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BFS Upgrade delivers better returns at lower capex from a high margin, Tier 1
project. Our project valuation increases 16%.
•

•

•

•

•

•

•
•

SFX’s 100%-owned Thunderbird project is unquestionably the best fully permitted,
undeveloped mineral sand opportunity globally. The project’s Bankable Feasibility Study
Upgrade (BFSU) was expected to be positive: but the recent release was significantly better
than we had expected. A focus on increased zircon production (by ca. 38%) at the expense of
premium ilmenite (by deferring the roast circuit), has seen capital costs drop by 18% and
operating costs down by around 35% (for Stage 1 on a per tonne of VHM basis). Our estimate
of the project’s IRR has increased to 29% (post-tax) with our project NPV10 (post-tax)
increasing 16% to A$845m.
Thunderbird can be classified as a true Tier 1 project, assessed on the following criteria.
 It is one of the largest deposits found in the last 40 years.
 The project offers a long mine life (30-40 years) with established exploration upside.
 It offers the opportunity for multiple expansions over a multi-year timeframe.
 It is significantly higher grade than most of its peers.
 The BFSU has placed the project firmly within the top quartile of the margin curve for
the global mineral sands sector.
 It is located in Western Australia, the world’s most attractive mining jurisdiction. Much
of the world’s mineral sand ore reserves are now in geopolitically risky areas.
Thunderbird is fully permitted and shovel-ready.
 The project has good access to existing transport infrastructure, technical services and
labour. It has access to abundant water. Energy costs are ‘mid-curve’.
Thunderbird remains zircon dominated, delivering around 68% of revenue (life-of-mine).
Increasing supply deficit for TiO2 feedstock has seen the company contract unroasted ilmenite
at attractive prices. This had not been expected, and comes as a real bonus. Additional zircon
production has been fully contracted to existing offtake partners.
From a project finance perspective, the project’s Loan Life Cover Ratio looks more than
comfortable and therefore the existing banking syndicate (Taurus for US$175m and NAIF for
A$95m) should remain with the project. That Taurus was prepared to advance a A$10m
working capital facility suggests they remain committed.
With a reduction in capital cost, the funding gap has contracted materially. What had been a
requirement for over A$250m in equity, has reduced to around $143m. This might still be too
large for SFX to go it alone, even with the recent share price recovery. A search for an equity
partner is well advanced and is expected to be concluded within 2-4 months.
We have examined two possible sell-down options, the first a sale to a strategic partner at
project level, the second full funding of the equity gap by an incoming party in exchange for
significant equity in the project. These generate conceptual valuations of A$1.88 and
$1.84/share respectively. The latter option might require little new equity by SFX.
We see continued recovery in the SFX share price as the BFSU becomes better understood by
the market and as the economics of a strategic partnership becomes clearer.
The supply/demand equation for key commodities, zircon and TiO2 feedstock appears
attractive for the medium to long term, and should be supportive for realised prices.
Thunderbird will be a key contributor to zircon supply from a 2022 start-up.
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Overview
Sheffield Resources has released the results of its Bankable Feasibility Study Upgrade (BFSU) for the
world class Thunderbird mineral sands project. This study has delivered impressive numbers with a
headline NPV10 (pre-tax) of A$1.13bn, 69% higher than the 2017 Bankable Study (BFS) and better
than estimates presented in our July report (“Significantly improved economics expected from BFS
update”, BSCP, July 2019).
As adherents to the view that “grade is king”, we think that one of the strongest headline outcomes
from the BFSU is the positioning of the high grade Thunderbird zircon/TiO2 feedstock on the mineral
sands cost curve. The chart below, prepared by industry consultants TZMI, has moved the
Thunderbird costs firmly towards the top of the global mineral sands margin curve*. This will enable
the mine to withstand virtually any suite of commodity prices thrown at it over its 37 year life.

(*The mineral sands industry uses a margin curve rather than a cost curve, to rank relative competitiveness. Projects’
margins are defined by revenue (at the TZMI long term commodity price assumption divided by costs including royalties:
the R/C ratio. Source: SFX release 31/7/19)

The Thunderbird project, as now proposed, is in many ways similar to the earlier bankable feasibility
study (BFS). The front end of the project is largely unchanged, however mining rates have increased
by some 22% , with feed to the wet concentrator increasing by 38% from 788 to 1085 dry tonnes per
hour. As flagged in previous announcements by SFX, the focus is now very much on the high-grade
portion of the world class Thunderbird orebody, and on the production of zircon. Such is the grade of
the so-called T2 portion of the orebody, we believe that the project could stand alone on zircon
revenues.
This has allowed the engineers to strip some $71m (or 15%) in capex from the project. The bulk of the
capital saving has been driven by the removal of the low temperature roasting (LTR) circuit designed
to upgrade the ilmenite by-product to a premium grade feedstock. When we first looked at SFX in and
the Thunderbird project in 2015/16 commodity prices were such that revenue from ilmenite was
essential to support revenues to deliver investment returns. This is no longer the case.
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At the time the LTR circuit was a key breakthrough in the metallurgy of the Thunderbird project. In
2015 zircon prices were bottom of cycle (sub US$1000/t) and could not carry the project alone.
Ilmenite was perceived to be of poor quality containing unacceptable proportions of iron oxide trash,
rendering it virtually unsellable to the sulphate market. (At that time there wasn’t a market for
chloride ilmenite in China. This has now changed). The 2017 BFS delivered an elegant metallurgical
solution: low temperature roasting and magnetic separation of the ilmenite and trash. A coincidental
benefit was to produce very high quality, attractively priced ilmenite (+55% TiO2) which was suitable
for use by sulphate and chloride process pigment producers (utilising chloride slag).
Roll on 4 years and the feedstock industry has tightened up significantly, with little sign of easing.
Unroasted Thunderbird ilmenite is now attracting a great deal of interest, to the extent that full
production has been locked into a binding sales agreement with a large emerging chloride producer
in China (Bengbu, a subsidiary of China National Building Materials).
As we discuss later in this report, we see long-lived supply deficit in both zircon and TiO2 feedstock.
We doubt that past commodity price lows will be seen for some time, if ever. Higher prices are needed
to incentivise new production.
In an unfortunate series of circumstances, SFX was unable to fund the project in 2018. This was despite
support from two quality debt providers, Taurus and the Federal Government agency, the Northern
Australian Infrastructure Fund (NAIF). Equity required to fully fund the project was simply too large.
The equity market voted with its feet, and the SFX share price collapsed, forcing management back to
the drawing board. As it now emerges, the upgraded BFS looks like it will deliver much stronger
returns to shareholders with a lesser equity requirement from SFX.
How is this possible? The Thunderbird deposit is remarkable. As it stands it is a very large, world class
orebody, larger and more valuable than most mineral sand deposits found in the last 30 years. It is
blessed with a high grade core, the so-called T2 zone, which can alone deliver rapid capital payback.
In the following report, we review the outcome of the BFSU, the economic returns of the project as it
now stands and how we see the project is to be financed from here. We will also revisit the exploration
success outside the main Thunderbird orebody itself. Finally, we will present a commodity update,
focussed mainly on the key revenue generator, zircon, and also the outlook for the by-product,
titanium dioxide feedstock.
The BFSU has been an extraordinary result for the company: headline NPV8 of over A$1bn, a pre-tax
IRR of over 30% based on independently determined commodity price assumptions. The project
appears to have retained support from its bankers, and constructors. The funding gap is now much
more manageable at under A$150m (previously over $250m).
An equity partner is still required. A data room has been open since early in the year but the results
of the BSFU won’t have been digested by potential partners. Given the attractiveness of the
Thunderbird project itself, and a positive backdrop to commodity pricing, this should be resolved quite
quickly.

(A brief history of the Thunderbird project since its discovery in 2012 is presented in Appendix 1.
Readers of this report, and those unfamiliar with SFX’s recent history, are urged to read this. It provides
important background to the advancement of the Thunderbird project.)
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Thunderbird Bankable Feasibility Study Upgrade
SFX’s recent release summarises the results of a major review of the Thunderbird project instigated
early this year. It was aimed at reducing capital demands for the project to facilitate full financing.
The difference between the 2017 BFS and the 2019 BFSU is best summarised in the following table.
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Note that the estimates are from our interpretation of the published figures and might not precisely
equate with those presented in SFX’s release. A summary of SFX’s announcement of key parameters
is shown in Appendix 2.
As we describe in a following section our commodity price assumptions are a little higher than those
employed by SFX (which were in turn set by consultants TZMI). We have been consistently ahead of
TZMI estimates, and are happy to stay with our forecasts.
Key points from this comparison are as follows:
•

•
•

•

•

•

•
•

•

•
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There has been an increase to the proposed mining and processing rate, still with a staged
development, from 10.4Mtpa for Stage 1, expanding to 20.8Mtpa from Year 5. What has
changed has been the focus on the high grade and zircon-rich portion of orebody, the so-called
T2 section.
No changes to the mining method, which involves dry mining using a conventional dozer trap
process, so little change to the mining cost structure.
The metallurgical flow sheet is broadly unchanged from the 2017 BFS, except that low
temperature roasting (LTR) of the ilmenite is to be deferred (or possibly not undertaken at all).

The capital savings are significant, around A$71m from the LTR alone. Otherwise, the plant is
much as was originally designed. Project capex reduces from $463m to $392m, including
infrastructure components such as the power station, gas receival unit, the road and port
upgrade and Owners Costs.
So what of the titanium mineral concentrate? An earlier plan in the BFSU had this placed into
separate storage facilities destined for later processing by a retro-fitted LTR circuit. Recent
developments in China and changes in pigment feedstock demand has dramatically changed
this picture. SFX’s marketers have cleverly identified demand for Thunderbird’s unroasted
ilmenite, so this component of the HM stream can now be monetised. This was an unexpected
surprise, and only enhances the economics of the new proposal. On our numbers this adds,
we estimate, an incremental A$75m per year in revenue in Stage 1 and over $120m for Stage
2.
The revenue split has changed, but not by much. In our evaluation of the original BFS, around
63% of Thunderbird’s revenue was driven by zircon and zircon-in-concentrate, with the
balance mainly from LTR ilmenite, with smaller contributions from lesser value titaniumbearing mineral species. Revenue from the BFSU has, on our numbers, increased to 67% from
zircon.
Deferral of the LTR does de-risk the project. While not a “risky process” in itself, it would have
been another component of the flowsheet which needed commissioning. The ramp up might
now be more rapid than originally planned.
There will undoubtedly be minor changes to the plant’s configuration, but as far as capital is
concerned, these are likely to be swings and roundabouts. The BFS configuration had been
priced by GR Engineering, and a fixed price contract had been entered into. We understand
that GR are currently completing a detailed study of the BFSU proposal. SFX management are
confident the fixed price offered by GR will be little different to the number proposed.
SFX then retains the option to install the low temperature roasting option down the track to
capture some of this value. Given the rapidly changing nature of the pigment industry and
likely sources or raw materials, the crystal ball here is pretty fuzzy. It might be that the LTR
circuit is never installed.
Note that as a by-product of the BFSU, the revised economics as seen a slight change in the
project’s modifying factors (eg slightly higher commodity pricing and lower unit cost), which
has delivered a 10% upgrade to the already large Ore Reserve. Further details below.
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Stage 2 expansion
•

•
•

SFX states that Stage 2 is simply a replication of Stage 1, 10.4Mtpa capacity, doubled in size to
20.8Mtpa. It is Stage 1 which justifies the investment and pays back the debt. Nonetheless,
Stage 2 is a core part of the future of Thunderbird, and one which is forecast deliver strong
returns for shareholders into the future.
Stage 2 capital has been estimated at A$237m, a little under the top end of the range
announced in 3Q18. This represents around 60% of the capex for Stage One.
What we do note from the BFSU announcement is a smoothing out of the production profile
in the early years of Stage 2 compared with the profile presented in the BFS. This we believe
is to more closely match the Stage 2 plant configuration with the grade profile of the remaining
deposit.

Source: SFX release, July 2019

Thunderbird moves into the highest margin quartile.
•
•
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The impact of higher zircon production levels for effectively much the same effort is to propel
Thunderbird Stage 1 into the top margin quartile for the global industry. Costs have come
down dramatically on a ‘per tonne of VHM’ basis.
Stage 2 has a higher R/C (revenue to cost ratio) at 2.4 based on SFX estimates. Our estimate
of R/C is comparable. If achieved this will be one of the highest margin, lowest cost mineral
sand projects globally.
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Source: SFX release, July 2019

•

As we understand it, this is the TZMI 2018 cost curve. By 2022, it appears that the consultant
estimates that median/average costs for the industry will have risen to 1.79 (R/C). Given the
maturity of the industry and the paucity of new quality projects, we would be surprised if the
average didn’t move lower.

Why weren’t these options investigated during the PFS and BFS?
The answer is quite simple. During the preparation of the PFS in 2015, commodity prices were low.
Premium zircon was under US$1000/t and the A$ was quite strong. The project needed revenue from
ilmenite. But at that time there were two new participants in the market, Kenmare at Moma and Base
at Kwale, both of whom did battle for market share and drove the sulphate ilmenite price to under
US$100/t. At that time, the ilmenite market was oversupplied and there was no market available for
Thunderbird’s sub-40% TiO2 ilmenite.
For Sheffield, low temperature roasting of the ilmenite provided the answer, and delivered more than
expected. The LTR ilmenite was perfect for the sulphate pigment producers and was starting to attract
the attention of the chloride producers. In the meantime, the zircon price had moved strongly to
around US$1600/t. Major suppliers had learned pricing discipline (the hard way).
Had SFX been able to access equity markets, or had a partner come along at the right time, the LTR
circuit might still be part of the circuit. Circumstances conspired otherwise, and a lower capex option
needed to be found.
That the un-beneficiated ilmenite stream could be monetised seems to have come as a welcome, last
minute surprise. All thanks to an emerging, and seemingly strongly growing Chloride pigment industry
in China. See further commentary below.

Impact on Thunderbird’s economics
Our re-estimate of Thunderbird’s valuation has now incorporated the following assumptions:
•
•
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Removal of the LTR ilmenite circuit delivering a capital cost saving of $71m,
An increase of around 38% to previous zircon production levels,
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•
•
•

•

•

Removal of the sale of ca. 240ktpa of LTR ilmenite and titanomagnetite, replaced with the sale
of around 670ktpa of ilmenite and ilmenite bearing concentrate for an average of ca.US$100/t
(FOB) during Stage 1 and roughly doubling for Stage 2,
Reduction of mine cash costs by around 35% on a per tonne of VHM basis driven by reduced
cost of gas and power for the LTR furnace compounded by increase zircon production).
A small decrease in mine life, reflecting an increased mining rate and lower recoveries in the
early years. A previous mine life of 42 years is now 37 years. However, as we discuss in a
section below, the regional resource potential will see the Thunderbird district active mining
centre for many decades
We have left our commodity price and currency assumptions unchanged.

Below are our assumptions and the results of our analysis, compared with the original BFS.
The impact on project economics is impressive. Our estimate of NPV10 (post tax) increases by
37% to $845m and a sub-25% IRR moves to 29%.

Impact on debt financing
•
•

•
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As we discussed in our July report, the earlier BFS has enabled SFX to attract high quality debt
providers, Taurus and NAIF. With the full upfront project capex now at $392m the gearing (on
a debt to project capital basis) is high at 84%. Is this a problem for the debt providers?
One of the key metrics used by the debt providers is the Project Life Cover Ratio (PLCR). This
is defined as the discounted cashflow available for debt service divided by the debt
outstanding. A number significantly greater than one would be optimal. Our model of
Thunderbird Stage 1 incorporating detail from the BFSU, at our commodity/currency forecasts
derives a PLCR of 3.7, so very comfortable. Discount commodity prices by 25% and the
number remains more than acceptable at 1.8. Take the zircon price down to cyclical lows of
US$950/t, and the PLCR we calculate is 1.3.
A second metric likely to be critical to the bank’s decision to proceed is the Loan Life Cover
Ratio (LLCR). This is defined as the discounted cashflow over the term of the loan, divided by
the debt outstanding. Again, a number over one will make the project bankable. In the case
of the Thunderbird project finance, this would be measured over the US$75m tranche A
facility, amortised over the first 7 years of the project’s life, and repayable in years 3.5 to 7.
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•

•
•

•

At our commodity price assumptions, the LLCR is a comfortable 4.8. Drop zircon by 25% and
it remains at 2.4. The ‘break even’ (LLCR of 1) zircon price is around US$900-950/t, which
represents the price at the bottom of the last cycle. We think this should tick all the banks’
boxes.
We understand the banks are currently undertaking a second phase of due diligence before
finally signing of on the facilities. This is expected to be completed within weeks.
This high level of debt will, of course, flow through to SFX’s balance sheet, but it should be
remembered that the debt facilities have been tailored to the expected cashflows of the
project. The Taurus facility has no requirement payback during the first 3.5 years post startup. Interest rates are not onerous (although Taurus will enjoy an attractive royalty stream for
many years).
The NAIF facility is even more attractive. This A$95m debt package is made up of two separate
tranches with a duration of 15 and 20 year at a starting interest rate of around 3.5%.

Impact on the valuation per share for Sheffield
•

•

At a share price of 60-70c, the cost of SFX equity capital is roughly half what it was in 3Q18.
Looking forward SFX is likely to formally evaluate the involvement of another party, at either
project or corporate level. SFX changed corporate advisors and appointed investment bank
UBS Australia to engage with potential equity partners.
There appear to be several equity financing options available to Sheffield. We consider two
scenarios.

Scenario 1: sell down of equity at the project level
•

•
•
•
•
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Our base case remains a 25% investment from another party at project level in Thunderbird.
Now that the project is fully permitted, “shovel ready” and has two high quality debt
providers, we are of the view that an incoming party could pay 50% (or perhaps more) of NPV
for this world class project. Our after tax NPV10 of Thunderbird is now A$845m, assuming a
US$1550/t (FOB) long term zircon price and A$/US$ of 75c. The sell-down of 25% of the
project could provide significant equity to SFX and allow full funding of the project. We
assume an additional $50m of new equity would be raised by the company.
We assume in our valuation, summarised below, that future equity is raised at A$0.60/share.
On this basis our NAV10 for Sheffield is A$1.88/share, a significant premium to the prevailing
share price, and higher than our earlier estimates.
Note that a significant part of the NAV/share estimate is based on the number of shares to be
issued to provide this top-up equity. In our July report we had the company raising at
40c/share (a 10% discount to the prevailing price).
To illustrate this effect further, if SFX are able to raise at A$0.70/share, our valuation per share
rises to $1.95. The cost of equity capital for SFX has been highly variable, which has driven
similar volatility to our valuation per share.
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Scenario 2: Incoming partner to fund 100% of the equity requirement of the project
•
•

•
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Is the following scenario just as likely? Recent work on the lithium sector highlighted the
rewarding deal for Kidman Resources (KDR AU) and the deal with lithium giant, SQM.
Two years ago, a deal was done to allow SQM to take 50% equity in the 100% KDR-owned Mt
Holland spodumene project. US$30m was as a cash payment to KDR and $80m was to be used
to fund completion of the BFS, construction of the mine and concentrator and to fund a
feasibility study into a lithium hydroxide refinery. (As an aside, this has turned out to be a
bargain for SQM).
The KDR share price at the time was ca. $0.55 for a market capitalisation of A$183m. The
market took the deal very well, and within a year the share price had moved to over $2.40
(admittedly following a strong rally in lithium prices and the sector in general). 12 months
later, KDR is bid for by industry outsider Wesfarmers, valuing the company at over $770m.
Investors that stayed in during the rollercoaster ride made returns of over 300%.
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Source: Modified from ASX

•

It in the following table, we speculate that the incoming party acquires 49% of the Thunderbird
project (leaving SFX in control) by funding the outstanding equity requirement of A$154m. The
valuation outcome is much the same as for our previous case. This method of funding might
be appropriate should equity markets prove unwilling.

•

SFX shareholders would hold 51% equity in what will likely become a world class mineral sands
project. But at the current market value for SFX, that might be the price that has to be paid.
Either way, the project is funded, and SFX can move ahead with construction.

•
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New ore reserves for Thunderbird
A consequence of the new by-product revenue and reduced cost structure has been a reduction in
the overall cut off grade (COG) for Thunderbird, and a 500kt increase in contained zircon, an 8.5%
increase over previous estimates.
Thunderbird’s total Proved and Probable reserves are now total 748mt at a HM grade of 11.2%.

Source: SFX release, July 2019
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The potential for additional value in SFX: regional resource potential
In January 2019 SFX released a maiden Mineral Resource for the Night Train deposit, nearby to
Thunderbird, which was discovered in 2015 as a part of a regional grassroots exploration programme.
Preliminary infill drilling has allowed the determination of a 130Mt @ 3.3% total heavy minerals (THM)
inferred resource at a 1.2% THM (total heavy minerals) cut off grade. Within the larger resource is a
50Mt @ 5.9% THM deposit at a 2% cut off grade (COG).
Importantly, as with Thunderbird, the deposit contains a significant proportion of zircon. Night Train’s
assemblage contains a larger proportion of so-called HiTi minerals (such as rutile and leucoxene).
Interestingly, the imputed in situ value per tonne seems to be comparable with the global Thunderbird
resource at this early stage. The Night Train resource at the higher COG could be of higher insitu value
than the Thunderbird Ore Reserve, as demonstrated in the following table. However this
interpretation is dependent on (1) the quality of the zircon itself (initial testwork is positive) and (2)
price realisations for the HiTi mineral assemblage.

Note that in this table we have used notional values for the mineral sand products to draw
comparisons between the deposits. It is still early days for Night Train and the likely value of the
secondary titanium minerals, but we feel that our price assumption of around US$400/t is not
unrealistic. Note as well, we have assumed that ilmenite is sold as LTR quality. This is now not the
case, but may well be in the future.
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Despite this success, the new Night Train Mineral Resource is unlikely to change the current
Thunderbird mine plan. With an in situ value of contained mineral sand product at over US$20/t,
Thunderbird Reserves represent very valuable ore and will certainly be mined first.
What the Night Train Mineral Resource demonstrates is the potential to substantially increase the
mineral sand endowment of the Dampier Project. Additional resource potential can be seen over an
astonishing 160km long mineralised trend extending from the Seagull mineralisation to the north to
Runaway to the south, as illustrated on the following plan from SFX.

Source: SFX release “High grade maiden mineral resource at Night Train”, 31 January 2019. Blocks
annotated “A” and “B” have been added by BSCP and are referred to below
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We believe there is significant additional resource potential within the Dampier Project tenements.
SFX’s January report discussed the opportunities in some detail. Regarding regional exploration
potential, the company comments as follows:
From its limited regional exploration efforts to date, the Company has discovered mineralisation at a
variety of stratigraphic levels, including the Argo and Bohemia prospects which occur above the
extensively mineralised Thunderbird stratigraphic position. The different mineralised levels are thought
to represent potential stacked shoreline facies that accumulated during marine transgressions in the
Cretaceous. This opens up the potential for multiple target horizons on which to focus future
exploration programs. (Source: SFX release “High grade maiden mineral resource at Night Train”, 31
January 2019)
In our view the most obvious exploration targets include:
•

•

•

Extensions to the Thunderbird deposit, down dip and along strike. The current Thunderbird
deposit is immense, and already one of the largest (if not the largest) accumulations of zircon
(with by-product ilmenite and other minerals) globally. It’s possible that mineralisation at the
Argo prospect, some 10km to the west of Thunderbird, is a down dip extension.
Extensions to Night Train. Under the JORC code, SFX have been able to flag an exploration
target of an additional 80-100Mt at 3 to 4% HM, representing extensions along strike and
down dip. The deposit remains open in all directions. It’s possible that there is some
continuity between Night train and the Nomad mineralisation some 8km to the south. It’s not
hard to imagine that Night Train could become multiples of its current size.
Bohemia/Buckfast/Concorde. Exploration in 2H18 was very successful in identifying future
resource targets. As Iluka moved out of the Canning Basin a couple of years ago, SFX geologists
slowly accumulated tenements in the south. New discoveries at Buckfast, Bohemia and
Concorde were made with deeper drilling than previous explorers, and have been
characterised by broad sheet-like geometries, thick (up to 51m) intersections, and mineral
assemblages featuring high proportions of valuable heavy mineral (VHM) dominated by
leucoxene, altered ilmenite and zircon. Grades of THM are lower than the deposits to the
north (1 to 9% THM) but with low levels of iron oxide trash.
A limited number of holes completed thus far has the Bohemia and Concorde mineralisation
very close to surface, with Concorde inferred to outcrop to the north. Buckfast, to the south,
appears to be overlain by around 50 to 70 metres of cover. Is it possible that the three deposits
actually link up? We have done some “back of the envelope” estimates of what could be
present. It must be stressed that these numbers are our own, and are in no way JORC
compliant nor sanctioned by SFX.
We have considered 2 scenarios:
1. Block A in the figure above, effectively projecting resource potential between Buckfast
and Bohemia. Assuming say 25% of a block around 15km by 10km mineralised over a
thickness of say 30m and a relative density of 1.8, a tonnage of over 2 billion tonnes could
be projected.
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2. Taking Block A and assuming that the mineralised zone extends to Concorde (Block B), and
again assuming a 30m thickness of mineralisation, 25% mineralised, an additional 1.5
billion tonnes could be projected.
These are large numbers and demonstrate that it’s entirely possible that another Thunderbird
would fit into Blacks A and B. From the initial work it seems clear that the grades are not yet
comparable to the high grade zone of Thunderbird; nor is the tenor of zircon as high.
Furthermore, the titanium-bearing minerals are dominated by HiTi minerals (leucoxene and
rutile) and the economic potential of both are uncertain. But grades above a THM of 2-2.5%
with say 50% zircon and minimal trash are likely to be mineable grades, and with an elevated
cut off grade perhaps comparable to Thunderbird.

Regional exploration within the Dampier Project’s tenements has really just begun, and it is already
clear that the ultimate resource could be multiples of the +1 billion tonnes already contained by the
Thunderbird deposit. The following chart, based on common commodity price assumptions and notial
mine lives, demonstrates how SFX’s 100%-owned Thunderbird project stands out from the crowd. It’s
entirely possible that ongoing exploration will make the province even more attractive.

Source: company data
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Conclusion
•
•

•

•

•

•
•
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SFX has emerged from a tough 6 months with a significantly stronger project.
Thunderbird is unquestionably the best fully permitted, undeveloped mineral sand
opportunity globally. The project’s Bankable Feasibility Study Upgrade (BFSU) was expected
to be positive: but the recent release was significantly better than we had expected. A focus
on increased zircon production (by ca. 38%) at the expense of premium ilmenite (by deferring
the roast circuit), has seen capital costs drop by 18%. Our estimate of the project’s IRR has
increased to 29% (post-tax) with our project NPV10 (post-tax) increasing 16% to A$845m.
Thunderbird remains zircon dominated, delivering around 68% of revenue life-of-mine.
Increasing supply deficit for TiO2 feedstock has seen the company contract unroasted ilmenite
at attractive prices. This had not been expected, and comes as a real bonus.
With a reduction in the capital cost, the funding gap has contracted materially. What had
been a requirement for over A$250m in equity, has reduced to $143m. This might still be too
large for SFX to go it alone, even with the recent share price recovery. A search for an equity
partner is well advanced and is expected to be concluded within 1-2 months.
We have long viewed Thunderbird as a Tier 1 mineral sands project, based on the following
elements:
 It is one of the largest deposits found in the last 30 years, 3-4 times larger than the
Jacinth-Ambrosia discovery of Iluka in 2004 for a similar in situ value.
 Long mine life (+30 years).
 High grade. Significantly higher grades than most of its peers.
 Low cash costs helped by a low strip ratio and relatively high grades. The BFS upgrade
may now place the project into the highest margin quartile
 Located in Western Australia, the world’s most attractive mining jurisdiction. Most of
the world’s mineral sand Ore Reserves are now in geopolitically risky areas.
 Good access to existing port infrastructure.
 Good access to technical services.
 Good access to labour, skilled and unskilled.
We believe the existing banking consortium will remain with the project and the UBS will be
able to secure a suitable strategic partner and minimise dilution to existing SFX shareholders.
We believe the cynics and competitors will fail to halt the development of Thunderbird. The
current share continues to reflect doubts regarding the project’s final funding solution. We
believe that a suitable equity funding solution will be secured, and the SFX might wind up
owning between 51 and 75% equity in the project.
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Update on mineral sand prices and trends
Certainly the biggest story of the last few months as far as mineral sand supply is concerned is the
announcement by Rio Tinto of the go-ahead of the Zulti South Project, with the aim of “sustaining
Richards Bay Minerals current capacity and extend mine life” as the grades of the North orebody
decline. Construction is due to start in 2019, assuming all permits are obtained. First production is
expected in late 2021. It is to be fully funded from internal cashflow and RIO quote an IRR of 24%
(without specifying commodity price assumptions).
We have always been doubtful as to whether RIO would commit capital to RBM. South Africa is hardly
a favoured investment destination, social unrest has been on the increase and power costs – an
important input into RBMs slag furnaces – have been on the rise. It is hardly surprising the Zulti South
decision is nearly 5 years late.
But without Zulti South, RBM would have continued its downward value decline, until closure in around
15 years.
The stated capital cost of US$463M is much lower than we had thought, which suggests this is unlikely
to build RBM back to is former glory. At its peak, RBM produced around 250ktpa of zircon. We think
current production is around half this level (RIO do not disclose production levels for zircon). We are
forecasting that production will move back toward 200ktpa from 2022.
As we describe in the following sections, despite a subdued Chinese economy, zircon producers have
been able to maintain ca. US$1600/t reference pricing. Titanium feedstock prices have recovered from
a post Chinese New Year dip.

Zircon
Despite a slowing of Asian economies, Australian producers are maintaining their reference prices.
Demand we are told remains subdued, with the US/China trade war impacting consumer sentiment.
Prices remain unchanged in the range US$1600-1640/t for premium zircon (CIF basis).
Zircon pricing, January 2018 to June 2019. (Note units expressed are US$/tonne, CIF)

Source: Ferroalloynet.com
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Negative sentiment associated with zircon pricing and volumes seems to have flowed through to
equity markets. The Iluka share price was hit hard following disappointing zircon production and
sales in the June quarter. We think the market was more disappointed with the bearish commentary
on their new Sierra Leone expansion project, Sierra Rutile has proved to have been a poor
investment for ILU.
While we acknowledge a weak demand environment for zircon – and its been that way for at least 12
months – we urge investors to look through short term volume and price risk, if any emerges.
Zircon markets are opaque (appropriately perhaps). One of the largest producers, Richards Bay and
QMM, operated by mining giant Rio Tinto, simply do not disclose production levels. However, it is
quite clear that production from the existing operations have been in steady decline for several years.
The largest single producer of zircon is the world is Iluka’s Jacinth-Ambrosia (JA) operation in the Eucla
Basin of South Australia. JA’s high grades are dwindling, but the company has stated that it can
maintain current production levels for the next 2 years.

Source: Iluka June 2019 quarterly report
There are a number of new projects on the drawing board, but few more important than Thunderbird.
We now have Thunderbird ramping up from 2022, reaching full Stage 1 production in 2023. As shown
in our supply/demand table below, a market likely to be in deficit over the next 2-3 years will be made
worse should Thunderbird not proceed for any reason.
Historically, Victoria has been an important source of mineral sands in general, zircon in particular.
And there are several projects on the drawing board, including Kalbar’s Fingerboards project in East
Gippsland and two projects in the Wimmera, Avonbank and Donald. We are familiar with Kalbar, which
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is 4-6 months delayed in submitting its environmental effects statement. We have delayed start-up of
this project into 2022. We suspect that all Victorian projects will be delayed by permitting issues.
With the go-ahead of RBM’s Zulti South project, we have revisited our zircon supply/demand model,
below. Note that is table includes only +20ktpa producers in 2023.

Source: BSCP data, company data

What was looking like a deficit market in 2019 has been brought back into balance by Iluka with the
release of product from inventory. As well we have seen higher prices incentivise additional
production out of Indonesia. For the next 2-3 years, a potential deficit should also be balanced by ILU
likely delivering zircon-in-concentrate from Narngulu tailings (WA) at a rate of 40-50ktpa. Based on
our numbers this will not quite be sufficient to balance the market, which suggests prices will remain
strong at least until new supply emerges from 2021-22.
As shown in the last line of the table above, without these new zircon projects, a 20% supply deficit is
forecast to develop by 2023.
We see no reason to change our long term US$1550/t (FOB) price forecasts, and remain of the view
that prices need to remain at this level to incentivise new production to fill an emerging supply gap.
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Iluka and Tronox appear to be managing the zircon market well. We sense they are aiming to maintain
a stable pricing outlook and avoid demand destruction we saw over the past 5 years.
Titanium dioxide feedstock
The feedstock market has been tightening as well. On the demand side many pigment plants globally
are already running at high operating rates, and previously depleted inventories are being rebuilt. We
are seeing increasing growth in chloride pigment capacity (especially in China) and demand for high
grade feedstock is increasing.
On the supply side here have been a number of disruptions (especially at ILU’s Sierra Rutile operations)
and inventory levels are reportedly low.

Source: Ferroalloynet.com

Recent presentations from consultants TZMI have pointed to the potential for increased supply
constraints for titanium dioxide feedstock, especially of a quality suitable for the chloride pigment
process. “Industry urgently needs new supply” are not our words, they come from a well-regarded
mineral sand consultant.

Source: TZMI Mineral sands Conference, 2018
Page | 22

Sheffield Resources Report
August 2019

As highlighted by leading Chinese pigment producer, Lomon Billions, growth in Chinese pigment
production is forecast to be strong over the next decade, and much of this will be chloride.

Source: Lomon Billions presentation to New York TZMI conference, 2018

At a recent conference (May 2019) industry consultants TZMI confirmed a strong growth outlook
for pigment capacity in China. They suggest that several expansions and debottlenecking will
contribute another 150-200kt of capacity.
So perhaps no surprise that premium Indian ilmenite, itself the subject of supply disruption, has
seen prices move toward record levels. And perhaps no surprise that emerging pigment producer
Bengbu, have sought to lock in long term supply with Sheffield.
We retain a positive medium-term view on titanium dioxide feedstock, and see further upside for
prices.
Who is Bengbu? Sheffield introduced us to Bengbu Zhongheng New Materials S&T Co.,

Ltd as one of the key offtake partners for the LTR ilmenite. Bengbu is a subsidiary of a
listed company, Triumph Science and Technology Co. (600552.SS), which is in turn a
subsidiary of China Triumph International Engineering (CITEC), in turn a subsidiary of the
huge SOE, China National Building Materials (CNBM). CNBM is China’s largest producer
of cement, gypsum board and plate glass. It also has extensive engineering capabilities.
One of CITEC’s subsidiaries is the largest producer of fused zirconia in China (and
perhaps globally), consuming some 80-90ktpa of zircon. It is difficult to get details
regarding Bengbu’s intentions regarding its entry into the pigment space. Clearly it is
sensitive commercially as the pigment industry in China is fragmented and highly
competitive. We have found a single reference to the company’s proposal to build out
200ktpa of chloride pigment capacity (Source: CITEC website). A budget of 5 billion yuan
has been allocated. There is no timetable provided, but we understand construction of the
first 100ktpa module has begun.
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Appendix 1. A Bit of History (from our July report)
While good mines are often the product of grass roots discovery, better mines are delivered by
repetitively testing and re-testing development concepts and addressing market conditions for their
products. It is therefore relevant to look at the development history of the Thunderbird project.
•
•
•
•

•
•

•

•
•

•

•
•
•
•
•
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The precursor to the Thunderbird project discovered by Rio Tinto Exploration in 2003
following up radiometric anomalies identified by BHP.
Discovery of the resource potential of Thunderbird in 2012.
During 2014 the resource rapidly grew to over 1 billion tonnes containing 11.8% heavy
minerals.
In May 2015, a PFS was released and presented a case for an 18Mtpa plant throughput,
delivering an average of 114ktpa zircon and 439ktpa ilmenite. Capex was estimated at
A$394m with a life-of-mine (LOM) cash cost expressed on a revenue to cost ratio of 1.82:1
based on forecast commodity prices and 1:42:1 based on spot commodity prices.
It was generally thought at this point that this project was unlikely to be bankable.
In October 2015 a revised PFS was considered in an attempt to reduce capex and enhance the
marketability of the ilmenite. A critical breakthrough was the introduction of a low
temperature roasting phase for the magnetic heavy mineral (HM) stream, which enabled the
production of a higher grade (>55% TiO2) ilmenite, again aimed at sulphate pigment
producers.
Plant throughput was reduced from 18 to 12Mtpa expanding back to 18mtpa some 8 years
after initial production. Capex reduced 26% to A$271m. Zircon production was estimated at
100ktpa LOM with ilmenite at 382ktpa. R/C costs improved to 2.02:1.
The SFX board considered this to be a potentially bankable proposition and the project was
advanced to a bankable feasibility study (BFS).
In March 2017 SFX released the results of the BFS. A two-stage development path was still
envisaged commencing with a plant throughput of 8.5Mtpa expanding to 17Mtpa in year 5 for
a 42 year mine life.
Average zircon production (expressed on a pure zircon basis) was proposed at around
110ktpa, ilmenite at an average of 388ktpa and minor by-product credits. At BFS commodity
price assumptions, zircon would make up some 63% of revenue.
Cash costs (R/C basis) remained around 2:1, placing the project at the top of the 2nd quartile
margin curve. Capex had risen to A$348M (including at $24m contingency).
Importantly the project economics were quite attractive with a project IRR of 24.9% and NPV
of A$676m (at a pretax level).
The investment environment was enhanced by some useful commodity price tailwinds, with
tightening zircon and ilmenite markets.
The board pressed the ‘go’ button, debt advisors were appointed and debt was actively sought
for this potentially world scale project.
Taurus were appointed to provide US$175m in senior debt in 4Q17. Subsequently the Federal
Government agency the Northern Australian Infrastructure Fund arrived with a low cost debt
facility to assist with the funding of specific elements of infrastructure, together with a modest
exposure to the project itself.
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•

•

Marketing of the product proceeded particularly well, with 100% of Stage 1 zircon production
fully committed to off-takers. Offtake agreements for around 50% of the LTR ilmenite was
secured (with Bengbu a key customer).
Capital costs for the project itself edged up following a detailed review by the debt provider’s
consultants and EPCM contractor, GR Engineering. In our view there was a “belt and braces”
component to this capex upgrade with terms such as “de-risk”, “contingency” present in the
release. As well there was a $9m escalation (due to the later start date for the project) and a
$4m “additional weather allowance”.

Source: SFX presentation, June 2019

•
•
•

•
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On a like-for-like basis capex had moved up from A$348m in the BFS to A$362m, a 4% increase.
A further $50m capex increase were scope changes, requested by EPCM contractor GR
Engineering who were then awarded a fixed price, turnkey contract.
Capex over and above the full project capex number of A$398m included approximately
A$65m for infrastructure which had previously been outsourced. The cost benefit of bringing
this infrastructure within SFX was estimated at A$7.5m/year.
It should be remembered also that there had been significant delays in permitting, with the
most severe relating to a resolution of Native Title (finally resolved in November 2018) and
the final grant of environmental permits (September 2018). These event alone had created
significant frustration amongst investors.

Sheffield Resources Report
August 2019

We only need to look at the share price chart for SFX to know that things did not end well into late
2018. In October the share price was $1.20. By the end of the year it had collapsed to 64c. In a wave
of what looked to have been irrational pre-June selling, the stock traded as low as A$0.30 which
represented a market capitalisation of under A$80m. SFX hadn’t seen that market value since the
worst of the 2015 bear market.
The share price weakness was driven by a number of issues, including:
•
•
•
•

•

•
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The misguided belief that capex had blown out from $348m to around $600m. As discussed
above this was not the case.
The inability of SFX to raise anything other than modest working capital during the turbulent
4th quarter of 2018.
Market rumours that Thunderbird was un-fundable. Clearly quality debt providers Taurus and
NAIF thought otherwise.
Further rumours that there were unacceptable technical risks within the project, especially
the low temperature roasting stage to optimise the ilmenite circuit. This is despite sign-offs
by the BFS engineers, Hatch, consultants IHC Robbins and consultants used by the debt
providers. GR Engineering had also provided performance guarantees as part of the EPCM
contract.
A slow start to a search for an equity partner in the project. This search is now well underway
under the supervision of UBS, but appears to have been delayed by the recent re-engineering
of the project.
A depletion of SFX’s working capital over the ensuing 6 months leading to the belief that SFX
would be a forced issuer of equity despite a very weak share price. The working capital issue
has been resolved with a recently issued $10m working capital facility provided by Taurus.
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Appendix 2: SFX’s disclosure of financial metrics
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By downloading this report you acknowledge receipt of our Financial Services Guide, available on our web page
www.bridgestreetcapital.com.au.
Bridge Street Capital Partners Pty Ltd is licensed to provide financial services in Australia; CAR AFSL 456663;
Level 14, 234 George Street, Sydney NSW 2000
Bridge Street Capital Partners Pty Ltd is providing the financial service to you.

General Advice Warning
Please note that any advice given by Bridge Street Capital Partners Pty Ltd or its authorised representatives
(BSCP) is GENERAL advice, as the information or advice given does not take into account your particular
objectives, financial situation or needs. You should, before acting on the advice, consider the appropriateness of
the advice, having regard to your objectives, financial situation and needs. If our advice relates to the acquisition,
or possible acquisition, of a particular financial product you should read any relevant Prospectus, PDS or like
instrument.
Disclaimers
BSCP does not warrant the accuracy of any information it sources from others. BSCP provides this report as an
opinion held at a point in time about an investment or sector. BCP has no obligation to update the opinion unless
you are a client of BSCP. Assessment of risk can be subjective. Historical information may not translate into
future performance. Portfolios of investments need to be well diversified and the risk appropriate for the
investor. BSCP does not stand behind the capital value or performance of any investment. To the fullest extent
permitted by the law, BSCP disclaim any liability for any loss or damage arising from the use of, or the reliance
on, any information within the report whether or not caused by any negligent act or omission of BSCP. Overseas
investors acknowledge that BCP has not solicited their business and that they have accessed this report while
searching for information on Australian companies.
Disclosures
Dr Chris Baker, an authorised representative of BCP, certifies that the advice in this report reflects his honest
view of the company. He has 29 years investment experience in wholesale capital markets. He worked as a
mining analyst for brokers BZW and UBS for 11 years and has a further 16 years’ experience as a mining analyst
and portfolio manager with Colonial First State and Caledonia Investments. He now provides independent
financial advice on a part time basis. He may own securities in companies he recommends, but will declare this
when providing advice. He currently owns shares and options in SFX. He is not paid a fee by BSCP for providing
this report. BSCP are Corporate Advisors to SFX and have received fees from SFX for services provided. BSCP
was co-lead manager in the recent $16m capital raise, and received fees for that.
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Appendix 1
US Disclaimer: This investment research is distributed in the United States by Bridge Street Capital Partners
Pty Ltd and in certain instances by Enclave Capital LLC (Enclave), a U.S.-registered broker-dealer, only to major
U.S. institutional investors, as defined in Rule 15a-6 promulgated under the U.S. Securities Exchange Act of
1934, as amended, and as interpreted by the staff of the U.S. Securities and Exchange Commission. This
investment research is not intended for use by any person or entity that is not a major U.S. institutional
investor. If you have received a copy of this research and are not a major U.S. institutional investor, you are
instructed not to read, rely on or reproduce the contents hereof, and to destroy this research or return it to
Bridge Street Capital Partners Pty Ltd or to Enclave. The analyst(s) preparing this report are employees of
Bridge Street Capital Partners Pty Ltd who are resident outside the United States and are not associated
persons or employees of any U.S. registered broker-dealer. Therefore, the analyst(s) are not subject to Rule
2711 of the Financial Industry Regulatory Authority (FINRA) or to Regulation AC adopted by the U.S. Securities
and Exchange Commission (SEC) which among other things, restrict communications with a subject company,
public appearances and personal trading in securities by a research analyst. Any major U.S. institutional
investor wishing to effect transactions in any securities referred to herein or options thereon should do so by
contacting a representative of Enclave. Enclave is a broker-dealer registered with the SEC and a member of
FINRA and the Securities Investor Protection Corporation. Its address is 19 West 44th Street, Suite 1700, New
York, NY 10036 and its telephone number is 646-454-8600. Bridge Street Capital Partners Pty Ltd is not
affiliated with Enclave or any other U.S. registered broker-dealer
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