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WHO IS IIR?

Independent Investment Research, “IIR”, is an independent investment research house based in Australia and the United States. IIR specialises in the analysis of high quality commissioned research for
Brokers, Family Offices and Fund Managers. IR distributes its research in Asia, United States and the Americas. IIR does not participate in any corporate or capital raising activity and therefore it does
not have any inherent bias that may result from research that is linked to any corporate/ capital raising activity.

IIR was established in 2004 under Aegis Equities Research Group of companies to provide investment research to a select group of retail and wholesale clients. Since March 2010, IIR (the Aegis Equities
business was sold to Morningstar) has operated independently from Aegis by former Aegis senior executives/shareholders to provide clients with unparalleled research that covers listed and unlisted
managed investments, listed companies, structured products, and IPOs.

IIR takes great pride in the quality and independence of our analysis, underpinned by high caliber staff and a transparent, proven and rigorous research methodology.

INDEPENDENCE OF RESEARCH ANALYSTS

Research analysts are not directly supervised by personnel from other areas of the Firm whose interests or functions may conflict with those of the research analysts. The evaluation and appraisal of research
analysts for purposes of career advancement, remuneration and promotion is structured so that non-research personnel do not exert inappropriate influence over analysts.

Supervision and reporting lines: Analysts who publish research reports are supervised by, and report to, Research Management. Research analysts do not report to, and are not supervised by, any sales
personnel nor do they have dealings with Sales personnel

Evaluation and remuneration: The remuneration of research analysts is determined on the basis of a number of factors, including quality, accuracy and value of research, productivity, experience, individual
reputation, and evaluations by investor clients.

INDEPENDENCE - ACTIVITIES OF ANALYSTS

IIR restricts research analysts from performing roles that could prejudice, or appear to prejudice, the independence of their research.

Pitches: Research analysts are not permitted to participate in sales pitches for corporate mandates on behalf of a Broker and are not permitted to prepare or review materials for those pitches. Pitch materials
by investor clients may not contain the promise of research coverage by IIR.

No promotion of issuers’ transactions: Research analysts may not be involved in promotional or marketing activities of an issuer of a relevant investment that would reasonably be construed as representing
the issuer. For this reason, analysts are not permitted to attend “road show" presentations by issuers that are corporate clients of the Firm relating to offerings of securities or any other investment banking
transaction from that our clients may undertake from time to time. Analysts may, however, observe road shows remotely, without asking questions, by video link or telephone in order to help ensure that they
have access to the same information as their investor clients.

Widely-attended conferences: Analysts are permitted to attend and speak at widely-attended conferences at which our firm has been invited to present our views. These widely-attended conferences may
include investor presentations by corporate clients of the Firm.

Other permitted activities: Analysts may be consulted by Firm sales personnel on matters such as market and industry trends, conditions and developments and the structuring, pricing and expected market
reception of securities offerings or other market operations. Analysts may also carry out preliminary due diligence and vetting of issuers that may be prospective research clients of ours.

INDUCEMENTS AND INAPPROPRIATE INFLUENCES
IR prohibits research analysts from soliciting or receiving any inducement in respect of their publication of research and restricts certain communications between research analysts and personnel from other
business areas within the Firm including management, which might be perceived to result in inappropriate influence on analysts’ views.

Remuneration and other benefits: [IR procedures prohibit analysts from accepting any remuneration or other benefit from an issuer or any other party in respect of the publication of research and from offering
or accepting any inducement (including the selective disclosure by an issuer of material information not generally available) for the publication of favourable research. These restrictions do not preclude the
acceptance of reasonable hospitality in accordance with the Firm's general policies on entertainment, gifts and corporate hospitality.

DISCLAIMER

This publication has been prepared by Independent Investment Research (Aust) Pty Limited trading as Independent Investment Research (“IIR”) (ABN 11 152 172 079), an corporate authorised representative of
Australian Financial Services Licensee (AFSL no. 410381. IR has been commissioned to prepare this independent research report (the “Report”) and will receive fees for its preparation. Each company specified
in the Report (the “Participants”) has provided IIR with information about its current activities. While the information contained in this publication has been prepared with all reasonable care from sources that IIR
believes are reliable, no responsibility or liability is accepted by IIR for any errors, omissions or misstatements however caused. In the event that updated or additional information is issued by the “Participants”,
subsequent to this publication, IR is under no obligation to provide further research unless commissioned to do so. Any opinions, forecasts or recommendations reflects the judgment and assumptions of IR as
at the date of publication and may change without notice. IR and each Participant in the Report, their officers, agents and employees exclude all liability whatsoever, in negligence or otherwise, for any loss
or damage relating to this document to the full extent permitted by law. This publication is not and should not be construed as, an offer to sell or the solicitation of an offer to purchase or subscribe for any
investment. Any opinion contained in the Report is unsolicited general information only. Neither IIR nor the Participants are aware that any recipient intends to rely on this Report or of the manner in which a
recipient intends to use it. In preparing our information, it is not possible to take into consideration the investment objectives, financial situation or particular needs of any individual recipient. Investors should
obtain individual financial advice from their investment advisor to determine whether opinions or recommendations (if any) contained in this publication are appropriate to their investment objectives, financial
situation or particular needs before acting on such opinions or recommendations. This report is intended for the residents of Australia. It is not intended for any person(s) who is resident of any other country. This
document does not constitute an offer of services in jurisdictions where IR or its affiliates do not have the necessary licenses. IIR and/or the Participant, their officers, employees or its related bodies corporate
may, from time to time hold positions in any securities included in this Report and may buy or sell such securities or engage in other transactions involving such securities. IR and the Participant, their directors
and associates declare that from time to time they may hold interests in and/or earn brokerage, fees or other benefits from the securities mentioned in this publication.

IIR, its officers, employees and its related bodies corporate have not and will not receive, whether directly or indirectly, any commission, fee, benefit or advantage, whether pecuniary or otherwise in connection
with making any statements and/or recommendation (if any), contained in this Report. IR discloses that from time to time it or its officers, employees and related bodies corporate may have an interest in the
securities, directly or indirectly, which are the subject of these statements and/or recommendations (if any) and may buy or sell securities in the companies mentioned in this publication; may affect transactions
which may not be consistent with the statements and/or recommendations (if any) in this publication; may have directorships in the companies mentioned in this publication; and/or may perform paid services
for the companies that are the subject of such statements and/or recommendations (if any).

However, under no circumstances has IIR been influenced, either directly or indirectly, in making any statements and/or recommendations (if any) contained in this Report. The information contained in this
publication must be read in conjunction with the Legal Notice that can be located at http://www.independentresearch.com.au/Public/Disclaimer.aspx.

THIS IS A COMMISSIONED RESEARCH REPORT.

The research process includes the following protocols to ensure independence is maintained at all times:

1) The research process has complete editorial independence from the company and this included in the contract with the company;

2)  Our analyst has independence from the firm’s management, as in, management/ sales team cannot influence the research in any way;

3) Our research does not provide a recommendation, in that, we do not provide a “Buy, Sell or Hold" on any stocks. This is left to the Adviser who knows their client and the individual portfolio of the client.

4)  Qur research process for valuation is usually more conservative than what is adopted in Broking firms in general sense. Our firm has a conservative bias on assumptions provided by management as
compared to Broking firms.

5)  All research mandates are settled upfront so as to remove any influence on ultimate report conclusion;

6)  All staff are not allowed to trade in any stock or accept stock options before, during and after (for a period of 6 weeks) the research process.

For more information regarding our services please refer to our website www.independentresearch.com.au.
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The investment opinion in this report is current as
at the date of publication. Investors and advisers
should be aware that over time the circumstances
of the issuer and/or product may change which
may affect our investment opinion.
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Initiation - July 2018

JOINING THE HPA REVOLUTION

In acquiring the Yendon High Purity Alumina Project ("Yendon" or "the Project'), Hill End Gold
("Hill End" or "the Company") has seen the opportunity in the forecast growth of the high purity
alumina ("HPA") market. Although being around for some time, the market for HPA is forecast
to grow by a CAGR of between 15% and 20% over coming years, largely on the back of
expected demand from LED lighting and separator sheets in Li-ion batteries.

Historically, HPA has been produced from the dissolution of metallic aluminium, an expensive
process that we estimate costs in the order of US$17.000/tonne of HPA produced. Recent years
have seen companies investigating producing HPA directly from high purity kaolin through HCI
leaching and purification, with ASX listed Altech Chemicals Limited (ASX: ATC, "Altech”, market
capitalisation of A$72 million) now commencing construction on a plant in Malaysia that will
use kaolin from Meckering in Western Australia. This is a potentially disruptive technology, with
significantly lower costs of production than the traditional method.

The success of Altech opens the door for Hill End, which is developing a similar technology, and
has successfully produced the required 99.99% Al,O3 ("4N") in bench scale work from material
from its 100% owned Yendon kaolinite deposit, just 100km from Melbourne in Victoria, and
which has resources for a multi-decade operation. The production of 4N HPA was part of a
recently completed Pre-feasibility Study (‘PFS"), which returned an aftertax NPV, of US$692
million, for a 39 year, 8,000tpa HPA operation with estimated up-front capex of US$271 million
and operating costs of US$7668/tonne of HPA.

The company will now commence a Definitive Feasibility Study ("DFS"), which will include a
pilot plant to demonstrate the scalability of the process. It is expected that this study will be
completed in Q3, 2019, with planned production, predicated on a positive DFS, approvals and
financing targeted for late 2022.

KEY POINTS

Growth market: \With the market for HPA expected to grow at between 15% and 20% over
coming years, there will be room for new players, particularly with disruptive, lower cost
production technologies.

4N HPA produced: The production of the required purity 4N HPA has demonstrated, at least on
a bench scale, that the Company's HCI leach processing works, and that the Yendon kaolinite
is fit for purpose.

Long life operation: The resources at the Yendon kaolinite deposit are more than adequate
for the 39 year operation modelled by the Company in the PFS - there is also the potential to
source kaolin from Imery's nearby mining operations.

Process plant site optionality: Given the relatively low tonnages of material that will need
to be shipped (and the relatively low cost of freight compared to operating costs and product
prices) there is optionality to site the processing plant in areas with relatively low operating
costs; Hill End will be conducting a plant site study as part of the upcoming DFS.

Infrastructure rich: The proposed mine site and plant site (as it stands) are well served by
transport and power infrastructure; in addition they are proximal to residential skilled work
forces.

Leveraged to success: \With a current market capitalisation of only A$11.5 million, Hill End is
well leveraged to positive news flow from ongoing studies related to the DFS; this has been
demonstrated by Altech which has moved from a sub-A$10 million market capitalisation in mid-
2015 to over A$70 million currently.

Experienced personnel: Company personnel have significant experience in technical and
commercial aspects of the junior resources sector.

VALUATION SUMMARY

¢ We have a base case valuation/12 month price target of A$0.38/share for Hill End, with
90% of this forYendon - this is based on a capital structure diluted for 20 million outstanding
consideration shares.

¢ Key drivers in value will be successful pilot scale production of 4N HPA, which is expected
during the upcoming DFS.

¢ We see considerable upside in this with material success in ongoing activities.

glNDEPENDENT
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SWOT ANALYSIS
Strengths

¢ Forecast growth market: The HPA market is forecast to grow strongly over coming years,
with Hill End poised to take advantage of this.

¢ Disruptive technology: The proposed HCI leach/solvent extraction processing technology
is disruptive, and could turn the HPA industry around; the potential for cheaper processing,
although potentially leading to lower HPA prices, could lead to increases in demand over
and above that currently forecast.

¢ Precedent set by Altech: The success of Altech in obtaining finance for a similar process
should smooth the way for new entrants considering entering the industry.

¢ Ideally located: Both the planned mine and processing facility are in a stable jurisdiction
that is well served by infrastructure and has a readily available skilled work force.

Weaknesses

¢ Unproved technology: Hill End's technology is yet to be proved on a pilot or commercial
scale; there can be issues in scaling up processing from bench scale test work.

¢ Costs: Victoria (and indeed most of Australia) is marked by relatively high costs, including
labour and power which are two key inputs into the production of HPA.

Opportunities

¢ Plant location: To take advantage of lower operating costs there is the potential, given
the need to only ship relatively small tonnages of feedstock and relatively low transport
costs compared to the overall potential value of the product, to site the processing plant
in a different jurisdiction

¢ Expansion and licencing: Once commerciality is established and should the market
warrant it, there may the potential to licence the technology, else look for expansion
opportunities; there will also be the opportunity to enter into the faster growing and higher
priced 5N HPA market.

Threats

¢ Metallurgy/processing: The key threat to the viability of the Project is getting the
processing to work consistently in scaled up testwork; this will also apply to the
performance of any completed commercial plant.

¢ Predatory pricing by existing producers: Existing HPA producers may react to lower
cost newcomers through cartel behaviour or predatory pricing with increased production,
however the lower cost of production through the acid leach process does provide some
protection from this. On the positive side existing players may look to buy the new process
once it is established.

¢ Growth in demand not as expected: Forecasting is an inexact art at best, and there is
always the risk that the demand may not grow as expected, particularly in relatively new
or niche commodities; this may affect the ability to fund a full scale development, else lead
to lower prices resulting in lower returns to shareholders.

¢ Funding: This takes two forms; the ability to fund the upcoming study and then, should a
decision to mine be made, funding the development. The Company has estimated that it
will cost ~A$5-6 million to complete the DFS in a addition to the ordinary costs of running
the business of A$1-2 million. To offset this there are a few potential sources of funding,
including exercise of options (a number of options are just out of the money) and proceeds
from the sale of the gold assets, which may cover costs through to the completion of
the DFS. In addition the Company is in discussions with potential development finance
providers, with the potential to become involved in the Project through the DFS so as they
become aware of the opportunities and risks prior to making any decision on development.

Independent Investment Research QINRE}?ENR?M
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OVERVIEW
STRATEGY AND PROJECT OVERVIEW

¢ Hill End's activities are concentrated on the Yendon High Purity Alumina Project, located
approximately 100km NW of Melbourne and 15km SE of Ballarat in southern Victoria
(Figure 1); the Company also owns the Pittong Project, centred approximately 35km west
of Ballarat (Figure 1).

Figure 1: Yendon project location map
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¢ The rationale is to supply the forecast upcoming strong growth in demand for “4N”
(99.99% purity) HPA, a key constituent in LED light globes (which currently use 85% of
the product), with another key growth market to be separator sheets in Ll-ion batteries.

¢ The market for 4N HPA was ~25,700t in 2017, with forecasts for demand in 2025 ranging
from ~60,000tpa to over 120,000tpa; most of the difference here is due to different
forecasts for the separator sheet market, with these ranging from ~15,000tpa to 76,000tpa.

¢ Current production is from the conversion of aluminium metal, with our estimate of
operating costs being in the order of US$17000/tonne, based on prices for the finished
product averaging ~US$25,000/tonne.

¢ Hill End and a handful of other developers globally are looking at disruptive HCI leaching
technology, to convert high purity kaolin to HPA, with costs of production estimated to be
in the range of ~US$7500 - US$10,000/tonne; the technology, which largely uses “off the
shelf” equipment was originally developed in the 1940's in the US; differences between
developers lies largely in the purification steps to produce HPA of the required purity from
leach solutions.

¢ The Company is targeting high purity kaolin to use as a feedstock for HPA production from
its 100% owned Yendon deposit; both the Yendon and Pittong projects are in areas where
French company Imerys is mining kaolin, with this being treated at a plant at Pittong.

¢ Current plans are to build an 8,000tpa HPA processing plant at Altona in Melbourne,
however the Company is investigating other processing options, including offshore, to
take advantage of lower operating costs, particularly power and labour.

¢ Altech, the most advanced of the ASX-listed HPA developers is doing just that - construction
is due to begin on their 4,500tpa plant in Johore, Malaysia, which will use feed from the
Meckering deposit located approximately 100km east of Perth in Western Australia.

¢ Hill End also owns the Hill End and Hargraves gold projects in NSW; given that these are
currently up for sale they will not be discussed further.

FINANCIAL POSITION

¢ Asof March 31, 2017 the Company had A$2.372 million in cash and no debt, with A$0.075
options that are currently just out of the money having the potential to bring in A$3.36

million; in addition a successful gold asset sale may bring in the cash required to fund the
DFS.
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Independent Investment Research

¢ Over the twelve months to March 31, 2017 the Company spent A$1.055 million on
exploration and A$1.615 million on administration; exploration expenditure accelerated
from the September, 2017 Quarter following the Yendon acquisition.

¢ Over the same period the Company raised A$4.176 million from the issue of shares and
conversion of options; this included a placement of ~375 million shares at A$0.10/share
to raise A$3.75 million before costs; the issue included one A$0.20, 30/7/2020 option for
each two shares subscribed for.

YENDON HPA PROJECT - HILL END GOLD 100%

Location and Tenure

¢ The combined Yendon and Pittong Projects comprise four exploration licences (“EL"),
covering a total area of 94km? (Yendon) and 221km? (Pittong); there is also a Retention
Licence Application over the Yendon kaolinite deposit that is yet to be granted.

¢ All tenements are in good standing, however one, EL5457 due for renewal in September
2018, is in the process of being renewed.

¢ The area has a history of kaolin mining, with Imerys currently active in the region, and the
nearby regional centre of Ballarat having a long history of gold mining.

¢ The region is well served by transport and power infrastructure, and within ready trucking
or rail distance to Melbourne, either for processing if the Altona option is retained, else for
shipping if an overseas option is chosen.

Acquisition Details

¢ The proposed acquisition of the Project was announced to the market on May 9, 2017 with
completion of the acquisition, following due diligence being announced on July 17, 2017.

¢ The agreement involved the acquisition of 100% of Pure Alumina Limited (“PAL’), a
private company controlled by Tom Eadie and Tolga Kumova, who were founders of Syrah
Resources Limited (ASX: SYR).

¢ Details of the acquisition are presented below:

— Upon completion of due diligence and conditions precedent, a Sale Agreement will
be entered into and HEG will issue 8m shares and pay $100,000 in cash (completed),

—  HEG will be operator of the assets and will pay for all costs,

— Upon completion of conditions precedent and signing of a Sale Agreement, the
vendors will have the right to appoint one director to the HEG board (Tom Eadie has
recently been appointed to the Board),

— On completion of a Pre-feasibility Study, HEG will issue 20m shares to PAL and
HEG will own the tenements, HPA information and related rights (the PFS has been
completed, however the shares are yet to be transferred),

—  Completion of a viable Definitive Feasibility Study (“DFS") is expected to occur within
2 years and at such time HEG will issue $1.5m shares at the lesser of A$0.20per share
and the 30 day VWAR

— If a viable DFS is not achieved within two years then $100kpa payments, pro rata per
month, will be payable to PAL until achieved or up to 31 December 2022; and,

- Upon receipt of a sales contract for 100% of offtake for 1.5 times the capital payback
period, HEG will issue $0.5m in shares at the lesser of 20c per share and the 30 day
VWAP

¢ Key points of the acquisition include that the majority of the consideration is performance
based and in HEG shares - this has involved only minimal up-front cash payments.

Geology, Mineralisation and Resources

Geology and Mineralisation

¢ The kaolin deposits in the Ballarat region are developed over Siluro-Devonian granitoids of
the Macquarie Arc, with the granites related to the rifting of an earlier turbiditic sediment
package.

¢ At Yendon, the kaolin is formed by the strong weathering of an adamellite (which is
composed largely of quartz and feldspars, with some accessory mafic and oxide minerals)
- this weathering removes the majority of the mobile elements, with silica (quartz) and
kaolin (weathered feldspars) remaining.

INVESTMENT RESEARCH
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¢ The nature of formation of the kaolin results in the deposits being shallow and flat lying,
with this within a profile which includes (Figure 2):

— Overburden of transported soils, clays and silts, with this averaging 2m - 3m in
thickness, with a maximum thickness of 8m,

—  The kaolin zone, which averages 8m in thickness, with a maximum of 22m,

— Decomposed adamellite, which is transitional between the kaolin and fresh adamellite;
and,

—  Fresh adamellite (which was not intersected in the drilling).

¢ The recognised mineralisation covers an area of ~40ha, extending for up to ~1,000m east-
west and up to 600m north-south (Figure 3).

¢ The nature of the mineralisation will result in a simple, free dig mining operation with a low
strip ratio and little (if any) contamination from the wall rocks.

Figure 2: Yendon kaolin deposit typical cross section
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Figure 3: Yendon kaolin deposit drilling plan
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Exploration and Development Activities
¢ Activities completed by Hill End to date have been targeted at completion of the recently
completed PFS.
¢ Key technical activities have included:
—  Resource drilling,
—  Estimation of an initial MRE; and,
—  Metallurgical test work.

¢ The results of this work have been used in the PFS, with, given the nature of the proposed
operation, metallurgy being by far the most critical facet.

Resource Drilling

¢ Resource drilling (undertaken by Hill End Gold in late 2017) included 121 aircore holes for
1,607m (of which 84 holes/926m were assayed) and 15 diamond holes for 228m - diamond
holes largely twinned aircore holes (Figure 4) and were used for density measurements
and not assayed.

¢ Drill spacing was 50m x 50m in priority areas, with this expanded to 100m x 100m largely
in the northern area.

Mineral Resource Estimate
¢ TheinitialYendon MRE is presented inTable 1; given the nature of the proposed operations

this is sufficient for a multi-decade nominal 8,000tpa HPA operation which will only require
~87000tpa of mined material.

Table 1: Yendon JORC 2012-compliant Mineral Resource Estimate

Tonnage (Mt) <63 pm concentrate grades (%)
. Con Mass -
Class In situ Mass T Al,O; Ca0 Fe KO Mg0 Na,0 Si0, TiO,
Measured 1.7 0.8 43.1 35.1 0.1 0.8 0.2 0.1 0.2 47.8 1.1
Indicated 2.0 0.8 43.1 343 0.1 0.9 0.3 0.1 0.2 489 1.1
Total 3.7 1.6 43.1 34.7 0.1 0.8 0.2 0.1 0.2 48.4 1.1

Source: Hill End Gold

Metallurgy

¢ The metallurgy, and more specifically, the ability to produce 4N quality HPA from the kaolin
feedstock is the critical facet of any proposed operation; any operation needs to produce a
reliable, consistent supply of HPA to attract offtake agreements.

¢ Metallurgical test work was initially commenced by the vendors, with Hill End Gold
continuing on with the work; this work is ongoing, being a critical part of the DFS, which is
expected to include a pilot leach/extraction plant.

¢ Although the planned circuit will be largely comprised of off the shelf components,
some processes, especially in the extraction and cleaning areas have been developed in
conjunction with the Project metallurgist and engineers (BHM and Primero), and hence are
proprietary, and cannot be discussed in detail here.

¢ As announced to the market on January 10, 2018, 4N HPA was successfully produced
using conventional processes in a bench scale trial at Nagrom Laboratories in Perth (using
the -63um fraction of 2kg representative sample of Yendon kaolin), with results of this
work presented in Table 2.

¢ This was followed on by processing a bulk sample as part of the PFS using a ~425kg
composite; this produced an HPA sample with a purity of 99.9936% Al,O3, with reportable
impurities well within acceptable limits - iron was the main impurity in the product.
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Table 2: Yendon preliminary 4N production assay results

Yendon preliminary 4N production assay results

Element Assay

Al203 (alumina) 99.995%
Iron 21.5 ppm
Sodium 12.3 ppm
Magnesium 6.8 ppm
Calcium 2.6 ppm
Arsenic 2.3 ppm
Zinc 1.6 ppm
Manganese 1.1 ppm
Potassium 0.3 ppm
Gallium 0.2 ppm
Lead 0.2 ppm
Barium 0.2 ppm
Tungsten 0.1 ppm
Copper* <1 ppm
Silicon* <1ppm
Boron* <1 ppm
Other 0.7 ppm

Source: Hill End Gold
* Values were below the limit of detection of the equipment
¢ The comminution and leaching process route used included:

— Attritioning of the sample at ~1kWh/1 (this is a low power load, reflecting the softnesss
of the ore),

— Screening at 63um, with 42% of the mass reporting to the undersize (the PFS uses
a mass pull of 35%) and containing 35.3% Al,O3, representing a kaolin content in the
concentrate of ~89%,

—  Flocculation, thickening and filtration,
—  Calcining at 600° for 90 minutes to produce metakaolin; and,

— Leaching in concentrated hydrochloric acid for 45 minutes - the starting temperature
for this exothermic reaction was 70°, with this needing to be carefully controlled, and
with ~90% of the aluminium being leached.

¢ The next stages involved the recovery and cleaning of the aluminium from the leach
solution:

— Aluminium chloride hexachlorite ("ACH", ALCl;.6H,0) crystals were precipitated
by injecting with HCI gas, with this achieving Al recoveries of >90% whilst leaving
impurities in the solution,

— The ACH crystals were washed, redissolved using ultra-pure water and reprecipitated
using HCL gas - three cycles of washing and reprecipitation were used,

—  The final ACH was washed with HCI to remove impurities; and,
—  The purified ACH was calcined for four hours at 1150° to produce the finished HPA.
¢ This product had a purity of 99.9936% Al,O3, very similar to that from the initial test.

¢ The resulting process flow sheet, as used as the basis for design and costing in the PFS
is shown in Figure 4.

¢ Recovery parameters used in the PFS include a 35% mass pull of a 35% Al,O3 concentrate
from the mined ore, and a 75% Al,O3 process recovery from concentrate to final product.

¢ The upshot of this is production of 8,000tpa of HPA will require the treatment of 30,500tpa
of concentrate from 87000tpa of ore.
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Figure 4: Proposed metallurgical flowsheet
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Pre-feasibility Study

Summary and Costs

¢ The positive results to the Pre-feasibility study were announced to the market on June 14,
2018, with key outcomes presented in Table 3.

¢ We have also included the comparable figures from Altech's Final Investment Decision
("FID") Study as a comparison; one reason we have this comparison is that Altech's project
has recently had debt financing approved, and hence these projects can stack up financially.

Table 3: Yendon PFS and Altech FID study summary results

Yendon PFS and Altech FID study summary results

HEG PFS
8,000 tpa +99.99% Al,04

Parameter

Annual HPA Production
Capital Cost

Capital Cost per t of HPA

Average Cost of Production  US$7,668 /tonne of HPA
Forecast Sale Price US$25,200 /tonne
Average EBITDA US$133m per annum
Payback Period 4.1 years

Project NPV US$692m (10%, post tax)
IRR 34%

US$271 million (incl contingencies of $53m)
US$33,875 based on 8,000 tpa HPA

ATC FID Study

4,500 tpa +99.99% Al,0,

US$298 million

US$66,222 based on 4,500 tpa HPA
US$9,900 /tonne of HPA
~US$27,000 /t

US$76m per annum

3.9 years

US$505m (7.5%, pre-tax)

22%

Source: Hill End Gold, Altech, IIR analysis

¢ The Yendon Project is predicated on a 39 year mine life, with mining and beneficiation
at Yendon, and then trucking the kaolin concentrate ~100km to the processing plant at
Altona, to the southwest of the centre of Melbourne.

¢ That for Altech, for which financing has been approved by the German KFW-IPEX Bank,
supported by the German export credit agencies, is for mining at the Meckering deposit
near Perth, trucking to Fremantle and then shipping to the processing plant in Johor,

southern Malaysia.

¢ Yendon production parameters are shown in Table 4, with operating and capital cost

breakdowns presented in Tables 5 and 6.

glNDEPENDENT
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Table 4: Yendon production parameters

Yendon production parameters

Parameter Unit Quantity
Total Mined million tonnes 5.82
Ore Milled million tonnes 3.26
Strip Ratio 0.78:1
Al,0; grade % 13
Contained Al,0; tonnes 424,233
Recovery Al,0; % 69.752
Recovered Al,0; tonnes 295,912
HPA Price US$/tonne 25,200
Revenue from HPA Sales US$ million 7,457

Source: Hill End Gold

Table 5: Yendon capital cost breakdown - US$

Yendon capital cost breakdown - US$

Parameter Cost Estimate
Mine and Beneficiation plant $20,257,225
Engineering & Design $16,317,079
Contractor Management $3,732,525
Construction $ 25,862,760
Mechanical Equipment $92,813,954
Piping $20,614,397
Electrical $22,991,531
Equipment & Tools $3.,382,271
Contingency $50,260,825
Owners Costs $ 14,767,536
Total Capex $ 271,000,103

Source: Hill End Gold

Table 6: Yendon operating cost breakdown

Yendon operating cost breakdown
US$/tonne US$/t

Parameter US$ Million HPA sold Processed US$/t Mined
Mining Cost 68.18 230 20.89 "nn
Beneficiation Plant cost 96.17 325 29.47 16.51
HPF Plant Operating cost 2,105 7,113 644.95 361.38
Total Operating Cost 2,269 7,668 695.32 389.6
Royalties 2.22 7.49 0.68 0.38
Total Cash Cost 2,271 7,676 696 389.98
E:;';:‘?ESB?]‘.’;“" Interest 4,960 16,762 1,520 851.66
NPV (10.0%) 691.83

IRR 34%

Source: Hill End Gold

¢ Hill End Gold and Altech are the only two companies to publish the results of studies for
an acid leach HPA project in recent times; Canadian Orbite Technologies (currently under
creditor protection) built a smaller scale plant in 2012 at an estimated capital cost of $30
million, however this has never reached production.

¢ Therefore any view on the costs in Hill's PFS will be in comparison with Altech's FID Study,
which was the result of intensive due diligence by the German credit providers and export
credit agencies, with credit now being approved, and the capital cost reflecting a fixed-
price, lump sum engineering, procurement and construction contract for the Malaysian
process plant to be undertaken by a consortium led by major German engineering group
SMS Group GmbH.

¢ Given the above, and that the general accuracy of a PFS is +-25%, our view is that Hill
End's PFS figures are reasonable, and well within the ball park of what may be expected.
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¢ The estimated capital cost, when scaled (using industry standard scaling factors) for a
4,500tpa operating is US$191 million, some 35% lower than Altech's fixed price of US$298
million.

¢ This may reflect a number of factors, including the requirements of the due diligence
process and the SMS led construction contract.

¢ Asdiscussed in our valuation section Yendon will be able to absorb significant increases in
capital without unduly affecting the financial viability of the Project.

¢ Operating costs are comparable; Hill End's estimated operating costs scaled to a 4,500tpa
operation are US$10,800/t HPA, some 10% higher than Altech's published FID figure of
US$9,900/t HPA.

¢ This may in part reflect higher costs in Australia, particularly power and labour; energy and
labour costs both make up some 23% each of the estimated operating costs of Yendon,
thus savings in both will have major impacts on the overall operating cost.

Yendon Site Activities

¢ Aplan of the proposed Yendon site facilities, which includes mining, beneficiation and truck
loading is shown in Figure 5.

¢ Itis planned to campaign mine for 2-4 weeks per year, utilising 120 tonne excavators and
a fleet of 90t rigid body mine haul trucks.

¢ Run of mine ("RoM") material will be stored on a 130kt stockpile, which will allow for the
nominal 90ktpa required for concentrate production and 40ktpa for blending; overburden
will be used to construct a coarse rejects storage facility.

¢ Following beneficiation (which will operate year round), concentrate will be stored
undercover, with the storage shed also including space for front end loader operations to
load trucks for transport to the processing facility or shipping terminal.

Figure 5: Preliminary Yendon mine site layout

BEE FIDA TION PLANT

Source: Hill End Gold
Processing Facility

¢ The processing facility has been discussed in the previous section on metallurgy, and will
also including a bagging facility for the finished product.

¢ As mentioned, although the PFS was predicated on the processing being located in the
industrial area of Altona, SW of Melbourne, the DFS will include a site optimisation study
to look at options for the processing facility, including overseas if necessary.
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¢ Key requirements for the processing facility include a ready supply of cheap power and
HCI and ready access to transport facilities; these factors will take a major part in any final
decision on the plant location.

Access and Infrastructure
¢ Both the Yendon and Altona sites are well served by transport and energy infrastructure,
and have a ready resident workforce.

¢ Power for both is available from the 220kVa high tension electricity grid, with Altona also
being served by a gas pipeline owned by APA, with gas being a key requirement in the
processing facilities; it still needs to be determined whether there is the potential for a gas
offtake agreement, however this to be undertaken as part of the DFS.

¢ ltis planned to use bores for the water supply at Yendon.
Upcoming Activities

¢ A proposed time line of planned activities is shown in Figure 6, with a targeted first
production by the end of 2022.

Figure 6: Indicative activities timeline

Pilot Plant to be established Q1 2019, producing sufficient HPA for customer analysis
Flowsheet optimized and engineering updated Qz 2019

DFS Completed, Final Development decision Q3, 2019

Envirenmental Baseline Studies complete Q3, 2018

‘ Offtake agreements signed Q3, 2019 . o
Mining Lease Application approved Q1 2021

Financing in Place Q4 2019 | Mine site and beneficiation plant
‘ Construction contracts awarded Qg 2019 established Q3 2021

‘ Construction to commence Qa, 2020 ‘ Commissioning and Ramp Up

expected to begin Q4 2022

2019 2020 2021 2022

Source: Hill End Gold

¢ Key activities will include construction of a pilot plant, to demonstrate the commerciality of
the process; in addition marketing samples will be produced for potential offtake partners.

¢ The estimated cost (including overheads) to a decision to mine is A$7-8 million.

¢ Hill End is one of only a handful of companies looking at HPA production through leach
processes globally, with five out of the six we are aware listed on the ASX; the sixth is
Canadian based Orbite technologies, which is currently under creditor protection.

¢ The ASX-listed companies are presented in Table 7, ranked in order of decreasing EV.

¢ The most advanced is Altech, with debt funding in place and now set to commence
construction on the 100% owned Malaysian processing plant.

¢ Hill End, with the PFS completed, is the next most advanced however with the second
lowest EV; the high EV of Collarina may be largely be due to their project being associated
with a Central Western NSW Ni-Co laterite project, with projects of this type achieving
attractive valuations over recent times.

¢ We would consider the main impetus for price movement for Hill End will be further
advances in the metallurgy, and progress on the DFS; we note that ATC's share price
remained fairly flat until the DFS was released in July 2015, at which time the price started
moving.

¢ However, given the success so far of ATC, we may expect more interest in the sector (ATC
was the pioneer), and hence value creation earlier for Hill End than that for Altech.

¢ The comparison shares the significant value uplift potential in Hill End.
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Table 7: Hill End Gold peers

Hill End Gold peers

Company Altech eollaing FYI Resources Hill End Andromeda
Cobalt
Code ATC CLL FYI HEG ADN
Last Price A$0.175 A$0.115 A$0.085 A$0.071 A$0.008
On Issue 426,540,542 508,272,744 185,899,454 147,790,933 898,028,227
MC Undiluted A$74.64 m A$58.45 m A$15.80 m A$10.49 m A$7.18 m
Cash (31/3/18) $6.9m $1.4m $14m $24m $1.3m
EV A$67.71 m A$57.01 m A$14.40 m A$8.12m A$5.88 m
. . . Homeville, Yendon, Poochera, Eyre
Mining Project Meckering, WA Nyngan NSW Cadoux, WA Ballarat, VIC Peninsula, SA
Ownership 100% 100% 100% 100% Earning 75%
Geolo Weathered Laterite over Weathered Weathered Weathered
9y Granite Serpentinite Granite Granite Granite
Processing Malaysia Site Perth? itz WI”. laok ?
at alternatives
4N Produced? Pilot Scale Batch Scale Batch Scale Batch Scale No
Planned 5,000 to 10,000
Production 4,500 tpa ~10,000 tpa - 8,000 tpa N/A
Capital Cost US$298 m N/A N/A US$271 m N/A
Operating Costs US$9,900/t HPA N/A N/A US$7,688/t HPA N/A
Financed,
commencing Testwork
construction, completed for
Stage figures from FID PFS Underway PFS Underway ~ PFS Completed other kaolin
Study, October uses
2017
Looking at Ni ADN has a
Notes Pure play HPA Co ?—IPA ' Pure play HPA Pure play HPA  portfolio of other
! projects

Source: IRESS, Company Reports, IIR analysis

CAPITAL STRUCTURE

¢

The Company currently has 14797 million shares on issue, 42.2 million A$0.075 listed
options and 29.2 million unlisted options on issue; all have an exercise date of July 30,
2020, with 2.60 million unlisted options having an exercise price of A$0.075 and 26.6
million with an exercise price of A$0.20.

44.80 million options are just out of the money, with the potential to bring in A$3.36 million
should they be exercised.

The largest shareholder is Tolga Kumova (one of the vendors of Yendon), with 6.69% of the
issued ordinary shares.

Management directly and indirectly hold 2.61% of the shares in Hill End, with the Top 20
holding 42.26%.

VALUATION

¢

¢

We have completed a valuation for both the Yendon HPA Project and the Company which
is presented below.

The Yendon valuation is the average of the NPVgand a 7.5x EBITDA multiple using the
Project's peak EBITDA; we have applied a discount factor of 95% to this to reflect the
stage of the Project and the risks, particularly with regards to technology/metallurgy - this
also reflects the requirement to raise cash down the track with the resultant dilution.

The gold projects (Hargraves and Hill End) have been nominally valued at their FY2017
book value of A$2.5 million, with cash as of March 31, 2018 - we have not applied any
formal valuation to the gold assets, and hence this nominal figure may not represent the
actual value that may be realised in the sale of the projects.

We have also diluted the current share structure by the 20 million shares due on the
completion of the DFS but yet to be issued to the vendors of Yendon.
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¢ We have not diluted the capital structure by the 44.8 million options that are just out of
the money, however including them and the cash on conversions changes the valuation
to A$0.31/share.

Table 8: Hill End valuation summary

Hill End valuation summary

Risked Risked per

Parameter Full Value Risk Factor Value Share Notes
Yendon HPA A$1,167m 5% ASS804m  A$0.346 EBBII%dAeS/IEI(t:in/Ie
Gold Projects A$2.50 m 100% A$2.50 m A$0.015 Book Value
Cash A$2.37m 100% A$2.37m A$0.014 Actual 31/3/18
Total A$1,166 m A$62.91 m A$0.375

Shares on Issue 167.79m Current shares on issue plus 20 million consideration shares

Source: Hill End Gold, Altech, IIR analysis

YENDON HPA PROJECT VALUATION

¢ We have valued Yendon using both a DCF analysis (using an 8% discount rate) and an 7.5x
peak EBITDA multiple, with outcomes and inputs included in Table 9.

¢ Key inputs, including operating and capital costs, and HPA pricing are as used by Hill End,
and we have also completed sensitivity analyses around the key inputs.

¢ We have assumed a 20 year operating life (the Hill End PFS assumes 39 years) - this
makes only a little difference to the valuation given that cash flows post 20 years are
heavily discounted.

¢ We have also used the EBITDA multiple valuation method given that the Project is more of
a long life specialty chemical industrial operation than a mining project - EBITDA multiples
for specialty chemical companies are commonly in the range of 5x to 10x (and more
commonly at the upper end of this) - we have used 7.5x in our valuation of Yendon.

Table 9: Yendon valuation parameters and results

Yendon valuation parameters and results

Parameter Units Amount Notes

Inputs

Mine Life Years 20

Total HPA Produced Tonnes 154,000 g%agoga“];g??g Ig:rrsz - 6,000t then
Annual HPA Production Tonnes per Annum 8,000 Nameplate capacity

Total Ore Mined Tonnes 1,676,190

Total Waste Mined Tonnes 2,148,962 Strip rtio of 0.78:1 waste:ore
Capital Cost US$ $271 m Hill End figures

Operating Cost US$/tonne HPA $7,668 Hill End figures

HPA Price US$/tonne HPA $25,200 Hill End figures

Discount Rate % 8%

AUD/USD Exchange 0.75

Australian Tax Rate % 30%

Royalty Rate % 2.75%

Assumed Royalty Value US$/tonne kaolin $70 Ergflggr/tmrl]-lr:ﬁ lEenSj fLiJgszg/ tonne
Outputs

NPV Uss$ $690 m

NPV A$ $920 m

IRR % 34%

Peak EBITDA uss $140m

Peak EBITDA A$ $187 m

EBITDA 7.5x Multiple uss$ $1,051 m

EBITDA 7.5x Multiple A$ $1,402 m

Average NPV/EBITDA uss$ $871m

Average NPV/EBITDA A$ $1,161m

....................................................... Source: IIR analysis
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¢ Our sensitivity analysis is presented in Tables 10 to 13; Table 10 shows the sensitivity to
various operating parameters, which shows that the project is reasonably robust, however
showing that it is quite sensitive to changes in the HPA price.
Table 10: Yendon HPA Project NPV,,sensitivity - US$
endon HPA Project NPV;, sensitivity - US$

Change Mining Cost Processing Cost Capex HPA Price
-20% US$696 m US$765m US$737 m US$424 m
-10% US$693 m US$727 m US$713 m US$557 m

0% US$690 m US$690 m US$690 m US$690 m
10% US$687 m US$652 m US$666 m US$823 m
20% US$684 m US$615m US$643 m US$956 m

Source: lIR analysis
¢ Tables 11 and 12 present the sensitivity of both the NPV and EBITDA multiples to changes
in operating costs and HPA prices.
Table 11: Yendon HPA Project price and operating cost NPV sensitivity
Yendon HPA Project price and operating cost NPV sensitivity
Operating Costs US$/tonne HPA

US$6,000  USS7.000  US$B000  USS3000  USS$10,000
g US$20,000 US$474m US$421 m US$368 m US$315m US$263 m
£ US$22500  USSB06m  USSSE3m  USS500m  USS#47m  US$3%5m
S usssoo0  UST8m  USsesm  USSBRm  USSS9m USSSZ7m
£ ussmsw  UsssIom  USSBI7m USSZ4m  USS7TIZm USS659m
£ Ussa0000  USSTO0Zm  USSM9m  USSBBm  USSBMAm  USST9m

Source: lIR analysis

Table 12: Yendon HPA Project price and operating cost 7.5x EBITDA multiple sensitivity

Yendon HPA Project price and operating cost 7.5x EBITDA multiple sensitivity
Operating Costs US$/tonne HPA

US$1,051 US$6,000 US$7,000 US$8,000 US$9,000 US$10,000
US$20,000 US$806 m US$746 m US$686 m US$626 m US$566 m
US$22,500 US$956 m US$896 m US$836 m US$776 m US$716 m
US$25,000 US$1,106 m US$1,046 m US$986 m US$926 m US$866 m

US$27,500 US$1,256 m US$1,196 m US$1,136 m US$1,076 m US$1,016 m
US$30,000 US$1,406 m US$1,346 m US$1,286 m US$1,226 m US$1,166 m

HPA Price US$/Tonne

Source: lIR analysis

¢ Table 13 presents the risked, per share blended valuation for Yendon.

Table 13: Yendon HPA Project risked per share sensitivity

Yendon HPA Project risked per share sensitivity

Operating Costs US$/tonne HPA

US$1,051 US$6,000 US$7,000 US$8,000 US$9,000 US$10,000
E US$20,000 A$0.254 A$0.232 A$0.209 A$0.187 AS$0.165
g US$22,500 A$0.310 A$0.288 AS$0.266 A$0.243 A$0.221
% US$25,000 A$0.366 A$0.344 A$0.322 A$0.299 A$0.277
E‘ US$27,500 A$0.422 A$0.400 A$0.378 A$0.355 A$0.333
E US$30,000 A$0.478 A$0.456 A$0.434 AS0.411 A$0.389

Source: lIR analysis

¢ Resources and geology: The resources have been largely de-risked — the defined
aluminous clay resources are more than adequate to meet the Company’s requirements
for the foreseeable future, and should extra be required it may be sourced from Imerys.
One risk here will be any variability in the feedstock, which can affect the processing,
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however the Company plans to use blending to control this, and the drilling completed has
confirmed the general homogeneity of the mineralisation.

¢ Technology and metallurgy: \We see this as being the main risk in the project. Although
most components of the proposed flow sheet are well understood and proven processes,
and bench scale test work has produced 4N HPA, there is a significant jump to take this to
a full blown commercial operation. The Company is aware of this, and will be undertaking
pilot-scale optimisation test work during the ongoing BFS to assess the scalability; the
process may also be sensitive to changes in the composition/purity of the kaolin feedstock.

¢ Market Risk: Available forecasts suggest an extremely strong market for HPA, with
expected shortfalls requiring new capacity to come on-stream. However current supply
is concentrated amongst a relatively small number of powerful players, and an important
issue is how they react to the threat of a potentially low cost newcomer that is likely
to undercut their higher cost operations. Although on the face of it there will be room
for all, there is always the risk of “cartel” style behaviour by larger players to drive out
newcomers.

¢ Permitting Risk: Permitting is a perennial consideration in any resources and industrial
development. This is mitigated at both potential sites — The Ballarat area of Victoria has a
history of mining, including the current kaolin operations of Imerys, and the small scale
of the proposed Yendon clay mine should by a positive in the approvals process. The
Company also has the option to purchase material from Imerys should there be delays in
permitting. The proposed location of the HPA plant in an established chemical producing
industrial area which should be positive for the permitting of the processing facilities.
Waste products are generally benign, however the use of HCI in operations will impact
upon the permitting requirements.

¢ Stock Markets and Funding: Although the junior resources sector is performing well at
the moment and funding is flowing to the right projects, these can turn on a dime - this is
a perennial risk for the sector, and given that funds will be required to progress the DFS
Hill End is not immune to this. However there is the potential for a successful sale of the
gold assets to provide sufficient funding for the DFS, and, should the share price remain
at current levels or higher, the potential to bring in cash from the conversion of options.

BOARD AND MANAGEMENT

¢ Mr Tom Eadie - Non-Executive Chairman: Mr Eadie is a geologist/geophysicist with
extensive experience across many commodities and as a Company Director. He is
currently a Non-Executive Director of ASX listed companies Strandline Resources,
Alderan Resources and New Century Resources. Mr Eadie was the founding Chairman of
Syrah Resources (ASX: SYR). During his time in this role, Syrah discovered and began the
development of the world-class Balama graphite project in Mozambique.

¢ Mr Martin McFarlane - Managing Director: Mr McFarlane has more than 25 years
resources experience with major resource companies including Minerals and Metals
Group, OZ Minerals Limited, Zinifex Limited, Pasminco Limited and Conzinc Rio Tinto of
Australia including successfully holding senior roles for the past 13 years either as CEO /
President of the company or being responsible for major business units reporting directly
to the CEO.

¢ Mr Graham Reveleigh - Non-Executive Director: Mr Reveleigh has wide experience in
the mining industry, covering exploration, development, construction and mine operations
including Mine Manager at Noble's Nob, where he ran the operations for seven years. He
has worked as a consultant on numerous projects both in Australia and overseas such
as at Hill End in New South Wales, Red Dome in Queensland and as Project Manager at
the Moline Gold Mine in the Northern Territory, at Gold Ridge in the Solomon Islands and
as part of the Kennecott team at Lihir and in other assignments in the Philippines, New
Caledonia, Siberia and most States in Australia. Mr Reveleigh was the Site Manager for
Nugget Resources Inc at Hill End NSW since the commencement of the project, and for
four years was Managing Director of the Company.

¢ Mr David Leavy — Executive Director: Mr Leavy has over 25 years of experience in
the banking and mining industries covering a wide range of commodities. He has
significant experience in debt and equity markets, physical and derivative commodity
markets, specifically in gold, bauxite, iron ore, base metals, oil and LNG. Recent roles have
included CFO of several mining companies undergoing project development, requiring
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implementation of appropriate business processes, government negotiations, team
establishment, logistics etc. in Australia, Ghana, Guinea and Sierra Leone. Prior to this Mr
Leavy held a number of roles at Westpac through financial markets (FX and commodity
derivatives), project finance, relationship management, credit analysis and capital solutions.
A significant focus for these roles was on the Mining and Oil & Gas sectors.

¢ Mr Robert Boston - Non-Executive Director: Mr Boston is an experienced resources
corporate executive having worked in legal, business development, strategy, marketing
and commercial positions with BHP Billiton (Nickel West), Rio Tinto Exploration and
Poseidon Nickel Limited. Robert holds a law degree having worked for national law
firms Freehills and Mallesons Stephen Jaques. Robert has multi commodity expertise
in particular exploration, early stage resource development, M&A, joint ventures and
marketing. Robert also holds a Bachelor of Commerce, Bachelor of Laws, a Post Graduate
Diploma in Applied Finance (FINSIA), and a Diploma of Management. Robert is admitted
to the Supreme Court of Western Australia and High Court of Australia.

¢ Mr Stuart Peterson - Chief Financial Officer: Mr Peterson has over 25 years experience
in senior finance positions with public listed companies, primarily in the resource industry.
Prior to joining Hill End Gold Limited, he was Chief Financial Officer for Austral Coal Limited
for eight years.

¢ MrKevin Lynn - Company Secretary: Mr Lynn is a Chartered Accountant and is Company
Secretary of a number of public listed companies including Uranium Exploration Australia
Limited, Burleson Energy Limited and Silver Mines Limited. He was appointed as Company
Secretary of the Company in October 2001.
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BACKGROUND - HPA AND MARKETS
WHAT IS HPA AND WHAT ARE ITS USES?

¢

As its name suggests, HPA is a high purity form of aluminium oxide, commonly known as
alumina. Alumina is the basic feedstock for aluminium production, albeit in a lower purity
form, which comprises approximately 90% of the demand for alumina. The remaining 10%
is used in the non-metallurgical market for specialty or chemical use.

The gemstone sapphire is also a form of HPA, and can occur naturally as well as being
formed in the laboratory from 99.99% HPA, with artificial sapphire being one of the key
uses for HPA. Artificial sapphire is produced by heating HPA powder in an autoclave to
its melting point of 2,000°C under intense pressure, at which point an individual crystal
is formed. The crystal is then allowed to cool (~22 day cycle), and then can be cut using
diamond cutting equipment to suit individual applications.

Around 85% of HPA is currently converted to synthetic sapphire, which has a number of
desirable properties that make it an important part of the technology industry:

— Hard and strong- sapphire has a hardness of 9 on the Mohs scale, second only to
diamond, and is important for abrasive applications, including sapphire single crystal
applications (phone screens amongst others).

— Resistant to corrosion — important in semiconductor manufacturing and display
screens, where corrosion by plasma is an issue.

— High brightness — key in effective LED lighting, which is more energy efficient than
traditional incandescent bulbs — different jurisdictions have mandated requirements to
introduce LED lighting as a replacement for incandescent lighting.

Biocompatibility — important in prosthetic devices including implants.

Around 55% of the current global HPA market is in the growing LED sector, where LEDs
are produced from artificial sapphire crystal; other key markets include semiconductors
(22%), phosphor in plasma display panels (16%) and other uses (7 %).

A recently adopted growth market for HPA is in anode/cathode separator sheets in LI-
jon batteries - this has been due to increasing energy density and changes in battery
chemistry, with the resultant increase in higher operating temperatures (Figure 7).

Figure 7: HPA battery separator diagrammatic
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¢

The use of HPA as a coating to the usual polyolefin separators has a number of
positive effects, including reducing flammability and increasing the battery's shrinkage
temperatures, thus making batteries safer.

Added positives include increased discharge rates, lower self discharge and lengthened
battery life cycles.

DEMAND AND PRICING

The demand forecast by Roskill (as presented in Hill End releases) is shown in Figure 8.
Roskill forecast growth in demand to ~60,000tpa by 2026; other parties have forecasts
of up to 120,000tpa, with a significant part of the variability due to differences in forecast
demand as separator sheets in Li-ion batteries.

Figure 8: HPA Uses and forecast demand
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Source: Adapted from Roskill in Hill End presentation

¢

¢

The forecast demand as a separator sheet in Li-ion batteries varies from 15,000tpa to
76,000tpa by 2025, although this is supported by the estimated strong growth over coming
years in the current core applications, especially in LED globes.

Smartphone glass is not at present a significant demand driver of sapphire glass; however
it does have the potential, if widely adopted, to significantly increase the above forecasts.
Smartphone maker HTC currently uses the material for screens, with Apple using it for
camera lenses and fingerprint readers on iPhones.

Demand is concentrated in the Asia Pacific region, with some 70% of demand, followed
by the EMEA at 16% and the Americas at 14%.

Price predictions likewise are variable, however range from steady, to slight decreases over
coming years due to increased supply and the emergence of new production technology.

According to the Hill End PFS, Roskill estimated that global prices ranged from US$25-35/
kg for 4N, US$48-60/kg for 5N and US$160-170/kg for 6N; the lower purity 98.5% alumina
has a current price of ~US$400/tonne.

Average prices of various alumina products are shown graphically in Figure 9.
Figure 9: HPA pricing
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¢ Current research indicates operating costs to produce 5N HPA are in the order of US$30-
35/kg; at current sales prices averaging in the order of US$50/kg this equates to a gross

margin of around 30%.

¢ Applying this margin to current 4N prices of ~US$25/kg results in estimated current
production costs in the order of US$17/kg.

SUPPLY

¢ Current supply is dominated by a number of major players, with Sumitomo being the
largest. Table 14 below lists the major producers as of 2014 - the smaller producers are

largely located in China.

¢ Recent research indicates that, particularly in the case of Chinese companies, producers
are increasing capacity to take advantage of the expected demand increases, and may
lead to further concentration of supply.

¢ These forecast increases in demand however leave room for new players, such as Hill End,

to enter the market.

Table 14: Estimated HPA Production in 2014
Estimated HPA Production in 2014

Company

Sumitomo Chemicals (Japan)
Hebei Pengda (China)

Zibo Xinfumeng

Sasol (South Africa)
Xuacheng Jing Rui (China)
Balkowski (France)

Nippon Light Metals (Japan)
Huandou (China)

Dailian Rail (China)

Others

Current HPA
production (tpa)
3,020
3,000
2,500
1,800
1,200
1,200
1,100
800
600
3,570

Source: Technavio Research, in Altech presentations
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DISCLAIMER

(a) Disclaimer

The information, reports, financial models, forecasts, strategies, audio
broadcasts and other media (referred to as “Content” throughout this
Legal Notice), provided on this web site has been prepared and issued
by Altavista Research Pty Ltd trading as Independent Investment
Research “IIR" Independent Investment Research Holdings Pty Ltd
(ACN 155 226 074), as authorised to publish research under an Australian
Financial Securities Licence (AFSL No 420170) which allows Independent
Investment Research to offer financial service advice to retail and wholesale
clients. Users of this web site should not act on any Content without first
seeking professional advice. Whilst the Content contained on this web
site has been prepared with all reasonable care from sources which we
believe are reliable, no responsibility or liability is accepted by Independent
Investment Research, for any errors or omissions or misstatements
however caused. Any opinions, forecasts or recommendations reflect our
judgement and assumptions at the date of publication or broadcast and
may change without notice. Content on this web site is not and should not
be construed as an offer to sell or the solicitation of an offer to purchase or
subscribe for any investment. We are not aware that any user intends to
rely on the Content provided or of the manner in which a user intends to
use it. In preparing our Content it is not possible to take into consideration
the investment objectives, financial situation or particular needs of any
individual user.

Access by any user to this website does not create a client relationship
between Independent Investment Research and the user. Users seeking
to invest must obtain individual financial advice to determine whether
recommendations are appropriate to their investment objectives,
personal financial situation or particular needs, before acting on any
recommendations. Any Content is not for public circulation or reproduction,
whether in whole or in part and is not to be disclosed to any person other
than the intended user, without the prior written consent of Independent
Investment Research.

(b) Disclosure of Interest
General

Independent Investment Research, its officers, employees, consultants
and its related bodies corporate have not and will not receive, whether
directly or indirectly: any commission; fee; benefit; or advantage, whether
pecuniary or otherwise, in connection with making any recommendation
contained on this web site. Independent Investment Research, discloses
that from time to time, it or its officers, employees and its related bodies
corporate: may have an interest in the securities, directly or indirectly, which
are the subject of these recommendations; may buy or sell securities in
the companies mentioned in the Content; may effect transactions which
may not be consistent with the recommendations in the Content; may
have directorships in the companies mentioned in the Content; and/
or perform paid services for the companies that are the subject of such
recommendations.

However, under no circumstances, has Independent Investment
Research been influenced, either directly or indirectly, in making any
recommendations contained on this web site.

Corporate Research

Independent Investment Research has or may have, received a fee
either directly by a company itself or by a third party, to provide coverage
and/or corporate research (the “Fee”). Where a Fee has been received,
Independent Investment Research does not publish:

Buy / Hold / Sell recommendations for the security or managed
investment schemes.

(c) Copyright Protection

All Content at this web site is protected by copyright. Apart from any use
permitted under the Copyright Act (Cth) 1968, you must not copy, frame,
modify, transmit or distribute the material at this web site, without seeking
the prior written consent of the copyright owner. Content on this web site
is owned by the business Independent Investment Research. Users are
prohibited from copying, distributing, transmitting, displaying, publishing,
selling, licensing, creating derivative works or using any content on the
web site for commercial or public purposes

Copyright 2010 Independent Investment Research. All rights reserved.

(d) Trade Marks

The trade marks and logos displayed on this web site belong to Independent
Investment Research or other parties. Such trade marks include registered
trade marks and trade marks pending registration. Users are prohibited
from using any of these trade marks, without seeking the prior written
consent of IIR or such third party, which may own the trade mark content
on this web site.

(e) Limitation of Liability

To the fullest extent permitted by the law, Independent Investment
Research and any of its officers, employees, agents, consultants or related
bodies corporate disclaim any liability, whether based in contract, tort, strict
liability or otherwise, for any direct, indirect, incidental, consequential or
special damages arising out of or in any way connected with the use of any
Content made available on this web site by any person or entity.

(f) No Warranties

Independent Investment Research does not make any claims, promises,
guarantees, representations or warranties regarding the accuracy,
completeness or fitness for purpose of the Content made available on this
web site. All information on this web site is provided to you on an as is
basis, without warranty of any kind either express or implied. To the extent
that research can be provided by third parties, Independent Investment
Research makes no warranty or representation as to the accuracy or
completeness of such information displayed on this site, and accepts no
liability for errors or omissions arising from such third party information.
To the fullest extent permitted by law, under no circumstances will
Independent Investment Research be liable for any loss or damage caused
by users reliance upon information obtained through this web site. It is
the responsibility of the user to evaluate the accuracy, completeness or
usefulness of any information, opinion, general advice or other content
made available through this web site. Furthermore, Independent
Investment Research does not warrant or represent that this web site
is error free or free from viruses or defects. A user must do all that is
necessary (including using virus checking software) to satisfy itself that
accessing this website will not adversely affect its system.

For further information, please contact lIR at: client.services@
independentresearch.com.au
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