate change impacts.

Emissions will be quantified as far as is practicable. Inputs such as embodied energy
associated with steel manufacture for the rail lines and other materials to be used in
construction will not be considered for the construction phase EIS.

The use of a much greater haulage capacity with the 40 tonnes load per axle wagons
has potential to significantly reduce the volume of GHGe per unit of coal
transported, making the Project more efficient in this respect. It is in the economic
interest of the Project that the efficiencies, especially in energy use, will be
optimised and an Energy Management Plan will be developed for the operational
phase of the Project.

7.7 Waste Management

The construction phase of the Project will be likely to generate waste materials
which require management. This will be coordinated as part of the Environmental
Management System for the Project to ensure waste is minimised and where
feasible recycled, given that most materials will need to be transported in to the
construction site/s. Clear procedures to address these issues will be established as
part of the Construction EMP.

As the route hugs the foothills of the ranges and avoids the clay plains, there will be
sources of rock and spoil that can be used for rail embankment construction.
Additionally, as there are significant outcrops of basalt and granitic rocks, it is likely
that this material can be used for aggregate in concrete and ballast for the rail
tracks, avoiding waste and the necessity for long haulage costs from existing
sources.

Where earthworks are involved and particularly at river crossings, all site runoff
water will be captured in detention basins to treat sediment loads and used for dust
suppression. Discharge to land will only be permitted when sediment loads are
within normal runoff limits. All wastes will be appropriately managed through
treatment and disposal by approved methods and sites will be fully restored on
completion.

Grey water generated from the camp population will either be treated on site and
recycled on garden areas within the camp facilities or removed from site and
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disposed of in accordance with the Local Council Bylaws within approved disposal
areas.

7.8 Hazard and Risk, and Health and Safety

Hazards and risks with the potential to adversely affect people, property or the
environment will be fully assessed as part of the EIS for the Project. Key hazards
relate to the construction phase of the Project, particularly in respect of workplace
safety. Operational phase safety issues will be similar to that required of existing rail
operations so far as potential operating workforce and third party impacts are
concerned. Appropriate risk management strategies and tools will be developed as
part of the EIS and the Workplace Health and Safety Plan for the Project.

7.9 Environmental Management
A series of sub-plans will constitute The EMS for the Project as follows:
e Construction Environmental Management Plan (CEMP)

During the EIS phase a Draft CEMP will be prepared identifying the
environmental elements that will need to be addressed during construction.
Once a head contractor has been appointed and a construction methodology is
confirmed, this Draft CEMP will be expanded to accurately reflect specific
aspects of the proposed delivery mechanisms. Detailed risk assessment will be
undertaken by the project team to ensure that all likely impacts are identified
and mitigated as far as possible. The CEMP will then target residual risks.

Key components of the CEMP will include for each element:
e likely impacts;

e responsible person/authority;

e  corrective measures;

e reporting requirements;

e monitoring and review procedures;

e communications with personnel for updates; and

e continuous improvement strategy.

The Contractor will appoint staff responsible for the implementation of the
CEMP and ensure that compliance with all procedures is achieved in line with
conditions imposed by the regulating authorities.

e Operational Environmental Management Plan (OEMP)
A similar format will be adopted for the operational phase of the Project.
e Workplace Health and Safety Plan (WHSP)

A WHSP will be developed in conjunction with the CEMP and a responsible
officer appointed to be charged with ensuring that all activities comply with
State and Federal guidelines and standards. Safety of the workforce in a remote
location is of critical importance where access to medical support faces
significant time delays.

Regular toolbox talks and provision of adequate water, PPE, shade and sun
protection cream will be key attributes of the WHSP. Officers will be trained in
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such measures as snake bite treatment given the rural and isolated nature of
much of the construction route.

e Decommissioning Plan

As the Corridor is seen to have much wider potential than just the Corridor from
the Galilee to Abbot Point, it is not critical at this juncture to plan for a
decommissioning plan. It is understood that the expected life of several mines
in the Galilee Basin alone is more than 150 years, though much of this depends
on the world’s future global patterns of continued use of fossil fuels for both
thermal and manufacturing purposes.

Approvals Required for the Project

The following approvals and triggers are a preliminary assessment having regard to
the desktop work and preliminary surveys. It is expected that a complete list of
approvals will be included in the draft Environmental Impact Statement.

Approvals required for all stages of the Project will include development approvals
from local governments or other applicable assessing authorities, building and safety
approvals relating to permanent and temporary structures, international standards,
licences and permits for heavy lifts and loads, materials stored on site/transported
to the site, emissions from construction machinery, operational works, disposal of
waste, and all other impacts involved in the construction of a Corridor.

The legislation, policies and information on the likely approvals required for the
Project, including 1SOs, has been sourced from the Agency websites and from the
State and Commonwealth Administrative Arrangements Orders.

Table 8: Approvals Required For The Project

Activity/Approval Trigger

Legislation, Policy,

Standard, Permit, Administering Authority Activity
Licence
Australian Government
Fauna and Flora of Environment Department of Desktop survey work has been
National Significance Protection and Sustainability, Environment, | undertaken, survey work has
Biodiversity Water, Population & been undertaken for other
Conservation Act 1999 | Communities mining and corridor projects
(Cth) within the Study Area. It

appears likely that ground
truthing and survey work will
reveal fauna and flora of
national significance will be
present within the survey area

Protection
Infrastructure

of  Critical | Critical Infrastructure Coordinator General in

Protection National consultation with relevant
Strategy, Security Agency

Critical Infrastructure
Emergency Risk
Management &
Assurance Handbook,
National Counter-
Terrorism Plan,

AS/NZS 4360:2004 Risk
Management,

HB 167:2006 Security
Risk Management,

HB 221:2004 Business
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Table 8: Approvals Required For The Project

Legislation, Policy,
Standard, Permit, Administering Authority Activity
Licence

Activity/Approval Trigger

Continuity
Management,

HB 292-2006 & HB
293-2006 Business

Continuity
Management.
Native Title Act 1993 (Qld) | Approvals, agreements | Attorney General’s Negotiations and agreements
Department with Traditional Owners and
claimants regarding access to
their land

Importation of machinery | Maritime Transport | Department of
and equipment through and Offshore Facilities | Infrastructure and
the Port of Abbot Point Security Act 2003 (Cth) | Transport, NQBP Limited.

ACN 2007/03 Customs
Approach to Managing

Cargo Reporting
Compliance,
Australian Customs
Cargo Advice.
Use of Port Authority Land | Project Specific | North Qld Bulk Ports
& Shipping Channels Environmental Limited,
Management Plan, Department of Transport &

Port of Abbot Point | Main Roads.
Land Use Strategy,
North Qld Bulk Ports
Environment Policy,
Port of Abbot Point
Environmental
Management Plan
2010,

Environmental
Management System.

Frequency Allocation for Telecommunications Australian Communications | Frequency Allocations and
Rail Communications and Act 1997 (Cth) | and Media Authority Interception Capability Plans
Signalling subsection 56 (1) Attorney Generals
Department
Local Government
Development approval Whitsunday Regional Whitsunday Regional
Council Planning Council
Scheme
Development approval Isaac Regional Council Isaac Regional Council
Planning Scheme
Development approval Charters Towers Charters Towers Regional
Regional Council Council
Planning Scheme
Development approval Barcaldine Regional Barcaldine Regional Council
Council Planning
Scheme
Development approval Sustainable Planning Department of Local
Act (Qld) 2009 Government & Planning
Building approvals Building Act 1975 (Qld) | Department of Local
Building Act Government & Planning
Regulations

Building Code of
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Table 8: Approvals Required For The Project

Activity/Approval Trigger

Legislation, Policy,

for construction crews

Standard Plumbing &
Drainage Regulation
Plumbing &
Wastewater Code

Standard, Permit, Administering Authority Activity
Licence
Australia
Blackwater & grey water Plumbing & Drainage Department of Local
on-site sewage systems Act 2002 (Qld) Government & Planning

Potable water supply for
construction crews

Water Allocation
Register

Department of
Environment & Resource
Management

Approval may or not be
required under the Water Act
2000 (Qld)

Water supply for wash
down areas and for site
construction watering
needs

Water Allocation
Register
Local Government

Department of
Environment & Resource
Management

Approval may be required to
use grey water for wash down
and site construction watering
needs

Food handling, waste
control for temporary site
facilities

Local Govt approval for
Environmentally
Relevant Activities

Separate approvals from
each Council

Queensland Government

Abbot Point State
Development Area

State Development &
Public Works
Organisation Act 1971
(Qld)

Office of the Coordinator
General

Not required for the
construction of this
Infrastructure Corridor,
however, approval will be
sought should set down areas
be required for the machinery
and equipment required to
construct the Infrastructure
Corridor

Security Response to
Incidents

Queensland Counter-
Terrorism Strategy
Queensland
Infrastructure
Protection and
Resilience Framework
Queensland
Government
Information
Classification
Framework

Security

Office of the Coordinator
General

Approval to clear
vegetation

Vegetation
Management Act 1999
(Qld)

Dept Environment &
Resource Management

Water permit to take
water from a watercourse,
lake or spring or
groundwater if required
for construction purposes

Water Act 2000 (Qld)
Water Act Regulations

Dept Environment &
Resource Management

from a watercourse —
Riverine Protection Permit

Water Act Regulations

Watercourse Crossings Water Act 2000 (Qld) Dept. Environment &
Water Act Regulations Resource Management
Removal of vegetation Water Act 2000 (Qld) Dept. Environment &

Resource Management

Road and infrastructure
crossings

Transport
Infrastructure Act 1994

Dept. Transport & Main
Roads
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Table 8: Approvals Required For The Project

Activity/Approval Trigger

Legislation, Policy,

Standard, Permit, Administering Authority Activity
Licence
(Qld)
SunWater SunWater
Powerlink Powerlink
Petroleum and Gas Dept. Employment,
(Production & Safety) Economic Development
Act 2004 (Qld) and Innovation
Use of State Controlled Transport Dept. Transport & Main
Roads Infrastructure Act 1994 | Roads
(Qld)
Use of Local Government Local Government Act All Councils
Roads 2009 (Qld)
Accreditation for Operator | Transport (Rail Safety) | Dept. Transport & Main
Act 2010 (Qld) Roads

Protection of fauna and
flora

Nature Conservation
Act 1992

Dept. Environment &
Resource Management

Environmentally Relevant

Environment

Dept. Environment &

Environment
Protection Regulation

Activities Protection Act 1994 Resource Management
(Qld)
Schedule 2 Dept. Environment &

Resource Management

Air Quality

Environment
Protection (Air) Policy
2008 (Qld)

Dept. Environment &
Resource Management

Noise Emissions

Environment
Protection (Noise)
Policy 2008 (Qld)

Dept. Environment &
Resource Management

Water Quality

Environment
Protection (Water)
Policy 2009 (Qld)

Dept. Environment &
Resource Management

Waste Management

Environment
Protection (Waste
Management)
Regulation 2000 (Qld)

Dept. Environment &
Resource Management

Waste Management

Environment
Protection (Waste
Management) Policy

Dept. Environment &
Resource Management

2000 (Qld)
Cultural Heritage, Cultural | Aboriginal Cultural Dept. Environment &
Heritage Management Heritage Act 2003 Resource Management
Plans (Qld)
Cultural Heritage Queensland Heritage Qld Heritage Council
Act 1992 (Qld)
Workers” health and Workplace Health & Dept. Justice & Attorney
safety Safety Act 1995 (Qld) General
Movements and storage Dangerous Goods Dept. Justice & Attorney
of goods Safety Management General
Act 2001 (Qld) &
Regulation
Purchase of land, right of Negotiated Property Law Act 1974
way over land for location | agreements with land (Qld)
of Corridor owner, change to title Land Title Practice Manual
deed Land Act 1994 (Qld) for
State land
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Costs and Benefits Summary

9.1 Local, State and National Economies

The core component of the Corridor will consist of an investment in rail
infrastructure estimated as having a capital construction cost of SA4 billion,
including rolling stock and communications infrastructure.

The Proponent, as a licensed carrier, is planning a carrier grade high availability
communications infrastructure to support the freight operation and potentially
provide new or improved communications links through the regions traversed by the
Corridor at an estimated cost of SA360 million.

The Corridor will have the potential to support the development of mines in the
Galilee and Bowen coal basins to transport an estimated capacity in excess of 300
million tonnes per annum.

As elaborated upon in Section 3 above, the proposed rail operation in the Corridor,
by adopting a standard gauge 40 tonnes load per axle freight wagon at max 1:320
gradient, meets all of the criteria essential for optimum economic freight efficiency.
Uniquely among the possible Corridor route options it will ensure the comparative
economic benefit is returned to all parties using the railway via the least possible
cost per tonne hauled.

The Project will support the development of mining projects worth SA40 billion in
the Galilee and Bowen coal basins with employment potential to reach 2,000
permanent jobs.

The mining industry resources unlocked will, on current estimates of up to 300
Mtpa, generate potential export revenue totalling SA45 billion per annum.

The Corridor opens up access to regional and rural communities to new freight
capacity at marginal cost to users for such items as agricultural product to port,
water and fuel to farm and supplies to regional towns and communities.

The Corridor will be capable of future extension to Mt Isa and the North West
Minerals Province to enable improved access to and transportation of copper, zinc
and other minerals to a sea port at Abbot Point.

9.2 Natural and Social Environments

The construction of a single infrastructure Corridor serving the Bowen and Galilee
coal basins and associated regional communities will achieve the least impact on the
natural environment of all current options being proposed for transporting goods by
rail between the Galilee Basin and Abbot Point.

The Corridor and railway in its construction phase will generate 3,500 full time
employment positions and maintain at least 150 jobs in its operational phase.

The Corridor is to be constructed along a route of overall least economic cost along
the foothills of ridges to avoid the high cost of construction on the floodplains and
poor soil foundations (black soil) where the Corridor would otherwise have higher
impacts on the best available agricultural and grazing lands.

The Proponent proposes a unique operational configuration that ensures freight is
carried in covered or ‘closed in’ rail wagons which will avoid dust loss and its
associated impacts on land, infrastructure and people adjacent to the Corridor.
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10. Community and Stakeholder Consultation
10.1 Stakeholder Engagement

The Proponent commenced its broad stakeholder communication and engagement

Strategy in 2010.

Discussions were held with the Mayors of Whitsunday, Isaac, Cloncurry and
Barcaldine Regional Councils to determine how the peak groups and individuals in

their communities preferred to be briefed on the Project.

Upon their advice and information given by officers from the Office of the
Coordinator General the following briefings were given. All issues raised at these
briefings were documented with a view to ensuring that the issues are addressed as

part of the environmental impact assessment process.

Table 9: Table of Stakeholder Engagement

e Place & .
Person/Group Type of Briefing Date Issues Raised
Mayor Mike Brunker, Bowen Introduction & Briefing on Project 05 Jul 06 Industrial park at
Shire Council Abbott Point
Deanne Kelly, Local Member Environmental Policy
Mark Gaudry, Councillor
David Nebauer, Bowen’s
Economic Development
Manager
Les Cox, Burdekin Electorate’s
Media Liaison Officer.
Matthew Magin, NQBP
Dr Paul Joice, Queensland
Nationals candidate for
Whitsunday
Indigenous representatives Introduction & Briefing on Project 06 Jul 06 Sustainable benefits
Joe Henaway Job Training and
James Gaston, Chairman, Subsequent jobs
Gudjuda Reference Group .
. . Community
Aboriginal Corporation
development
Strategic Advisory Committee, | Briefing on Project 11 Aug 08 Emission Trading
Townsville Enterprise Ltd Scheme (ETS)
Representatives, Chamber of Feasibility Study(FS)
Commerce
Concerns over land
acquisition
processes
Mayor Lyn Mclaughlin, Briefing on Project 11 Aug 08 Federal & States
Burdekin Shire Council govt approach
Ayr and Home Hill Chamber of Rail Link from
Commerce Moranbah to Abbot

54

East West Line Parks Ltd | Galilee Infrastructure Corridor Project | Initial Advice Statement




Table 9: Table of Stakeholder Engagement

. L Place & .
Person/Group Type of Briefing Date Issues Raised
Point
Mayor Brunker and Briefing on Project 11 Aug 08
Whitsunday Council
Mackay Area Industry Network | Briefing on Project 11 Aug 08
(MAIN)
Chamber of Commerce
Matthew Magin, NQBP Briefing on current Project status 22 Jun11 Interest by Meijin
Energy
EOIT4-T7 timing
Coal wagon
efficiencies
Keith Davies (CoG) Public Community consultation and EWLP 29Jun 11 Concerns of
Forum at Clermont briefing of single Corridor multiplicity of rail
corridors planned
Concerns over land
acquisition
processes
Kate Weir/Peter Hughes, CoG Presentation on the Project proposal 01Jul11 Impact of rail loops
APSDA Planning Group and impacts within APSDA on APSDA
Land parcels and
location — planning
perspective
QR duplication of T1
NG rail entry,
Rail entry into
APSDA and stockpile
areas T4-T7
Lack of rail access to
multi-cargo berths
Bradley Chandler, Department | Briefing on Project status and land 19 Jul 11 Current lease
of Transport acquisition issues, corridor sharing with arrangements on
QRN QRN corridor,
New corridor
arrangement
procedures
Mayor Marshall and Isaac Updated briefing on the Project 20 Jul 11
Council including outline of proposed route for
our single Corridor open access multi
user solution
Mayor Brunker and Updated briefing on the Project 02 Aug 11 | Timing of

including outline of proposed route for

Development
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Table 9: Table of Stakeholder Engagement

. Place & .
Person/Group Type of Briefing Date Issues Raised
Whitsunday Council our single Corridor open access multi Application and EIS
user solution submission
Business Council, Bowen Updated briefing on the Project 02 Aug 11
including outline of proposed route for
our single Corridor open access multi
user solution
Meeting with Mining Overview of the Project including Qtr4 Timing for coal
companies outline of proposed route for our single delivery
. . - CY 2011
Corridor open access multi user solution
Proposal for
Collaboration
CoG on corridor
Miners consortium
David Stolz, Office of Overview of the Project including 05 Sep 11
Coordinator General outline of proposed route for our single
Corridor open access multi user solution
NQBP Brad Fish General Cargo Wharf discussion 21 Sep 11
Timelines for port development
Bill Schoch - Waratah Infrastructure financing — EWLP — 18 Nov 11 Time frames
ATrade
Use of EWLP MUIC
Yogendra Sharma - Adani Use of EWLP MUIC 15 Nov 11 | Time frames
Black soil
Keith Davies/Phil Dash, CoG Project update and Project Financing 15 Nov 11 | Single Corridor
office Strategies . . .
Project Financing
Customers
Bowen Business Information Overview of EWLP and the Project 16 & 17
Forum including outline of proposed route for Nov 11
our single Corridor open access multi
user solution

10.2

Intentions for Advisory Agency Briefings

After declaration of the Project, it is intended to provide briefings to State and Local
Government Agencies in Brisbane and in the Regions.

The purpose of the briefings is to explain the Project and clarify any questions the
Agency representatives may have.
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11.

10.3 Intentions for Indigenous Community Consultation

The representative Land Councils will be contacted to determine the most
appropriate practices and procedures to consult with traditional owners and native
title claimants are followed.

10.4 Intentions for Community Consultation

The Proponent has worked with State and Local Government Agencies to identify
the peak local, industry, environmental groups and other stakeholders who will be
central to an effective Consultation Strategy. The Consultation Strategy and
program will be in accordance with the Social Impact Assessment Guidelines issued
by the Office of the Coordinator General.

See: http://www.deedi.gld.gov.au/cg/resources/guideline/simp-guideline.pdf

and http://www.qgld.gov.au/web/community-engagement/guides-factsheets/

References and Data Sources

Communicating the Imperative for Action: A report to the Council of Australian
Governments. June 2011

http://www.infrastructureaustralia.gov.au/2011 coag/

Queensland Government, Community Engagement Guidelines

http://www.qld.gov.au/web/community-engagement/guides-factsheets/

Commonwealth Government, Administrative Arrangement Order

http://www.dpmc.gov.au/parliamentary/index.cfm

Environmental Protection Agency, 2008, Guidelines for Preparing a Climate change
Impact Statement (CCIS)

Queensland Government, Guidelines for the Preparation of an Initial Advice
Statement

http://www.deedi.gld.gov.au/cg/resources/guideline/guideline-initial-advice-
statement.pdf

Queensland Government, Guidelines for the Preparation of Terms of Reference

http://www.deedi.gld.gov.au/cg/terms-of-reference-eis.html

Queensland Government, Guidelines for the Preparation of Social Impact
Assessments

http://www.deedi.gld.gov.au/cg/resources/guideline/simp-guideline.pdf

Queensland Resources Council, Mineral and Energy Resources Sector in
Queensland: Economic Impact Study

http://www.queenslandeconomy.com.au/economic-report
East West Line Parks Pty Ltd, Pre-Feasibility Study Report, October 2008
Queensland Government Administrative Arrangement Order

http://www.premiers.gld.gov.au/publications/categories/policies-and-codes/admin-

arrange-order.aspx

Toward Q2: Tomorrow’s Queensland

http://www.towardq2.qld.gov.au/tomorrow/strong-economy.aspx
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12. Glossary, Acronyms and Abbreviations

BFS Bankable Feasibility Study

CCIs Climate Change Impact Statement

CEMP Construction Environment Management Plan
CHMP Cultural Heritage Management Plan

DERM Department of Environment and Resource Management
DIDO Drive in — Drive out

EIS Environmental Impact Study

EMP Environmental Management Plan

EMS Environmental Management System

EP Act Environmental Protection Act 1994 (Qld)

EPBC Act Environmental Protection Biodiversity Act 1999 (C’th)
ERA Environmentally Relevant Activity

EWLP East West Line Parks Limited

FID Final Investment Decision

FIFO Fly in — Fly out

GAB Great Artesian Basin

GHGe Greenhouse Gas equivalents

GIC Galilee Infrastructure Corridor

IAS Initial Advice Statement

IDAS Integrated Development Assessment System
ILUA Indigenous Land Use Agreement

MNES Matters of National Environmental Significance
NC Act Nature Conservation Act 1992 (Qld)

PIFU Planning Information and Forecasting Unit, OESR
OEMP Operational Environmental Management Plan
OESR Office of Economic and Statistical Research

alp Queensland Infrastructure Plan 2011

QRN QR National Limited

SDA State Development Area

SDPWO Act State Development and Public Works Organisation Act 1971 (Qld)

SLA Statistical Local Area
SP Act Sustainable Planning Act 2010 (Qld)
SRTM Shuttle Radar Terrain Mapping

East West Line Parks Ltd | Galilee Infrastructure Corridor Project | Initial Advice Statement



TCS

TO
TOR
VM Act
WHSP

Train Control System

Traditional Owners

Terms of Reference

Vegetation Management Act 1999 (Qld)
Workplace Health and Safety Plan
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1. EXECUTIVE SUMMARY

Tata Steel Consulting (TSC) has been commissioned by EWLP to carry out a pre-feasibility study into
the Project Iron Boomerang (PIB) project, in particular developing the estimated breakeven cost of
slab for various stages of project development in Queensland, Australia compared to a Base Case
plant of the same advanced technology located at a port in Korea. The findings of this study are
included in a separate Prefeasibility Study report.

In addition TSC were requested to review the EWLP Slab Cost Model and comment on the declared
benefits of the PIB scheme. This paper describes the findings of this review.

1.1 CAPEX

The EWLP cost model identifies potential CAPEX savings totalling US$330.7/ tonne of installed
capacity. The TSC estimated savings is US$172/tonne of installed capacity. TSC has arrived at this
figure using historical data from various sources. It is recommended that basic functional
specifications be produced and submitted to steel equipment suppliers to gain updated budget
prices to validate further the CAPEX cost.

1.2 OPEX

EWLP has identified a number of potential OPEX savings, the following provides a summary of TSC
findings against each of these potential savings:

e Utilisation of Beneficiated magnetite. TSC has been unable to validate the EWLP view of
USS$34/Tonne of slab saving. TSC would recommend that approaches be made to a number
of mines that would benefit from the E-W line and explore what cost of ores could be
negotiated based on allowing the mines to market via the E-W rail route and the potential
for a long term off-take agreement supplying ores and coals to PIB. In parallel with this, TSC
could undertake process modelling once information is obtained on ore chemistry etc to
arrive at a suitable blend and OPEX cost.

e OPEX savings in terms of supply chain consolidation have been largely eroded since 2007
due to the virtual collapse of the freight shipping price. The current view is that shipping
prices will remain low for the foreseeable future, with companies taking orders on a
marginal cost basis.

e The scale of the developed case provides the opportunity for the export of substantial
quantities of surplus energy to the surrounding economy. There are various options for this
considered in section 7 of the prefeasibility report to utilise the estimated 4.6GJ/tonne of
slab energy surplus in the form of blast furnace, coke oven and BOS gas.

e Energy consumption of the facility would be at approximately 16GJ/tonne of slab, which is in
the order of 15-20% better than typical world practice.

e The scale of the developed case should allow PIB to approach “world’s best” productivity
benchmarks for slab production, TSC estimates a productivity figure of 0.25 manhours/tonne
of slab produced will be achieved compared to a typical world figure of around 0.5
manhours/tonne.

® There will be substantial savings of green house gas (GHG) emissions mainly due to the
supply chain consolidation by only shipping finished slab outside Australia, rather than
shipping iron making raw materials (coal and iron ore) as is currently the case. In volume
terms this represents a saving of over 50% in the quantities of materials shipped.



Due to the reduced energy consumption of the developed facility there will be significant
reductions in GHG emissions during the iron and steelmaking process compared to world
steel average. As yet this has not been evaluated.

Whilst there are substantial improvements in productivity for the developed scheme, these
benefits are largely eroded by the relatively high employment costs in Australia. The Human
resource strategy for the Developed scheme will need to address if and how it is possible to
reduce this labour cost.

PROJECT

IRON BOOMERANG



2. COMMENTS ON THE PIB COST MODEL

The EWLP slab cost model is a detailed spreadsheet, which calculates the possible savings that could
be achieved in the cost of slab production by the PIB concept.

As part of the overall prefeasibility study work undertaken by Tata Steel Consulting, TSC were
requested to comment on the model and the assumptions made.

The model was produced over the period 2007/08 and is based on the economic conditions
prevailing at that time. The TSC analysis compares these assumptions based on current and likely
future trends.

2.1 AUSTRALIAN DOLLAR EXCHANGE RATE

The PIB model assumed an Australian dollar exchange rate of AS1=USS$0.75. The current rate is
A$1=USS$1.05. The trend from the OECD in terms of historical exchange rates and expected
movements in the next 2 years is shown below.

Trend of AS against USS - OECD
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The above shows that for the medium term the AS is likely to remain at a significantly higher level
than that used in the PIB model based on the 2007 rates.

2.2 SLAB PRICES

The merchant slab market has been approximately 28 MT per annum for the past 5 years with over
60% of the market being sold in Asia.

Analysis of the price of slab yields the following trends.
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The above shows that current slab prices are of the order of USS600 per tonne. The original work
undertaken by EWLP for PIB was based on 2007 costs. From the above graphs it can be seen that the
2007 figure was around $500/tonne selling price. The PIB model quotes a 2007 “Benchmark” of
USS$340 per tonne. This is assumed to be broadly the production cash cost of slab at the “works
gate” and does not include the capital element.

2.3 PIB CAPEX SAVINGS

The PIB model assumes CAPEX savings for the construction of the steel complex from 4 main
elements; these are each discussed in turn.

2.3.1 Shared Services (CAPEX)

This element is based on the assumption of having large shared stockyards, sinter plants, coke ovens
etc; which according to the PIB estimate would result in a CAPEX saving of US$125 / tonne of
installed capacity for PIB when compared with an individual plant unit.

TSC has made the same assumptions in terms of sizing and sharing of facilities in estimating the
total CAPEX for a 22MT pa facility at Abbot Point in Queensland. On this basis the TSC estimated
savings in CAPEX amounts to USS$96 / tonne of installed capacity when compared with a 4.4 MTPA
plant in Korea of equivalent technology.

This is based on the assumption that the PIB Steel Producers will share sinter production across 4
large sinter plants and coke production across three large twin battery coke ovens. The assumption
is that there would be 5 blast furnaces and 5 steel plants complete with continuous slab casters.
Additional savings could be made if the Steel Producers were willing to share steelmaking capacity,
however at this stage this has not been evaluated in detail.

2.3.2 Prefabrication of Modular Construction — Built in China

The PIB Model assumes that US$83.3/tonne of installed capacity can be saved from modular
construction built in China.
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From TSC’s experience, modular construction is very much a part of current steel plant erection
strategy, with processing units being constructed in large units off line. Therefore, at this stage and
without detailed discussion with plant suppliers, TSC cannot validate these potential savings.

In terms of Chinese manufacture, this report has attempted to evaluate the possible savings that
could be made from Chinese manufacture; TSC estimates that this could amount to US$76/Te of

installed capacity based on the cost of the 22MTPA plant in Queensland.

2.3.3 Standard order of unit construction

The PIB model assumes that US$111.3/tonne of installed capacity can be saved by ordering multiple
units of the same design.

TSC has included savings on this item within the Shared services evaluation in 2.3.1 above. This is
further detailed within the Prefeasibility report, section 11.

2.3.4 Feasibility Study Cost

The PIB model assumes a saving of US$11.1/tonne of installed capacity in developing a 22MTPA
facility as opposed to individual 4.4MTPA facilities.

TSC would agree with this figure having estimated a saving in engineering charges of US$11.6/Te
installed compared to the base case plant in Korea . This figure is already built into the overall cost

estimates outlined in section 11 of the Prefeasibility report.

2.3.5 Overall summary CAPEX savings

The PIB model assumes the base case CAPEX cost of the steel complex of US$625/Te of installed
capacity, which would reduce with the savings above to US$294.3/Te of Installed capacity. This gives
an overall saving in CAPEX of USSM7275 based on a 22MTPA plant.

TSC estimate a base case CAPEX cost of the steel complex of US$887 /Te of Installed capacity which
would reduce with the savings above to US$715/Te of Installed capacity.

This gives an overall saving in CAPEX of USSM3784, which is 52% of the PIB calculated savings.
This report shows that the cost of capital accounts for some 21-26% of the total cost of slab
production. This is obviously an area to explore further in terms of seeking budget prices for the

equipment from plant suppliers.

The comparison on CAPEX savings is tabulated below:

CAPEX Element EWLP Assumption TSC Assumption
Cost of Complex/Te of Installed capacity 625 887
— Base Case (USS/Te)

Savings in shared Services (USS/Te) 125 96
Modular construction in China 83.3 76
Standard construction 111.3 Included above
Feasibility cost saving 11.1 11.6 Included above
Overall saving per Te installed capacity 330.7 172
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(USs)

Revised Cost — Developed case USS/Te 294.3 715
installed capacity

2.4 PIB OPEX SAVINGS

The PIB model assumes OPEX savings for the steel complex from 6 main elements; these are each
discussed in turn.

2.4.1 Beneficiation of Magnetite 10-20% to Blended Hematite ores 80-90%

The PIB model assumes that a 10% saving in slab cost (based on $340/Tonne of slab) can be achieved
through blending a small amount of magnetite with the largely haematite ores, which would give an
OPEX saving of USS34 per tonne of slab.

At this stage TSC has been unable to validate this saving, on the basis that it would need to consider
the chemical composition of the Magnetite concentrate available and evaluate this blend in the TSC
burden models. EWLP have submitted a single Magnetite chemistry to TSC but this ore would be
unsuitable due to the high level of alkalis in the composition.

This element of OPEX savings is a major component of the EWLP total OPEX saving as such it requires
further investigation.

2.4.2 Precinct shared services (OPEX)

The PIB model assumes savings from shared services covering both shift labour and maintenance
costs and in terms of Energy consumption.

EWLP have assumed that labour and maintenance costs amount to 23% of the product cost and
would aim to save 10% through PIB, which would equate to US$7.8 per tonne of slab (based on
$340/Tonne of slab).

In terms of energy costs EWLP have assumed energy accounts for 16% of the production cost and
would save 15% of the energy costs through PIB. This would equate to US$8.16 per tonne of slab
(based on $340/Tonne of slab).

The TSC study has been based on comparing a new base case slab making facility in Korea of nominal
4.4 MTPA output of slabs with the developed case in Queensland of 22 MTPA. It has been assumed
that both facilities would be modern with up to date technology with high levels of automation and
energy saving processes. As such whilst there are savings in terms of manpower requirements, it is
considered unlikely that there would be significant differences in energy utilisation between the
base and developed cases.

The modelling work actually indicates that the labour and maintenance elements of the slab cost are
less with a 4.4AMTPA plant in Korea than with a 22MTPA plant in QLD on a cost per tonne basis,
purely as a function of the relative labour cost differential of Korea compared to Australia.

PROJECT

IRON BOOMERANG



When comparing current world benchmarks for energy use however and manpower utilisation as
already stated in the Prefeasibility report, TSC’s view of the PIB facility with this scale and modern
efficient technology, the potential savings are:

e Energy requirements for PIB would be the order of 16GJ/Tonne of slab compared with a

world average of some 20GJ/ Tonne of slab. Even assuming a 10% improvement of world
average levels over the past decade for the best blast furnace route producer’s shows that
PIB should still be 10-15% more efficient compared to world average.

e Labour requirements for PIB equate to some 0.25 hrs/tonne of slab, which compares with
figures for China of 1.21 and average of a number of “Western plants” of 0.59. Actual labour
cost savings however would need to take into account the relative employment costs of
Australia compared to other nations.

2.4.3 FOB Slab-Steel supply chain consolidation

The PIB model for this element looks at the cost of transporting ore and coal by rail across Australia
on the E-W line and producing slab at each end, then shipping the slab to Asia as opposed to the
conventional method of shipping ores and coals from Australia to a slab plant in Asia.

Based on the 2007/08 rates quoted in the PIB model, EWLP assume that this logistical saving
amounts to US$10.6/te saving based on the exchange rate of AS$1=USS$=0.75 and producing 21.9MT
of slab at each complex.

TSC has reviewed these figures and would not have any comments regarding the rail and handling
costs within Australia. The areas where TSC would comment however are on the shipping rates
used.

PIB Shipping Rates

PIB have assumed a Capesize shipping rate of coal from Abbot Point to Asia for A$35/Te, which is
equivalent to US$26.25/te based on the model exchange rate. Similar figures for iron ore are
USS$21/te and slab shipping of US$33.75/te.

Trends in Shipping Rates

Shipping of ores, coals and steel slabs are driven by supply and demand of shipping. Throughout
2007/08, the cost of shipping was at record highs and subject to large volatility up to the point of the
Global Financial Crisis. The inbalance between supply and demand within the shipping industry
meant that there was an insufficient cargo space available, prompting high shipping prices.

Over this period a massive construction programme of bulk carriers took place, to the extent that
since 2005 the world bulk fleet capacity has nearly doubled in size. The United Nations Conference
on Trade and Development Review of Maritime Transport 2011 concluded that:

“The surge in vessel supply is the result of orders placed before the economic crisis. This, combined
with lower than-expected demand, has led to a situation where there is an excess supply of shipping
capacity. In the dry bulk and container sectors especially, analysts forecast an oversupply of tonnage
in coming years. In both sectors, recent and upcoming record-sized new buildings pose a further
challenge to owners, who will need to find cargo to fill their ships.”

The above is summarised in the relative Daily Charter rate produced by Dryships.com.
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As an example, the daily charter rate of a Capesize ship was around US$100,000/day in early 2007
rising to over US$220,000/day in June 2008.
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Current charter rates quoted are as follows:
Hire Period Period Rate USS/Day
Cape Size — Pacific 1vyear 17,200
Delivery
3 years 17,000
5 years 18,500
Panamax — Pacific 1vyear 12,200
Delivery
3 years 13,000
5 years 14,500

For the purposes of this study TSC has used corporate 2011 screening values for shipping based on
$30,000/day for a capsize ship, a figure significantly higher than the charter rates shown above.

On the basis of the above analysis TSC has reviewed the PIB cost model for this element and
produced the following comparison.

EWLP Estimate

TSC Estimate

Quantity Rate

| Annual cost

Quantity Rate \ Annual cost
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Mtpa AS/t ASM Mtpa AS/t ASM
COAL
Rail to port 39.6 6 237.6 29.146 6 174.876
Qld Port charge 39.6 3.5 138.6 29.146 3.5 102.011
EWLP Estimate TSC Estimate

Demurrage 39.6 3 118.8 29.146 3 87.438
Shipping (Cape size) 39.6 35 1386 29.146 14 399.16141
Port charge-destination 39.6 3 118.8 29.146 3 87.438
Demurrage 39.6 2 79.2 29.146 2 58.292
Transport to mill 39.6 3 118.8 29.146 3 87.438

Totals 55.5 2197.8 Totals 34.2 996.65441

IRON ORE

Rail to port 65.8 7.5 4935 64.9 7.5 486.8
WA Port charge 65.8 2 131.6 64.9 2 129.8
Demurrage 65.8 2 131.6 64.9 2 129.8
Shipping 65.8 28 1842.4 64.9 12 764.3
Port charge 65.8 2.5 164.5 64.9 2.5 162.3
Demurrage 65.8 2 131.6 64.9 2 129.8
Transport to mill 65.8 2 131.6 64.9 2 129.8

Totals 46 3026.8 Totals 29.8 1932.5
Total 5224.6 2929.1
ABBOT POINT SMELTER PARK

Quantity Rate Annual Cost | Quantity Rate Annual Cost

Mtpa AS/t ASM Mtpa AS/t ASM
Rail coal to APSP 19.8 6 118.8 14.57 6 87.4
Rail iron ore to APSP 32.9 36.13 1188.8 32.45 36.13 1172.5
Steel to ship 21.9 1 219 22 1 22.0
Demurrage 21.9 0 0.0 22 0.0
Port charge (AP) 21.9 5 109.5 22 5 110.0
Shipping 21.9 45 985.5 22 14 297.9
Port charge (East Asia) 21.9 3 65.7 22 3 66.0
Demurrage 21.9 0 0.0 22 0 0.0
Port to mill 21.9 2 43.8 22 2 44.0

Total 2534.0 Total 1799.9

NEWMAN SMELTER PARK
Rail iron ore to NSP 32.9 1.44 47.4 32.45 1.44 46.7
Rail coal to Moranbah 19.8 3 59.4 14.57 3 43.7
Hub
Tranship at Hub 19.8 2.5 49.5 14.57 2.5 36.4
Rail coal to NSP 19.8 32.12 635.9 14.57 32.12 468.0
Steel to NSP stockyard & 21.9 1 219 22 1 22.0
load
Train to Port Hedland 21.9 3.5 76.7 22 3.5 77.0
Stockyard & ship load 21.9 4 87.6 22 4 88.0
Port charge (Port 21.9 0.3 6.6 22 0.3 6.6
Hedland)
Demurrage 219 0 0.0 22 0 0.0
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EWLP Estimate TSC Estimate
Quantity Rate Annual cost | Quantity Rate Annual cost
Mtpa AS/t ASM Mtpa AS/t ASM
Shipping 21.9 45 985.5 22 11 243.0
Port charge (East Asia) 21.9 3 65.7 22 3 66.0
Demurrage 21.9 0 0.0 22 0 0.0
EWLP Estimate TSC Estimate
Port to mill 21.9 2 43.8 22 2 44.0
Total 2079.9 Total 1141.5
Total 4613.9 29414
Saving ASM 610.7 -12.2
Saving USSM 458.0 -12.8
Saving USS$/Te $10.46 -$0.29

On the basis of the above, the potential savings for supply chain consolidation have been eroded
due to the lower cost of shipping which is likely to remain so in the medium term.

2.4.4 Sales of Surplus Energy

The PIB model evaluates the benefit of energy sales at some ASM297 which is equivalent to some
USS$5.16 per tonne of slab produced.

The TSC work estimates that energy sales will amount to some US$10.18 per tonne of slab produced.
In addition to this there is a further US$13.51 benefit in terms of sales of By-products.

Due to the scale of the proposed steel facilities there are other potential options to generate more
surplus energies as stated in section 7.5 of the Prefeasibility report. As yet these have not been

evaluated in detail.

2.4.5 Brazil versus Port Hedland for Shipping Iron Ore to East Asia

The analysis work in section 2.4.3 above was on the base case assumption that all ores and coals
would be shipped from Australia. The PIB model is based on 40% of the iron ores coming through a
longer shipping route from Brazil.

The model assumes that supplementing this iron ore supply from Australia would save an additional
USS$15.2 per tonne of slab on top of the supply chain consolidation.

An analysis of historic shipping rates shows the following from SBB in terms of Capesize ore freight
rates on the Brazil — China and Western Australia-China routes.
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Capesize Iron Ore Freight Costs

140
120 ﬂ
2@ 100
&
g /\/ \
=
g a0
S 40
- 7;& "“M\\J‘N\J‘A’“m
N~ A (SR
O TTTTTTTITT T T I T T TTIT IO T T T T T T T T T T T I T T I T TTI T T T I T I I T T I I T T I T IT I T T I T IT IO Tl
~ ™~ = = NN wv W W M~ - =+ = T« T = T = T |
DE?EDEDEOEDE‘EEGE-":“":‘
5353533353533 53§83§8353
= 3razil-Ching =——\NA-China Difference

It can be seen from the above graph that the same volatility is present as per the freight hire cost
graph in section 2.4.3. The PIB assumptions made in 2007/8 indicated a difference of some US$38
per tonne of ore in favour of WA. The more likely figure moving forward is in the range $20-22 per
tonne of ore, which would equate to a cost saving of US$8-9 per tonne of slab.

2.4.6 Environmental CO,Savings

The PIB model indicates a saving of 8.69 MTPA in CO, production. This is made up of savings in

shipping, reduced energy consumption and selling of surplus energy for local use. The bulk however
is due to shipping savings

The financial benefit of this saving has been evaluated on the basis that carbon dioxide emissions

will be charged at a rate of US$20 per tonne of CO, which equates to a slab cost saving of US$4.0 per
tonne of slab.

The worldwide development of Emissions Trading is still in its early stages, as yet there is not a “level
playing field” with regards to this strategy. The latest view on trading in Australia is a fixed starting
price of AU$23/tCOe (US$24.15) from 1% July 2012 then rising at 5% per year. This is compared with
for example the current price of the EU ETS traded price of around US$12/ tCO,e.

TSC would need to study the situation of emissions trading in Australia and the Far East to comment
on this element further.

2.4.7 Summary of OPEX Savings

The PIB and TSC views on OPEX savings can be summarised as follows comparing the Base and
Developed cases:

Iltem EWLP View TSC View
USS/Tonne USS/Tonne
Slab Slab

Beneficiation of Magnetite in the 34 ?

blend
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Precinct Shared Services 16 -5.98
FOB Slab steel supply chain 10.46 -0.29
consolidation

Sales of surplus energy 5.2 o*
Brazil vs Port Headland 15.2 8.5
Environmental CO, saving 4 ?

*There is no difference in terms of energy saving between the base and developed cases, both
plants were based on using identical modern technology. The cost of slab however in both cases
is offset by $23.69tonne due to sales of excess energy and by-products.
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1. EXECUTIVE SUMMARY

Tata Steel Consulting (TSC) has been commissioned by East West line Parks Limited (EWLP) to carry
out a pre-feasibility study into the Project Iron Boomerang (PIB) project in particular developing the
estimated breakeven cost of slab for various stages of project development in Queensland, Australia
compared to a Base Case plant of the same advanced technology located at a port in Korea. The
main findings of this study are as follows.

e Based on the developed case in Australia (22MTPA plant in QLD.) the estimated cost per
tonne is some $17.92/tonne of slab cheaper in terms of delivered slab FOB Korea compared
with a 4.4MTPA slab plant located in Korea.

e The scale of the fully developed case provides the opportunity for the export of substantial
quantities of surplus energy to the surrounding economy. There are various options
(considered in section 7 of this report) to utilise the estimated 4.6GJ/tonne surplus of
energy in the form of blast furnace, coke oven and BOS gas.

e Energy consumption of the facility is estimated to be approximately 16GJ/tonne of slab,
which is the order of 15-20% better than typical world practice.

e Afurther benefit of the scale of the developed case is that it should allow PIB to approach
“world’s best” productivity benchmarks for slab production, TSC estimates a productivity
figure of 0.25 manhours/tonne of slab produced will be achieved compared to a typical
world figure of around 0.5 manhours/tonne.

® There will be substantial savings of green house gas (GHG) emissions mainly due to the
supply chain consolidation by only shipping finished slab outside Australia, rather than
shipping iron making raw materials (coal and iron ore) as is currently the case. In volume
terms this represents a saving of over 50% in the quantities of materials shipped.

e Due to the reduced energy consumption of the developed facility there will be significant
savings in GHG emissions during the iron and steelmaking process compared to world steel
average. As yet this has not been evaluated.

® On the basis that the proposed Steel Producers will co-operate in terms of process routes,
significant savings can be made by standardising on the design of the main iron and steel
making processing units, this will generate savings in the following areas:

o Design costs for repeat designs
o Economies of scale in ordering & scheduling multiple units through procurement
and subsequent erection

Savings in spares holding due to the commonality of design

Savings in project management and execution

Manufacture of equipment in low cost markets such as China

Savings associated with the above equate to an estimated US$B3.8 for the

developed case as opposed to having 5 stand alone facilities in Korea.

® In evaluating the relative cost of shipping ore and coal from Australia to Korea as opposed to
moving the ore and coal within Australia and subsequently shipping the slab to Korea, the
original savings identified by EWLP in 2007/8 have been eroded due to the collapse of the
bulk freight price.

e Whilst there are substantial savings in productivity levels for the developed scheme
compared to the base case and world benchmark levels, due to the relative high level of
employment costs in Australia, these benefits are eroded.

O O O O
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The financial summary of the various options considered in this report is presented in the chart
below in terms of breakeven slab cost.

22m tpy Australia
(Chinese Manufacture)

22m tpy Australia

4.4m tpy Korea

8.8m tpy Australia

(Chinese Manufacture)
[ [

8.8m tpy Australia

4.4m tpy Australia
(Chinese Manufacture)

\ \ \ \ \ \ \ \

4.4m tpy Australia

$0.00 $50.00 $100.00 $150.00 $200.00 $250.00 $300.00 $350.00 $400.00 $450.00 $500.00 $550.00

At this stage some caution is required with regard the Chinese slab cost for the following reasons:

Obtaining valid capital cost of equipment on an equivalent scale and to an equivalent
specification has been difficult particularly to take account of the latest environmental
legislation etc. This has been discussed in section 11 of this report.

Labour costs in China have been very difficult to obtain and compare on a like for like basis
with other economies. This element impacts both on the cost of capital, labour and
maintenance in the above analysis.

The recommendations for further work are as follows:

Explore means to increase the OPEX differential between the PIB case and the base case.
This might include raw material costs, labour costs, detailed exploration with suppliers of
savings in capital costs as scale increases, cost of rail transportation(for example use of
additional freight other than ore and coal on the E-W rail line),etc

Gain a more detailed appreciation of the iron ore and coal chemistries available to this
project and evaluate their impact on the blend and production cost of slab, particularly with
regard to the magnetite ores that may be available from mines along the proposed E-W rail
line.

Gain a greater understanding of the proposed Steel Producers product mix to further
develop the steel complex operational configuration with particular regard to the steel plant
layout and logistics.

This developed facility will “extend the envelope” in terms of the scale of the main
processing units. There are currently very few equipment manufacturers with references
producing plants of this size it would therefore be prudent to develop high level facility
specifications and approach the technological equipment designers and manufacturers to
gain latest budget information on operating and capital cost of equipment taking into
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account economies of scale, Chinese manufacture etc. Once this is established review the
impact on the cost estimates produced to date.

e |nvestigate further the logistical flow of material from the steel complex to the port and
subsequent loading onto the proposed “roll-on-roll-off” facility and the impact on slab cost.

e Look at further shipping options in terms of long term Charter or buying the necessary cargo
vessels. In particular reviewing further the effects of the roll-on roll off slab vessel on
shipping costs

® Investigate further the effect of green house gas emissions, not just from a transport
viewpoint but to include the potential emission savings from the developed facility due to
the much improved energy efficiency of this project compared to world steel average.

e Start to develop equivalent proposals for the Newman steel complex in WA, taking into
account the particular differences in logistics with regard to slab transfer to the port.
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2. OVERVIEW OF PROJECT IRON BOOMERANG

Project Iron Boomerang (PIB) was developed by East West Line Parks Pty Ltd (EWLP) with the aim of
establishing semi finished steel production in Australia close to the major sources of raw materials.

This involves the development of an east-west railroad across Australia to link the coal deposits in
the Bowen Basin of Queensland with the similarly massive iron ore deposits in the Pilbara Region of
Western Australia.

At each end of the railroad, it is proposed to develop semi finished steel production facilities owned
by international steelmakers. EWLP would procure, construct and operate a suite of shared services
to support the steel making facilities covering such items as power, water, raw materials handling
and storage, steel export and site facilities management.

The proposed location of the Pilbara Steel Complex is approximately 55km north of Newman, WA,
approximately 400km inland.

The proposed location for the Queensland Steel Complex is a few kilometres from the existing port
at Abbot Point.

‘|noRTHEAN AAITORY| -
5 e

BANANY BERRST

The steel complexes will be linked by a new heavy gauge inland east - west railway line (40t axle
loading) over 3,300 kilometres in length, connected to existing rail line systems. PIB trains will in the
majority of cases run inland direct from the mine sites to the steel plants. This will effectively link
Australia’s vast reserves of iron ore and coal (particularly coking coal), both of which are currently
almost exclusively exported, facilitating major steel manufacturing in Australia
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3. PURPOSE OF THIS REPORT

Tata Steel Consulting (TSC) has been commissioned by EWLP to carry out a pre-feasibility study into
the project including analysis at each stage of development. This report sets out the findings of the
study.

The first substantive section of the report (section 4) sets out the assumptions (both technical and
commercial) made in the study.

Section 5 and 6 consider the manufacturing process options and logistics available to the project and
sets out the reasons for the selection of the preferred processes. A high level review of material
flows and supporting logistics is provided together with a brief description/specification of the main
steel making equipment (e.g. Raw Material handling, Sinter, Coke ovens, blast furnaces, steel plant).

Sections 7 and 8 describe and estimate energy requirements including usage for electricity, gases
and water, whilst section 9, assesses manning requirements.

Sections 10, 11 and 12 assess CAPEX and OPEX requirements and consider these in comparison to
the construction of facilities in the Far East, which, as far as possible, are intended to reflect possible
alternatives to PIB. A cost model has been developed, which considers the CAPEX and OPEX at each
phase of the project and the benefits to steel operators and investors of sharing common services
and facilities, particularly as scale increases. Total CAPEX is estimated at each phase together with a
fully developed Discounted Cash Flow (DCF) of each option.

Specifically, the cost model for the Steel Complex considers the following cases:
e Base Case originally based on a 3.5MTPA steel plant located at a port in SE Asia,

subsequently increased to 4.4MTPA.

® (Case 1 originally based on a 3.5MTPA steel plant located at proposed PIB site in QLD
Australia, subsequently increased to 4.4MTPA.

e (Case 2 originally based on a 7MTPA steel plant located at proposed PIB site in QLD Australia,
subsequently increased to 8.8MTPA.

e (Case 3 a22MTPA steel plant located at proposed PIB site in QLD Australia.
e CAPEX for the above will be based on Western Supply taking into account economies of

scale associated with multiple units. Sensitivity on Chinese supply will also be provided.

Section 13 and 14 contain the main conclusions and the recommendations for further study work.
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4. LIST OF ASSUMPTIONS

In the production of this Pre-Feasibility study report, TSC has had to make a number of assumptions,
which would need to be discussed and verified further if a subsequent full Feasibility Study is
undertaken.

4.1 TECHNICAL & OPERATIONAL ASSUMPTIONS

4.1.1 Steel Complex Output

It has been assumed that the fully developed project will comprise 22MTPA of steelmaking capacity
at each complex as set out in the EWLP Feasibility work.

4.1.2 Indicative Iron Ore Chemistry

In order for TSC to carry out the necessary process modelling work, an assessment of the likely iron
ore chemical composition has had to be made. For the purposes of this report the following
chemical composition, which is representative of Hematite ores and fines available in Australia, has
been assumed

Chemical Lump Ore % Fines %
Iron 64.7 63.3
Lime 0.06 0.05
Silica 2.6 3.5
Magnesia 0.1 0.07
Alumina 1.3 1.95
Phosphorus 0.06 0.07
Manganese 0.22 0.17
Sulphur 0.014 0.02
K,O 0.016 0.014
Na,O 0.011 0.022
FeO 0.23 0.23
TiO, 0.047 0.08
V,05 0.003 0.005
Zn0 0.001 0.002
PbO 0.001 0.003
Moisture 2.75 7.9

4.1.3 Indicative Coal Chemistry

Similarly to the Iron ore requirements above, the following coal blend for Coke production has been
assumed for the basis of this report.
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ltem %
Volatile matter 23.1
Ash 8.82
Phosphorus 0.033
Sulphur 0.056
Moisture 9.7

4.1.4 Iron Making Production Philosophy

Iron making production will be based around the blast furnace process. Within this report a
discussion on the various alternative iron making processes that could be considered for PIB has
been provided. These are described fully in Section 5.1.

The recommendation for a Blast Furnace route has been made on the basis that at the current time

the alternative iron making processes are either:

e Not mature or developed technically to compete with the established Blast Furnace Route, or

¢ Not developed to the same level of scale that can be produced by the Blast Furnace route
commensurate to produce 22 million tonnes of semi finished product.

Work to date carried out by EWLP has been based on the assumption that each Blast Furnace will
produce nominally 3.6MTPA of hot metal. This is the equivalent of approximately 10000 tonnes of
hot metal per day (355 operating days) and would require a furnace with an inner volume of
approximately 4000 to 4600 cubic metres. This was typically the norm for large blast furnaces built
circa 20 years ago.

In the last 10 years however, a number of furnaces have been either built or rebuilt with increased
inner volume in the range 5000 to 6000 cubic metres, giving a capability of output in the range
11000 to 13000 tonnes per day of hot metal. In the case of PIB this would effectively mean that the
number of Blast Furnaces required to give the 22 million tonne per year output from a steel complex
would be 5, not 6. On the basis of this, it is recommended that each complex be based on 5 blast
furnaces.

Carbon for the iron making reduction processes will be provided by a combination of Coke and
Injected Coal. For the purposes of this evaluation a coal injection rate of 150kg/THM has been
assumed which is a typical industry figure. TSC is aware of higher injection rates up to 180-
200kg/THM being achieved and this is an area for further debate with potential Steel Producers and
would have a bearing on both CAPEX and OPEX for the project.

Process Modelling has indicated that, assuming coal injection at 150 kg/thm, the Coke requirement
in the blast furnace would be around 338kg/ THM giving a total fuel rate of 488kg/THM.

It has been assumed that the Blast Furnace burden will be approximately 85% Sinter and 15% Lump
Ore, based on the good quality Iron Ores available.

This again is an area for further discussion. At present, it is assumed that there are sufficient
“sintering” ores available to support PIB, however as time progresses, and finer and less high quality
ores are processed it is likely that pelletising will become more prevalent. For stable blast furnace
operation, the mix should either be predominantly sinter or predominantly pellet. Experience has
shown that issues with blast furnace operation can occur with an approximate equal mix of
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pellet/sinter in the burden.

Iron ore supply from one of the 'Big Suppliers' (sinter feed and lump) will likely be difficult. BHP
Billiton and Rio Tinto, who account for almost 90% of iron ore production in Western Australia, are
unlikely to have sufficient spare capacity to meet PIB needs from existing sources, however new
mines are being developed.

Therefore, better opportunities are likely to exist for iron supply from the new entrants, however
almost all of significant new producers are magnetite based which will mean pellet feed or pellets
(magnetite / concentrate can be used in the sinter process route but in relatively low quantities circa
10%). The CAPEX and OPEX using either the sinter or pellet route is similar, therefore at this stage
For the purposes of this study it has been decided to assume a predominantly sinter route.

Similar issues will likely occur regarding the supply of coal.

Availability of local fluxes (limestone and/or dolomite) require further research. Currently EWLP
assumptions are based on importing Limestone from Papua New Guinea by ship to Abbot Point for
the Queensland complex and subsequent transfer to the Steel Complex by conveyor. For the
proposed Steel Complex in Western Australia, limestone and dolomite will have to be transported
from the port by rail due to the much greater distances involved.

Scrap availability is also likely to be an issue in Australia; as such a steelmaking regime low in scrap

charge (60kg/TLS) has been assumed, with works generated scrap being supplemented with iron ore
as coolant, however additional scrap will still be required to achieve the required 60kg/TLS .

4.1.5 Indicative Iron Chemistry

It has been assumed that the hot metal chemistry required by the Steel Producers will be similar.
The following basic hot metal chemistry has been assumed:

Chemical %
Carbon 4.84
Manganese 0.3
Silicon 0.3
Phosphorus 0.08
Sulphur 0.035

4.1.6 Steel Making Philosophy

The precise steel chemistries and grades to be produced will depend upon the semi-finished
feedstock and final steel requirements needed to supply the Steel Producers down-stream mills and
customer base. This could require quite complex Steelmaking logistics and plant designs. At this
stage to simplify the current pre-feasibility work, and in the absence of more detailed information,
An assumption has been made that that finished steel output will be slab. The design of Steel plant
will be around the Basic Oxygen furnace (BOF) process (see section 5.2. for further discussion on
this)

Within the Steel plant scheme, made provision has been made for Ladle metallurgy through ladle
furnace and Vacuum Degassing stations between the BOF and the continuous slab casters.

11
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Within the modelling work undertaken for this report, typical industry norms for the following have
been used

e yields,

® material recipe compositions,

e consumption rates, and

® generation rates

To arrive at values for inputs and outputs in terms of:
® raw materials,
® services and utilities provision and
e By-product gas generation.

4.1.7 Indicative Steel Chemistry

At this stage the finished steel slab chemistry is unknown and will be dependant on the Steel
Producers business and marketing plans. Finished steel chemistry has a direct impact on the
Steelmaking process route in terms of:

e Layout of plant and equipment

e Secondary steelmaking process requirements

¢ Alloy additions

e Semifinished product further processing

e Impact of the above on the CAPEX and OPEX of the overall process

For the purposes of this study it has been assumed that the product mix will be predominantly
based on typical construction grades of steel, S275 is shown below, values are maximum %:

C Si Mn P S N Cu Nb Vv Ti

0.21 - 1.5 0.035 0.035 0.012 0.55 0.05 0.13 0.05

4.1.8 Indicative product Mix

In terms of Slab Product mix, for the purposes of this study, the following slab thickness, width and
length summary has been assumed:

Slab Dimensions Weight/Unit Slab Weight at a given Length
(tonne)
Length
Width X Thk
(mm) (mm) (kg/m) TPA 4.5 5.5 6 7 8 9 10.5
1500 X 250 2943.75 660,000 13.25 16.19 17.66 20.61 23.55 26.49 30.91
1600 X 250 3140.00 660,000 14.13 17.27 18.84 21.98 25.12 28.26 32,97
1700 X 250 3336.25 660,000 15.01 18.35 20.02 23.35 26.69 30.03 35.03
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1800 250 3532.50 660,000 15.90 19.43 21.20 | 24.73 | 28.26 | 31.79 | 37.09
1900 250 3728.75 660,000 16.78 20.51 22.37 | 26.10 | 29.83 | 33.56 | 39.15
2000 250 3925.00 660,000 17.66 21.59 23.55 | 27.48 | 31.40 | 35.33 | 41.21
2100 250 4121.25 660,000 18.55 22.67 2473 | 28.85 | 32.97 | 37.09 | 43.27
2200 250 4317.50 660,000 19.43 23.75 2591 | 30.22 | 34.54 | 38.86 | 45.33
2300 250 4513.75 660,000 20.31 24.83 27.08 | 31.60 | 36.11 | 40.62 | 47.39
2400 250 4710.00 660,000 21.20 25.91 28.26 | 32.97 | 37.68 | 42.39 | 49.46
1500 300 3532.50 770,000 15.90 19.43 21.20 | 24.73 | 28.26 | 31.79 | 37.09
1600 300 3768.00 770,000 16.96 20.72 22.61 | 26.38 | 30.14 | 33.91 | 39.56
1700 300 4003.50 770,000 18.02 22.02 24.02 | 28.02 | 32.03 | 36.03 | 42.04
1800 300 4239.00 770,000 19.08 23.31 25.43 | 29.67 | 33.91 | 38.15 | 44.51
1900 300 4474.50 770,000 20.14 24.61 26.85 | 31.32 | 35.80 | 40.27 | 46.98
2000 300 4710.00 770,000 21.20 25.91 28.26 | 32.97 | 37.68 | 42.39 | 49.46
2100 300 4945.50 770,000 22.25 27.20 | 29.67 | 34.62 | 39.56 | 44.51 | 51.93
2200 300 5181.00 770,000 23.31 28.50 | 31.09 | 36.27 | 41.45 | 46.63 | 54.40
2300 300 5416.50 770,000 24.37 29.79 3250 | 37.92 | 43.33 | 48.75 | 56.87
2400 300 5652.00 770,000 25.43 31.09 33.91 | 39.56 | 45.22 | 50.87 | 59.35
1500 350 4121.25 770,000 18.55 22.67 24.73 | 28.85 | 32.97 | 37.09 | 43.27
1600 350 4396.00 770,000 19.78 24.18 | 26.38 | 30.77 | 35.17 | 39.56 | 46.16
1700 350 4670.75 770,000 21.02 25.69 28.02 | 32.70 | 37.37 | 42.04 | 49.04
1800 350 4945.50 770,000 22.25 27.20 | 29.67 | 34.62 | 39.56 | 44.51 | 51.93
1900 350 5220.25 770,000 23.49 28.71 31.32 | 36.54 | 41.76 | 46.98 | 54.81
2000 350 5495.00 770,000 24.73 30.22 3297 | 38.47 | 43.96 | 49.46 | 57.70
2100 350 5769.75 770,000 25.96 31.73 34.62 | 40.39 | 46.16 | 51.93 | 60.58
2200 350 6044.50 770,000 27.20 33.24 | 36.27 | 42.31 | 48.36 | 54.40 | 63.47
2300 350 6319.25 770,000 28.44 34.76 | 37.92 | 44.23 | 50.55 | 56.87 | 66.35
2400 350 6594.00 770,000 29.67 36.27 39.56 | 46.16 | 52.75 | 59.35 | 69.24

22,000,000

Average slab length will be nominally 7.5m with an average weight of 33.3 Te. Maximum weight will
be 75 Te.

Once the Steel Producer requirements are better understood in terms of finished steel qualities and
semi finished product (Slab, Bloom and Billet) this issue should be revisited.

4.2 FINANCIAL ASSUMPTIONS
4.2.1 Capital Expenditure and Phasing

Capital Costs for major plant items have been estimated based on TSC’s own database of capital

PROJECT
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costs; TSC has then applied its industry judgement to arrive at potential CAPEX cost savings to
account for economies of scale and repeat designs. This is discussed further in section 11 of this
report.

TSC has assumed that the chosen sites for the steel complex will have no special civil works
requirements, which might adversely affect the construction cost. . It is assumed there are no major
changes in level and gradient within the site nor are there very soft ground conditions or conversely
significant bedrock.

The breakeven cost of slab quoted for each case considered in this study represents the FOB price.

For the purposes of this appraisal, in common with normal steel works practice the Steel Complex is
assumed to have an economic life of 25 years.

One of the main benefits of this scheme is the reliance on “return full” trains between 2 steel
complexes located at Abbot Point in Queensland and Newman in Western Australia. At this stage
this study details the Abbot Point Costs, but is based on the assumption that the Newman complex
would be constructed in a similar timeframe.

The Costs between the Abbot Point and Newman complexes should be broadly similar; however
some differences will occur due to:
e Potential differences in labour rates between QLD and WA
e Water and Utilities cost differences between QLD and WA
e The Newman plant is some 400KM inland compared to the Abbot Point facility, this will have
an effect on
o Capital cost in terms of delivery of equipment to the site
o Requirements for slab transportation to the docks
o Import of other materials, particularly limestone and dolomite

In order to arrive at an estimate for project Phasing, the following basic tabular Gantt chart has been
produced.

Year -5
Phase 1 2 Blast Furnaces

Phase 2 — Additional 2 Blast Furnaces
Phase 3 — Final Blast Furnace

% Cumulative CAPEX 5 19 39 65 89 100 100 100
% Production 30 90 100
Output Tonnes 6.6 19.8 22.0

It has been assumed that for Phase 1 based on 2 Blast Furnaces, plant design and construction will
be completed within 60 months starting from issue of a “Notice to Proceed” to the EPC contractor.

Phase 2 for each steel complex would provide additional steel slab production facilities based
around a further 2 blast furnaces and would Start approximately 18 months after Phase 1 start and
be completed in 4 years.

Phase 3 for each steel complex would provide the additional facilities to increase production to the
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22,000,000 tonnes of slab and would start some 3 years after Phase 1 start and be completed some
1 year after phase 1 completion.

Commissioning and working up of phase 1 production would take 2 years, with lessons learned
reducing commissioning of phases 2 and 3 so that full output from the complex would be achieved

after just over 7 years from commencement of phase 1.

Decommissioning and remediation of the land by the end of the steel mill’s life is excluded in the
cash flow analysis.

4.2.2 Capital Charges

The discounted cash flow analysis is used to evaluate the breakeven price per tonne of slab
produced. A discount rate of 10% has been assumed.

All capital requirements will be available according to the schedules of capital expenditure included
for each case considered. The capital infusion could be assumed as cash available for the
construction of the steel complex based on a combination of equity and debt, however the level of
debt is not considered or accounted for in this study.

The Cost of Capital also uses a discount rate of 10%, which represents the weighted average of
capital charges (WACC).

No interest during construction is applied but the timing of capital expenditure is taken into account
in the discounted cash flow analysis.

4.2.3 Recurring Major Capital Expenditure

In line with normal practice, it is assumed that the refractory relining of the blast furnaces will need
to be replaced every 20 years of continuous operation. The study has assumed a relining will be
carried out in the 20t year from start up with steel production assumed to maintain at 100% full
capacity during this period (it is understood that this is a relatively simplistic approach and in reality
Blast Furnace performance will start to tail off towards the end of it’s life however the same
assumptions have been made in all cases).

4.2.4 Raw Material Costs

TSC has access to a great deal of commercially available sources of information regarding raw
material costs and has used this in estimating both the cost of raw materials and freight costs.

In all cases costs for demurrage have been excluded.

4.2.5 Delivery of Slab

In terms of Delivery of slab, this report assumes that in all cases the finished slab is delivered to a
port in South Korea. Slab shipments from Queensland have been assumed to be based on Panamax
shipping loads using TSC's latest view on freight shipping costs.

In all cases costs for demurrage have been excluded.
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EWLP is currently in discussions with an international Shipping company regarding the design of a
roll-on-roll-off vessel for transporting slabs which has the potential to reduce the shipping cost of
slab to the final destination. At the stage of righting this report, the potential savings have not been
evaluated compared to “standard” Panamax shipping costs.

4.2.6 Inflation

Inflation assumptions were not included. No allowance has been made for escalation of fuel,
reductant, raw materials, labour or other costs.

4.2.7 Depreciation

Depreciation is assumed to follow a straight line at 4% rate.

4.2.8 Estimate Accuracy

The estimate accuracy is within the range +/- 25%.
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5. TRENDS IN IRON AND STEELMAKING TECHNOLOGY

5.1 OPTIONS FOR IRONMAKING

There are a number of ironmaking processes, which could be used for PIB and these are discussed
below. These comprise:

e Blast Furnace
e Rotary Hearth Furnace

e Rotary Kiln

e HiSmelt

e Corex/Midrex
® Finex

e Natural Gas Based Zero-Reforming HYL Process
e (Coal Based HYL Process

e Electric Ironmaking Furnace

e Submerged Arc Furnace (SAF)

e Hisarna

e Ausmelt

In the next sections we will consider the iron making options beginning with the best known of these
—the Blast Furnace.

5.1.1 _Blast Furnace

The Blast Furnace — Basic Oxygen steel furnace process route is the most common production route
for crude steel production amounting to just under 70% of World Steel production in 2010 (source
Steel Statistical Yearbook 2011).

For the first time in 2010, overall iron production by the blast furnace route topped one billion
tonnes.

The blast furnace consists of a tall, vertical shaft furnace, which has the purpose of heating and
reducing iron oxides (hematite and magnetite) into hot metal which is basically a carbon-saturated
silicon and manganese iron alloy with residual amounts of sulphur and phosphorus.

The Blast Furnace can be described as a counter current reactor. Coke, ore and sinter/pellets are
charged into the top of the Blast Furnace together with limestone and other fluxes; this charge is
known as the Burden. Hot Blast, which is basically preheated air produced by the blast furnace
stoves is injected through tuyeres in the base of the furnace fanning the charge and reducing the ore
and allowing hot metal to descend into the furnace hearth from where it is tapped.

The Blast Furnace construction is basically a cylindrical steel shell and is divided into 4 main areas.
e Throat — this is at the top of the furnace where the charging equipment is installed and
where the blast furnace gas produced during the reduction process is discharged.
e Stack (sometimes called the upper and lower stack) extends from the throat with increased
diameter to allow for expansion of solids as their temperature increases.
e Bosh or belly, which is the area between the stack and the hearth. This is where the melting
process starts and the burden contracts as liquid iron forms.
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e Hearth —This is the area where molten iron (hot metal) and slag accumulate. The tap holes
to draw off the iron are located in the hearth. At the top level of the hearth, the tuyeres are
located to allow the hot blast to enter the furnaces.

A generic view of a blast furnace is shown below:

Throat

Upper
Stack

Lower
Stack

Tuyeres

Taphole

The blast furnace (BF) route is flexible in both operation and output with sizes of BF ranging from 4.5
m hearth diameter (420 m® volume) up to 15.5 m hearth diameter (5,500 m® volume) with furnaces
under construction of 6000 m? volume. In terms of daily hot metal output, these range from 700 to
12000 tonnes of hot metal per day.

The raw materials feedstock proposed by PIB will not cause any issues with hot metal production
using the Blast Furnace route. In terms of economies of scale, the Blast furnace offers the best
method in achieving the required output of 22Mte per annum at each of the proposed steel
complexes.
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5.1.2 Rotary Hearth Furnace
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The rotary hearth furnace (RHF) consists of a flat, refractory-lined hearth rotating inside a high
temperature, circular tunnel kiln. The feed typically consists of cold-bonded pellets, made from a
mixture of iron ore fines, coal, water and a binder such as bentonite. The pellets are placed evenly
on the hearth, usually one to two layers thick to give a fast reaction time. Burners located in the RHF
roof and/or sidewalls heat the pellets to the required reduction temperature, typically 1250-1400°C.
The pellets pass first through an oxidising zone and then through the reducing zone.

Heating of the pellet layer is accompanied by drying; and the expulsion and combustion of volatiles
from the coal and, when the reduction temperature is reached, the generation of carbon monoxide
(CO) from the outer shell towards the pellet centre. Thus, as the iron becomes metallic it is
protected both by the CO inside the pellet and by a CO veil surrounding the pellet and the pellet
layer as a whole. The maintenance of this CO veil is essential to avoid re-oxidation; particularly in the
latter stages of the process when metallisation advances and CO generation weakens. The process is
therefore controlled to maintain low oxygen potentials in the local furnace atmosphere.

Additional heat is provided by the injection of excess air to burn the evolved volatiles and carbon
monoxide. This combustion provides up to 75% of the total energy to the process. An auxiliary fuel
may be burned in the final reduction zone to balance the local energy requirements (Cairns and
others, 1998). Thus, the amount of coal used in the pellets depends on its volatile matter (VM)
content — more coal is required as the VM increases. However, this decreases the amount of fuel
required for the burners, because of the heat supplied by combustion of the volatiles and CO,
around 3-5 GJ/t DRI.

The carbon content in the pellet influences the iron metallisation and also the remaining carbon
content in the DRI product. The homogeneous mixing of coal with the iron oxide is a key point in
reaching the best DRI quality. Like the rotary kiln, the combustion gases from the burners flow
counter current to the solids flow. The pellets are fed and discharged continuously and stay on the
hearth for only one revolution, typically under 20 minutes, depending on the reactivity of the feed
mixture and target product quality. The DRI composition can be varied depending on the RHF
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operating conditions and the blending ratio of the raw materials. A variable speed hearth drive, for
example, controls the retention time of the pellets and hence the desired product quality with
regard to metallisation degree and carbon content; longer residence times promote stronger pellets.

The burners are fired with natural gas, fuel oil, waste oil or pulverised coal. Pulverised coal firing
increases the capital cost of the plant but provides a more radiant flame than natural gas, however
high volatile coals are preferred (>30% VM, >20% ash).

The sensible heat in the off-gas is recovered and used to preheat the RHF burner combustion air and
dryer air. The off-gas is then cleaned to remove SO, and particulates before being vented to the
atmosphere. Compared to coal-based smelting reduction processes, RHF processes produce lower
volumes of lower energy off-gases, so there is only a small residual capacity for steam generation.

To avoid disintegration of the pellets and to maximise reduction, the furnace atmosphere, gas
velocity and gas composition must be accurately controlled in each zone of the RHF to ensure
smooth heating and reduction of the pellets, and to avoid re-oxidation in the final furnace zone. It is
important to determine the right furnace parameters such as the ratio of the oxidising-to-reducing
gases, residence time, temperature profile and gas velocity in order to optimise productivity and DRI
quality (Degel and others, 2000). The raw materials specifications and the pellet preparation recipe
also need to be optimised according to how the DRI (and HBI) is to be used. Testing in a pilot plant is
required.

Although the coal-based direct reduction concept utilising RHFs is a simple one, commercial
implementation of the concept has not been easily achieved. Drawbacks associated with RHF
processes include:

- Excessive gangue. The reduced DRI pellets are made of an iron matrix in which the residues of
the coal and binder are trapped. The carbon excess, 60 to 90% of the coal sulphur, all the coal
ash and most of the binder thus remain in the product and become part of the feed to the
subsequent steelmaking processes (Borlee and others, 1998).

- Large equipment is required for a commercial unit. A 500,000 t/y unit would need a 500 m” RHF
with an external diameter close to 50 m. On the other hand, the equipment is relatively simple
with most of the furnace constructed from carbon steel, with little expensive alloys, and with
normal ironmaking refractory.

- Operational problems. The RHF operation by Iron Dynamics in Butler, IN (USA) has shown
erratic operation since it started production in 1999. Typical problems related to the strength of
cold-bonded pellets (fines creation leading to dust and vyield losses) and temperature in-
homogeneity across the bed.

Currently, the two main commercially available RHF processes are Fastmet and Inmetco and both
are currently used to process steel mill wastes. However, there are other RHF’s operation — e.g. at
Nippon Steel’s Kimitsu Works and others are expected to come on line in the near future. Research
is being carried out to increase RHF productivity, DRI quality, and fuel efficiency by, for example,
increasing the reaction temperature, the height of the bed, the volatile matter content in the
carbonaceous reductant and increasing post combustion.

New RHF concepts are being developed (e.g. ITmk3 by Midrex) that produce iron nuggets rather
than DRI pellets by melting down the pellets and thus separating the gangue.

Producing a less reduced DRI reduces the need for burner fuel, which is mostly used in the final and
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hottest section where oxidising conditions (from post combustion) should be avoided.

The low productivity of RHFs can partly be overcome by producing DRI with lower metallisation (75%
to 85%, instead of 95%) and completing the final reduction and melting within an Electric Arc
Furnace.

In terms of suitability for PIB, the Nominal Operating capacities of the RHF are very low when
compared with the Blast Furnace route. Of the handful of plants known in the world, the largest by
far is the Hoyt Lake facility in Minnesota, USA. This is a joint venture of Kobe Steel and Steel
Dynamics Inc, commissioned in 2010 using the ITmk3 process with a design capacity of 500 KTPA.

Information produced by Steel Dynamics in their quarterly business updates indicate that the plant is
only operating at about 40% of it’s design capacity after nearly 2 years of operation.

To adopt this process for large scale operation at PIB would require a minimum of 44 units at each
site assuming the current design and operational issues can be overcome.

As described above, the quality of off gas to provide supplementary fuel for generation is also much
lower than the conventional Blast Furnace / Coke oven route.

In terms of specific consumption figures, Midrex/Kobe for ITmk3 quote Per Ton of Nuggets:
e |ron-bearing Feed (t) 1.5
e Coal(t)0.5
e Natural Gas Burner Fuel (GJ) 4.6
e  Electricity (kwh) 200
e Water (m3) 2.0
e Air(m3)85
e Nitrogen (m3) 12
e Direct Labour (personnel) 50 total
e Maintenance (S) 5
e Other($) 15

A List of Known RHF plants is shown on the table below from VDEh Plant facts:
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Country | Company | Location/ Works | Plant Manufacturer Start Process Type Of Ore Reduction Product: Nominal
Status Up Medium: Type Capacity

Japan Aichi Steel | Chita, Nagoya Operating NSC Const. Div., 2008 | RHF EAF Dust Pulverized Sponge Iron 10
Corp Jp Coal

Japan Kobe Steel | Kakogawa, Operating Kobe Steel, Jp 2001 | Fastmet® Mill Scale Fuel Oil Sponge Iron 16

Hyogo Tailings

Japan Nippon Kinuura Operating Nippon Steel, Jp 2008 | RHF BF/BOF Dust Coal Sponge Iron 200
Metal Ind.

Japan Nippon Hirohata, Hyogo | Operating Kobe Steel, Jp 2000 | Fastmet® BF/BOF Dust Coal Sponge Iron 190
Steel Corp

Japan Nippon Hirohata, Hyogo | Operating Kobe Steel, Jp 2005 | Fastmet® BF/BOF Dust Coal Sponge Iron 190
Steel Corp

Japan Nippon Hirohata, Hyogo | Operating Kobe Steel, Jp 2008 | Fastmet® BF/BOF Dust Coal Sponge Iron 190
Steel Corp

Japan Nippon Hirohata, Hyogo | Under Kobe Steel, Jp 2011 | Fastmet® BF/BOF Dust Coal Hbi 220
Steel Corp Const.

Japan Nippon Hikari, Operating NSCConst. Div., 2001 | RHF BF/BOF Dust Coal Sponge Iron 28
Steel Corp | Yamaguchi Jp

Japan Nippon Kimitsu, Chiba Operating Nippon Steel, Jp 2000 | RHF BF/BOF Dust Coal Sponge Iron 300
Steel Corp Pellets

Japan Nippon Kimitsu, Chiba Operating NSC Const. Div., 2003 | RHF BF/BOF Dust Coal Sponge Iron 135
Steel Corp Jp Pellets

Japan Nippon Kimitsu, Chiba Operating Nippon Steel, Jp 2008 | RHF BF/BOF Dust Coal Sponge Iron 300
Steel Corp

South Posco Pohang Operating Nippon Steel, Jp 2009 | RHF BF/BOF Dust Coal Sponge Iron 200

Korea Pellets

South Posco Gwangyang Operating Nippon Steel, Jp 2009 | RHF BF/BOF Dust Coal Sponge Iron 200

Korea Pellets

South Posco Gwangyang Operating Nippon Steel, Jp 2009 | RHF BF/BOF Dust Coal Sponge Iron 200

Korea Pellets

Pr China | Maanshan | Maanshan-I, Operating Nippon Steel, Jp 2009 | RHF BF/BOF Dust Coal Sponge Iron 200
1&S Co Anhui

Taiwan China Kaohsiung Operating Nippon Steel, Jp 2008 | RHF BF/BOF Dust Coal Sponge Iron 200
Steel Corp

United Mesabi Hoyt Lakes, Mn Operating Tenova It,US & 2010 | Itmk3® Fine Ore, Pellets | Pulverized Iron Nuggets 500

States Nugget Kobe Steel Coal Or Coal
Delaware
Llc
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5.1.3 RotaryKiln

A schematic diagram of a rotary kiln process developed by Tata Steel is shown below.

Manufacturing sponge iran
by the TDR process

Stack

E.5.P. IWH.F.B

LESEMD

E.5.F Electro Static Precipitator
WH.R.B, Waste Heat Recovery Bailar
MS Magnetic Separator

PE Praduct Bin

Coal Dolomite Coal

After burning chamber

Feed
Secnndar',l Air

Rotary kiln
Coolar

(

Tt

Submerged airinjection

[+& mrm)

Mag
Jpulley

ME-2

Screens .

(2-8 mm) +

(=3 mm)

ME- 3 Man-

magnetics

Sponge iran
lurnp [+3 rm)

Il aste

Char

PE-4

Magnetics

F‘E-S

PE-2

Fotary kiln cross-sechion

Secondary

Air

Temperature
950-1050 =

S 2Fe+3C0,

Subrnerged

Air Injection

Cre+Coal+Dalo

This process and other rotary kiln processes consist of a revolving horizontal cylinder comprising a
shell with an internal refractory lining. Seals at each end join the rotating cylinder to the stationary
equipment for adding materials and discharging product from the furnace. The furnace is inclined at
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an angle of 3—4° from the horizontal toward the discharge end so the burden travels through the
rotary kiln by rotation and gravity. The overall process requires a duration of approximately 10-12
hours inside the kiln. A metallization of 90-92% should be possible making the product suitable for
charging direct to an EAF furnace for steelmaking.

Coal, flux and iron oxide are fed into the high end of the kiln and pass through a heating zone where
coal is devolatilized and the charge is heated to the reduction temperature. Iron oxide is reduced in
the reduction zone by carbon monoxide.

A portion of the process heat is usually provided by a burner at the solids discharge end of the kiln.
The burner operates with a deficiency of air to maintain a reducing atmosphere in the kiln.
Additional process heat is supplied by combustion of coal volatiles and the carbon monoxide from
the bed. Combustion air is supplied through ports spaced along the length of the kiln. The airflow is
controlled to maintain a relatively uniform temperature profile in the reduction zone and a neutral
or slightly reducing atmosphere above the bed. The kiln gas flows counter current to the flow of
solids.

The iron oxide feed (lump ore or pellets) should fulfil certain requirements regarding chemical
composition, size distribution and behaviour under reducing conditions in the kiln. The feed should
have high iron content so that costs for further processing in the electric furnace are as low as
possible. Sulphur and phosphorus contents should also be low. The minimum size should be
controlled at approximately 5 mm. Besides being elutriated from the kiln, fines contribute to
accretion build-up (ringing) in the kiln. Reduced fines in the product also re-oxidize more rapidly. Ore
reducibility, a measure of the time required to achieve a desired degree of metallization under a
standard set of conditions, has a strong influence on the capacity of the kiln. The behaviour of the
ore under reducing conditions is important, especially with regard to swelling and subsequent
decrepitation.

Important factors in the selection of coals are reactivity, volatile matter content, sulphur content,
ash content and ash softening temperature. Coal reactivity is indicative of the coal’s reduction
potential and with increased reactivity; the throughput of the rotary kiln can be expected to increase
within certain limits. Consideration should be given to the fact that the volatile content generally
increases with reactivity. Because coals with high volatile content generate more gas than can be
used in the process for reduction and fuel, the recovery of the sensible and chemical heat contained
in the waste gas would have to be considered for overall heat economy. Low-sulphur coals are
preferred to minimize sulphur in the DRI product.

The solids discharged from the rotary kiln are cooled, then screened and separated magnetically.
DRI fines can be briquetted and used for steelmaking. A carbon char is separated and recycled to the
kiln to increase fuel efficiency. The off-gas passes through a gravity separation chamber that can also
serve as an afterburner and is then cooled and cleaned before being released to the atmosphere.
Dust from the settling chamber is transported to a waste disposal area.

In the SL/RN process the kiln is fed with indurated pellets and/or lump iron ore. Iron sands are used
at New Zealand Steel, with design modifications to provide efficient operation. A wide range of fuels
and reductants including lignite, char, low temperature coke, coke breeze and anthracite coal have
been used satisfactorily. Depending on the fuel used, the proportion of the reductant fed through
the inlet of the kiln with the oxide feed and the proportion fired through the burner at the kiln exit
will be adjusted. With very low-volatile coal, a supplementary fuel such as natural gas or fuel oil is
fed through the central burner or through the air tubes to maintain the proper temperature profile
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in the kiln. Smooth kiln operation is achieved when operating with a relatively high volatile coal
charged together with the iron burden through the kiln feed end.

5.1.4 Hismelt
A view of the Hismelt Smelting Reduction Vessel (SRV) (Bates and Muir, 2000) is shown below:

hot air blast
1200°C
(oxygen enriched)

l

"

water-cooled

ff
panels in topspace i

coal and ore coal and ore

4 I | .|1
metal 'U_p slag

refractory lined hearth

In the HIsmelt process preheated and pre-reduced iron ore fines (typically <6 mm), waste iron oxide
materials, ground coal (typically <3 mm) and fine fluxes are injected through side mounted water-
cooled lances deep into the metal bath'. Rapid dissolution of coal and smelting occurs and the
resulting gases (mainly CO and H,), along with the injected nitrogen carrier gas, propel a highly
turbulent fountain of metal and slag droplets into the top-space.

Air preheated at 12002C, and enriched with oxygen (35%), is injected through a water-cooled lance
into the top-space. Post-combustion occurs and the energy produced is transferred to the metal and
slag droplets that provide a large surface area for the heat transfer. Post-combustion in the range
50-75% has been achieved (59% is the assumed level in calculations).

The Hismelt flow sheet and mass streams (Goldsworthy and Gull, 2002) are shown below:
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The SRV operates at a moderate pressure of around 1 bar gauge. The hot metal is continuously
tapped through a forehearth (siphon) to maintain a nearly constant metal level within the SRV,
whilst the slag is periodically tapped via a conventional water-cooled taphole. The hot metal is then
desulphurised to produce hot metal with 4% C and low Si.

Production capabilities were assessed across the full range of ferrous feed reduction levels from
hematite, hematite goethite, and goethite ores through to DRI. Normal sinter plant feed and typical
pellet feed materials (80% finer than 40 um) can be directly processed. The process can use coals
ranging in volatile matter from 9.8% (anthracite) to 38.5% (high volatile bituminous). The fixed
carbon, ash, volatile matter, oxygen and sulphur contents do influence productivity. Best results are
achieved using a low volatile (10%) anthracite coal. A commercial plant is estimated to have a coal
rate of around 650 kg/thm (in combination with an ore preheating system).

The fountain of metal and slag coats the water-cooled panels in the slag and top-space area. It is
reported that this results in low refractory wear rates: as low as <1 kg/thm (refractory wear will
occur mainly in the highly turbulent bath area). The hot off-gas from the SRV is cooled via a water-
cooled hood, cleaned in a scrubber, and used to

a) fire the stoves to create hot air blast

b) preheat and pre-reduce the iron-bearing materials

c) used to generate steam and/or electricity.

Advantages of the Hismelt process:
e can use low value iron ore fines and non-coking coals directly (with actual specific consumption
of LV coal expected to be similar to a BF route — once process is fully industrialised)
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® can process steel plant waste materials

® can process high phosphorus ore fines (0.12% P) that are unsuitable for processing in blast
furnaces or DRI.

® most coals can be used. In general, the use of low and medium volatile coals is preferred, but
high volatile coals result in a richer off-gas that can be used for power generation

e flexibility of operation: the process can be started, stopped or idled more easily

® s expected to significantly reduce emissions of SO,, NOx, dioxins and particulates, while some
CO, reduction will be achieved as well.

Disadvantages of the Hismelt process:

e not fully industrialised (see Status)

® expected lower availability (~¥92%) than the BF and higher refractory wear due to aggressive slag
(it typically contains 4% FeO);

e jron yield is slightly lower than for blast furnaces as the FeO content in the slag will be around
4% compared to 2% in blast furnace slag.

e uncertain whether the slag is suitable for direct utilisation in cement production due to its FeO
content.

Status of the Hismelt development:

A commercial plant, costing a reported US$208 million, with a capacity of 800 kt/y, based on a 6 m
diameter SRV was commissioned in 2005 at Kwinana, Australia. It was a joint venture between Rio
Tinto (Australia) 60%, Nucor Corp. (USA) 25%, Mitsubishi Corp. (Japan) 10% and Shougang Corp.
(China) 5%. The Kwinana plant was expected to form the platform from which further scale-up (to 8
m hearth diameter) and development of the process and engineering to be made.

The Kwinana plant has been in production for about 4 years. Annual production —

- 2005 - 9,000 tonnes of pig iron.

- 2006 - 89,000 tonnes of pig iron.

- 2007 - 114870 tonnes of pigiron

- 2008 — up to end June 82218 tonnes of pigiron

Hismelt further optimised the Kwinana Plant operation in the second half of 2008. A major
improvement was made by installing two co-injection Giga lances during the July-August shut-down,
which contributed to better heat transfer efficiency, lower coal rate, and a record high daily and
weekly production rates of 1,834 and 11,000 tonnes respectively. The installation of a full set of Slag
Zone Coolers demonstrated that an extended campaign life can be expected under steady operation
conditions.

The quality of the metal produced so far has been encouraging with carbon levels consistently
around 4.4% * 0.15. Phosphorus and silicon levels have remained extremely low (0.02% + 0.01% P,
<0.01% Si).

The plant achieved a production rate record of over 80 tonnes hot metal per hour and a sustainable
production rate of 75 tonnes hot metal per hour. Numerous other production records have also
been broken including highest production in a week, highest production in a month, and lowest coal
consumption (810 kg per tonne of hot metal).

However, the reported Hot Blast problems imply that the scaled-up (8m) SRV (~1.5 Mt/y) will be
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designed with 4 off-centre lances instead of 1 large centre lance (currently).
In March 2009, Hismelt advised that the plant had been put on a 12 months “Care and
Maintenance” period due to the depressed global market for Pig Iron.

In December 2010 Rio Tinto advised “that the Hismelt joint venture partners agreed to permanently
close the Kwinana site and terminate the joint venture. The majority of closure work is expected to
be completed by 2014. The technology business (100 per cent Rio Tinto owned) continues and a
number of licensing opportunities are progressing.”

In terms of suitability for PIB therefore, Hismelt technology is not sufficiently mature to suit the large
scale production requirements of the project.

5.1.5 Corex/Midrex

The Corex process is the most developed of the smelting reduction technologies using coal and has
been in commercial operation since 1989. It combines a melter-gasifier vessel with a reduction shaft
to produce a liquid product that is very similar to blast furnace hot metal. Four commercial plants
are currently in operation based on the C-2000 module, which has a production capacity of 0.8-1
Mthm/y, namely at Posco’s Pohang Works in South Korea, at Saldanha Steel’s plant at Saldanha Bay,
South Africa,Essar Steel, Hazira, Gujarat steel plant (2 modules) and at Jindal Vijayanagar Steel’s steel
plant at Torangallu, Karnataka, India (2 modules).

At Saldanha Steel and Essar, the Corex plant has been combined with EAF steelmaking, whilst Jindal
and Posco have used the BOF route. Modifications have been introduced as experience with the C-
2000 plants is gained. For example, unexpected wear of the refractory lining in the first C-2000 plant
at Posco has resulted in changes in the refractory and cooling system design in the melter-gasifier. A
C-3000 module with a production capacity of 1.2-1.5 Mthm/y is now available (and used for Finex at
Posco). Two C-3000 modules are installed at Shanghai Baosteel Pudong Iron and Steel Co. Ltd.
(Baosteel) in Luojing, near Shanghai, China.
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Figure 13 — Corex Schematic
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Lump iron ore and/or pellets, and additives (limestone and dolomite) are charged into the top of a
reduction shaft. Reducing gas from the melter-gasifier is injected into the lower part to reduce the
iron ore to sponge iron (DRI). The additives ensure that adequate slag basicity and sulphur removal
from the hot metal in the melter-gasifier is achieved. The hot DRI (metallisation 80-95%) and
calcined additives are then transferred into the melter-gasifier by screw conveyors. Lump coal (6-50
mm) is fed in separately through the dome where it falls onto the char bed above the hearth. In the
hot, reducing atmosphere (about 10002C), the coal is dried and devolatilised to char. The tars and
other volatile matter from the coal are cracked and oxidised to mainly carbon monoxide and
hydrogen.

Heat for the processes is supplied by the reaction of coal char with the injected oxygen to form
carbon monoxide. The DRI passes through the char bed, where it is finally reduced and melted,
creating a pool of slag and metal, both are periodically discharged by conventional tapping
procedures. The reducing gas, containing about 65% CO and 20% H2 (rest CO2, H20, N2), exits the
melter-gasifier at a temperature of 10002C, and is cooled by recycled process gas to 800-8502C.

After cleaning in a cyclone, the gas is fed into the reduction shaft to reduce the iron ore. The fines
captured in the hot cyclone are recycled to the melter-gasifier. The top gas leaving the reduction
shaft is cooled and cleaned in a scrubber, when it is now termed the export gas. This gas generally
has a net calorific value of about 7,500-8,500 kJ/m3. This corresponds to about half of the energy
content of the feed coal. The export gas can be used for a variety of heating, drying, metallurgical,
chemical and power generation purposes.

The maximum productivity of Corex plants has been achieved by charging 70% pellets and 30% lump
ore to the reduction shaft. Iron ore fines cannot be used without agglomeration in the reduction
shaft because of the need to ensure adequate permeability within the bed to permit access and
passage of the reductant gas. Instead, the iron ore fines are mixed with the coal and charged directly
into the melter-gasifier. Iron ore fines can form up to 15% of the total iron-bearing charge.

Fine steel plant waste products, such as dusts and scales, can also be charged into the melter-
gasifier. At the Jindal plant, BOF slag is used as a substitute for limestone, and the Corex sludge is
mixed with the pelletising plant feed as a substitute for coal fines. The undersized limestone and
dolomite fines (<6.3 mm) that cannot be charged through the reduction shaft can be charged into
the melter-gasifier to fine-tune the slag chemistry. At the Saldanha Steel plant, sludge from the wet
scrubbers and dust are granulated in a specially designed granulation plant. The granules are sold to
a cement producer, but there are plans to recycle some to the melter-gasifier.

The chemical and physical properties of the iron ores and pellets affect the productivity of the
plants. The total iron content should be above 60%, and the sum of the SiO2 and Al203 contents
should be below 6% to keep the slag volume low. Separation of reducing gas generation from the
reduction of iron ore allows a wide variety of coals or their blends to be used, although coal
composition does affect its consumption, offgas quality and the amount of excess reducing gas.

A small amount of coke is used in the Jindal plant, before and after shutdowns for process corrective
measures. The plant also requires about 10-15% coke, it is primarily required to improve char bed
permeability within the melter-gasifier.

The overall economics of Corex depend to a large extent on the economic utilisation of the export
gas. Both plants at Jindal and Posco were set up within existing integrated steel units where the
prevailing gas deficit is met by the Corex export gas. At Posco the export gas is utilised for power
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generation, and at Jindal for both power generation and pellet production.

A different option was implemented at Saldanha Steel. The export gas, after removal of the CO2, is
utilised in an adjacent Midrex direct reduction plant.

The Midrex process was developed by the Surface Combustion Division of Midland-Ross Corporation
in the USA in the mid 1960’s. In 1983 Midrex was acquired by Kobe Steel.

The Midrex process produces DRI from pellets using a reducing gas. This DRI is then typically used in
EAF steelmaking, as a substitute for metal scrap.

The Midrex process is the most widely used DRI process and typically uses natural gas to produce the
reductant gas. When this is not economically available, the required reducing gas can be produced
by a coal gasifier (not yet commercially used) or the Corex melter-gasifier. The latter option is
operated at Saldahna (SA). This combined Corex-Midrex plant produces around 800,000 t/y of hot
metal and 800,000 t/y of DRI.

In terms of the suitability for PIB, the main issue with these processes is again down to scale factor
with a typical maximum sized unit producing circa 1,500,000 t/y compared with a Blast furnace
producing up to 4,400,000 t/y.

5.1.6 Finex

Finex is an innovative Ironmaking process which has been developed by Siemens VAl and Posco.

A Schematic of the process is shown below:
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Molten iron is produced directly using iron ore fines and non-coking coal rather than processing
through a sinter plant and coke ovens as the traditional blast furnace route.
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In the Finex process, iron ore fines are charged into a series of fluidized-bed reactors. The fines pass
in a downward direction where they are heated and reduced to direct-reduced iron (DRI) by means
of a reduction gas — derived from the gasification of the coal — that flows in the counter-current
direction to the ore.

The DRI fines are then hot-compacted to hot-compacted iron, transferred to a charging bin
positioned above a melter gasifier and then charged by gravity into the melter gasifier where
smelting takes place.

The tapped product, liquid hot metal, is equivalent in quality to the hot metal produced in a blast
furnace or Corex plant.

Because the preliminary processing of raw materials is eliminated, the construction of the Finex
plant costs less to build than a blast furnace facility of the same scale. Furthermore, a 10-15%
reduction in production costs is expected through cheaper raw materials, reduction of facility cost,
pollutant exhaustion, maintenance staff and production time.

The excess gas produced from the process can be further utilised for the generation of Electricity.
In addition, it is eco-friendly in that it produces less pollutant such as SOx, NOx, and carbon dioxide

than traditional methods.

Current Status

Posco together with Siemens VAI have designed and built the first commercial operational plant in
Korea producing 1.5 million tonnes of hot metal per year. Posco are now considering scaling up to 2
million tonnes per annum.

Based on work completed so far, Posco estimate that the Finex equipment costs only 80% of the
traditional Blast furnace route costs with operating costs of 85% of the blast furnace route costs.

5.1.7 Natural Gas Based Zero-Reforming HYL Process

The HYL process was developed by Hojalata Y Lamina s.a. (Hylsa) of Monterrey, Mexico with the first
commercial unit starting production in 1957.

The Zero Reforming (ZR) HYL process is one of the latest developments by Tenova-HYL. A diagram of
the process is shown below:
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The HYL furnace is a moving bed shaft type reactor operating at a pressure of approximately 8 bar.
Feed material in the form of pellets and/or lump ore is charged through a set of pressurizing and
depressurizing bins and sealing valves.

Iron oxide is reduced by a counter current flow of reducing gas which contains mainly H, produced
by self-reforming of natural gas inside the reactor, where fresh reduced iron plays the role of
catalyst.

Due to high content of H,, reduction reactions are fast and residence times of 2 — 4 hours are
achieved. Natural gas is injected into the reducing gas circuit before the humidifier. Reduced
material flows down into a transition zone where most of the carburization of DRI takes place.

Depending on the type of product, the material continues to flow down into either a cooling zone
where it is cooled by a counter current flow of cooling gas to produce cold DRI, or is hot discharged
into briquetting machines to produce HBI, or discharges hot into a HITEMP® pneumatic transport
system to be directly charged into EAF (HDRI).

The product discharges through a set of pressurizing and depressurizing bins and seal valves to keep
the reactor high pressure isolated from atmosphere. Spent gas is cooled and cleaned of CO, and
sulphur and re-circulated into a reducing gas circuit. The process has the capability to produce DRI
with carbon content in the range between 1.5 to 5 %.

Main Benefits
¢ No need for coking coal and coke
e Lower natural gas consumption compare to reformer based HYL process
e Production of high carbon DRI
¢ Production of hot DRI that could be charged to an EAF with significant energy savings

Main Disadvantages
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® Requires additional electricity and Oxygen over traditional HYL process
e Typically installed capacity is IMTPA with up to 1.75MTPA under development.

5.1.8 Coal Based HYL Process

The schematic of this process is shown below:
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The HYL reactor and its peripheral systems and principles of operation are the same as the gas based
HYL process in which oxide material is fed from top and is reduced by a counter current flow of H,
and CO containing gas.

Since natural gas is not available for the carburization of DRI, lower carbon content of product is
expected to be approximately 0.4 %. Similar to gas based HYL process, furnace top gas is cooled and
cleaned and its CO, is removed and then recycled into the reducing gas circuit.

Reducing gas is produced in a coal gasifier that can process practically any kind of carbon bearing
material. Coal and Oxygen are injected into the gasifier and almost all carbon in the coal is gasified.
The gas is dust laden and includes CO, and H,0 and other impurities. It is cleaned and cooled in a
series of cyclones and H,0, CO, and Sulphur are removed.

Since the reactor is designed to work with high H, content reducing gas, and the gas from the gasifier
contains considerable amounts of CO, a gas shift reactor is required to convert CO into H, by the

reaction CO + H,0 > CO, + H,

The shift reactor is installed before the CO, removal system. The temperature and pressure of the
gas is then regulated before injection into the reactor.
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Main Advantages
No need for coking coal and coke
No need for natural gas

Usage of low quality coals

W

TATA

Production of hot DRI that could be charged to an EAF with significant energy savings

The main disadvantages are as per the Natural Gas HYL process described earlier.

5.1.9 Electriclron Furnace (EIF)

The Electric Iron Furnace is a fixed position circular refractory lined airtight vessel that utilises direct
arc heating via three electrodes. The technology was first developed by in 1995 by Midrex and Kobe
Steel using DRI produced from the RHF pilot plant located at the Kakogawa Steel Works, Japan.
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The EIF is stationary, has a fixed roof and tapping is carried out by drilling out a tap hole similar to a
blast furnace tapping. DRI is continually gravity fed (either hot or cold) from storage bins located
above the furnace.

It is a batch process that utilises pre-baked graphite electrodes (similar to an EAF) and a large hot
heel practice to allow for variations in DRI chemistry. As the EIF is sealed and maintained under

highly reducing conditions sulphur removal is efficient. Typical hot metal analysis produced by the
Midrex pilot plant is as follows:
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Status of EIF Technology

As previously mentioned Midrex have a 1.5 ton pilot EIF at their research centre in the USA, however
the only industrialised application was installed by Paul Wurth at Differdange, Luxembourg, as a part
of their Primus Process. This process was designed to treat EAF red dust and oily sludge produced by
the various Arbed (now Arrcelor Mittal) steel plants located in Luxembourg.

EIF Productivity

Limited data is available on EIF productivity, however the Midrex 1.5 tonne pilot plant had
production rate of 260 lbs/h with an electrical energy input of 250kVA from a single phase AC
transformer.

EIF Unit Size & Capital Costs

The only industrialised reference plant at Differdange, Luxembourg, is reported to now be producing
approximately 125 kt/y. Due to the limited published data of EIF’s it is not possible to make any
sensible comment on the scaling up of units, however Paul Wurth claim they are comfortable with
scaling it to 500 kt/y.

Capital Costs

Based on a budget estimate from Midrex it is recommended to use a preliminary capital cost
estimate of US$160/thm, hence cost per 125 kt/y unit is US$20M.

Please note that given the very limited public availability of capital data on EIF’s we strongly
recommend to use supplier capital quotes as part of the detailed project report.

Estimated Consumptions

The unit consumption of the RHF-EIF route was estimated by using the IRMA RHF-EIF model (a
steady state heat & mass balance model developed at the Tata RD&T Ironmaking department). Two
cases were calculated: DRI with 70% and 85% metallisation.

Input data and assumptions on the EIF

e 30% of arc power is assumed to be lost to the 