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Note: This report is based on 
information provided by the Company 
as of August 27, 2018.
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Kasbah Resources Limited 

Initiation - August 2018

DEVELOPMENT READY TIN
Kasbah Resources Limited (“Kasbah” or “the Company”) is close to shovel ready on the 75% 
owned high grade Achmmach Tin Project (“Achmmach”, or “the Project”), located in northern 
Morocco.

The recently completed DFS delivered a financially viable, 10 year, 750,000tpa underground 
operation, with estimated operating costs in the lowest quartile of those globally and with 
reasonable capital requirements; the planned operation is expected to produce a high grade, 
60% tin concentrate with good, +77% tin recoveries. There is also significant resource, and 
hence mine life upside in undrilled areas of the mineralised trend, and as such the 10 year 
operation could be considered as a base case for a longer term mine.

A key strength is the Joint Venture (“JV”) on the Project with Japanese companies Toyota 
Tsushu Corporation (“TTC”, 20%) and Nittetsu Mining Co (“Nittetsu”, 5%), with both parties 
bringing particular skills and strengths to Achmmach. Amongst others, TTC is one of the world’s 
largest tin traders, sourcing material for the manufacturing activities of its parent, Toyota.

Given the quality and status of the Project, Kasbah is in an ideal position to take advantage of 
the forecast strength in tin markets, with Rio Tinto being of the view that tin is the metal to 
be most impacted by the development of new technologies, including electronics and energy 
storage.

KEY POINTS
Permitted, shovel ready: With the recently completed DFS the Project (dependent upon 
offtake, financing and completion of negotiations on the Investment Agreement with the 
Moroccan Government), is near shovel ready; all major permits are in place with the only 
permits required being generally procedural that are dependent upon completion of the final 
design of the relevant elements.

High grade Reserve: With a Reserve grade of 0.82% Sn, Achmmach is relatively high grade 
when compared to peers, with mineralisation also occurring in broad zones amenable to 
standard underground mechanised mining methods.

Excellent metallurgy: The results of test work have confirmed the excellent metallurgical 
performance of Achmmach, with this highlighting the potential to produce a high grade 
concentrate with high tin recoveries;  a key to this is the amenability of the ore to be pre-
concentrated using ore sorting. Due to around 34% of the run of mine (“RoM”) material being 
rejected in the ore sorting process (for only a minimal loss of tin),  this results in significantly 
lower capital and operating costs than would otherwise be required due to the reduced plant 
requirements.

Stable, low cost jurisdiction: Morocco is a major mining country by virtue of being a 
significant global producer of phosphate and has a well developed and transparent Mining 
Law;  operations in the country also benefit through relatively low operating costs, with energy 
and labour costs, two of the major inputs into a mining project, being low when compared to 
other jurisdictions.

Well served by infrastructure: Achmmach is only 40km from the regional city of Meknès, 
which itself is 240km from the port at Casablanca; as such it is well served by transport 
infrastructure, and will be connected to the national electricity grid.

Experienced personnel: Company personnel have extensive and successful experience in the 
junior resources industry, with a history of delivering projects.

Active work programme: The next few months should see major milestones being met, thus 
leading to material news flow.

PROJECT VALUATION
As part of our research we have completed a high level Project valuation for Achmmach, with a 
pre-tax,  unfunded and unrisked NPV8 of ~US$123 million for 100% of the Project, with upside 
for any extension of operations. The Project is most sensitive, as expected, to changes in 
revenue inputs, including metal prices. Our inputs were similar to those used by the Company 
in the DFS; our view is that these are reasonable.

We have also completed a risked, after tax indicative valuation for the Company with a share 
price valuation range of A$0.028 to A$0.048 based on share structures diluted for a number 
of conceptual funding  scenarios - given the range of possible funding paths this needs to be 
treated with caution and used as a guide only. We would also expect this to increase with de-
risking with material progress with offtake and finance negotiations.

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.

Mark Gordon - Senior Analyst
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SWOT ANALYSIS

Strengths

 � Permitted: One of the main delays to resources projects is permitting; having permitting 
in place significantly de-risks the Project  and should result in a shorter time frame to 
production once funding is in place.

 � Forecast strong tin outlook:  Most commentators are seeing a strong outlook for tin for 
the foreseeable future, with this to be driven by the expected take up of new electronics 
and electrical storage technologies.

 � Low cost producer: Our modelling indicates reasonably positive economics for the 
planned project, with operating costs expected to be in the lowest quartile of global tin 
producers.

 � Infrastructure rich, low cost: Being located only 40km from the regional city of Meknès, 
and a further 240km from the port at Casablanca, the Project is well sited with regards 
to   power and transport infrastructure; in addition Morocco is a relatively cheap place to 
operate by virtue of low wages, power costs and corporate tax rates.

 � Experienced board and management: Personnel with the relevant experience is vital to 
the success of any project; Kasbah has this, with personnel being involved in all stages of 
resource projects, including bringing new projects into production.

 � Strong and supportive partners, solid register: This applies to both the project JV 
partners as well as the two cornerstone investors, all of whom which have been supportive; 
having the Japanese JV partners on board has the potential to help obtain funding out of 
Japan, and in addition TTC has the possibility of being a major offtaker. Other companies 
on the register include tin product manufacturer Thaisarco and metals trader Traxys.

Weaknesses

 � Low market capitalisation: The current market capitalisation is ~13% of Kasbah’s share 
of the expected up-front capital costs, which, unless significantly increased, will result in 
dilution issues with the equity portion of project financing. That being said, when compared 
with peers Kasbah is well undervalued, and hence there is significant short term upside 
potential in the share price.

 � Sensitivity to tin prices: Achmmach is sensitive to tin prices (and other revenue factors, 
including grade and metallurgical recovery), and thus a more than 10% fall in the tin price 
from the modelled US$21,000/tonne results in significantly lower returns than the post-tax 
IRR of 23%; this may affect the chances of funding the Project. However, as mentioned 
earlier, this 10 year case should be considered as a base case with good potential to grow 
Achmmach. Also, the US$21,000/tonne price is based on  105 month historical and 15 
month forward prices, which supports this being used in the modelling.

 On the other hand, the Project is strongly leveraged to positive movements in revenue 
factors, which would significantly enhance economics, and thus this factor could also be 
considered as a strength of the Project.

 � Reserve mix: We note that Proved Reserves make up 17% of total Reserves, or 
approximately 18 months of mill feed at full capacity; this relatively low proportion may 
negatively affect debt funding, with some potential financiers requiring a higher proportion 
of mineralisation to be in the Proved category.

Opportunities

 � Underground expansion: With the mineralisation open down dip and along strike, there 
is good potential to expand operations past the current 10 year mine life; the currently 
planned operations could be considered as a base case start-up.

 � Exploration success: This applies largely to the nearby Bou El Jaj prospect, with limited 
drilling to date highlighting the potential for a satellite deposit to feed Achmmach.

 � Other acquisitions: Should the Project go into production, it should generate significant 
cash that could then be used for further acquisitions to grow the Company.

Threats

 � Commodity prices: These have a major effect on junior resource companies, both on the 
economics of any project and on the ability to raise funding.

 � Commissioning and operations: New start-ups commonly experience issues during 
the commissioning phase; this is however somewhat mitigated at Achmmach with the 
planned operations using standard and proven off the shelf systems and techniques.
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OVERVIEW

STRATEGY AND PROJECT OVERVIEW

 � Kasbah has recently completed the DFS for the 75% owned Achmmach Tin Project, 
located in Morocco (Figures 1 and 2), with the Company now investigating financing and 
offtake options.

 � The Company is looking at a ten year, 750,000tpa underground operation from a 0.82% 
Sn, high grade Reserve, with the potential to extend the life with mineralisation being 
open along strike and down dip - planned average annual tin production is 4,451tpa of tin 
metal in a high quality, 60% tin concentrate.

 � Tin has been one of the better performing metals since the market nadir in early 2016, 
with it expected to perform strongly over coming years due to expected supply shortfalls - 
Kasbah is in an ideal situation to take advantage of this, with the Project being technically 
shovel ready.

 � In addition, the Company has the nearby Bou El Jaj prospect, with drilling to date highlighting 
the potential for this to host additional tin mineralisation similar to that at Achmmach.

 � This is a base case project, with activities, including drilling, to date based on proving up 
a ten year Reserve; due to this there is significant Resource upside in the undrilled areas 
(including down dip) of the known  tin trends, both at Achmmach and Bou El Jaj, with the 
assessment of these undrilled areas to be undertaken once production commences.

Figure 1: Kasbah location map

Source: Kasbah

 � Kasbah also holds a number of other tenements, however is looking at options regarding 
these, including divestment; given the focus on tin these projects will not be discussed 
further.

ASIAN MINERAL RESOURCES TERMINATED MERGER 

 � In August 2016 the Company entered into a Scheme Implementation Agreement (“SIA”, or 
the “Scheme”) whereby TSX-V listed Asian Mineral Resources (“AMR”, TSX-V:ASN) would 
acquire all of the shares in Kasbah, with this, at the then share prices and exchange rate,  
valuing Kasbah at a midpoint of A$0.035/share (~A$19.5 million), a 30% premium to the 
share price.

 � In December 2018 the Scheme was dismissed by the Federal Court of Australia due to an 
alleged fundamental error in the independent experts valuer’s report and the Scheme was 
subsequently terminated; the matter is currently the subject of litigation.

 � However, as an upshot of this, Pala, then a shareholder of AMR, took a 19.9% stake in 
Kasbah through the placement of 138.13 million shares at A$0.027/share.
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FINANCIAL POSITION

 � As of June 30, 2018, the Company had A$3.017 million in cash.

 � The Company has a loan agreement with major shareholder Pala Investments, with the 
outstanding principal being A$3 million; the original loan was for A$1 million, which was 
intended as bridging finance for the terminated 2016 merger with AMR, with an additional 
A$2.000 million advanced in May 2017 for funding finalisation of the DFS.

 � The loan carries an annual interest rate of 12% (which to date has been capitalised), and is 
due for repayment by December 31, 2018.

 � Over the 12 months to June 30, 2018, the Company spent A$2.594 million on exploration 
and evaluation, and A$3.470 million on administration and overheads.

 � The overheads include benefits that have had to be paid due to the renewal of the Board 
and Management.

 � The most recent equity raising was in the June Quarter, 2017, with the Company raising 
A$5.206 million (before costs) through an underwritten rights issue, issuing 203.67 million 
shares at a price of A$0.015/share.

CAPITAL STRUCTURE

 � The Company has 1,045 million ordinary shares and six million unlisted options on issue, 
options are detailed in Table 1.

 � There are also 43.4 million performance rights and 8.8 million share rights on issue.

Table 1: Unlisted options

Unlisted options

Expiry Date Number Exercise 
Price

Cash on 
Exercise

4/5/2020 3,000,000 A$0.033 A$99,000

25/7/2020 3,000,000 A$0.022 A$66,000

Total 6,000,000 N/A A$165,000

Source: Kasbah

ACHMMACH TIN PROJECT - KASBAH 75% (INCLUDING BOU 
EL JAJ, KASBAH 100%)

LOCATION, TENURE AND PERMITTING

 � Achmmach comprises one Licence Exploitation (“LE”) and one Permis Exploitation (“PE”) 
for ~32km2, with Bou El Jaj comprising two PEs for 22.6km2 (Figure 2).

 � Under the 2015 Mining Law, LEs replace the PEs, with Companies being required to 
convert any PEs they hold; Kasbah has done this in the case of LE332912 (previously 
PE2912), with the process underway for the other tenements - all tenements are in good 
standing.

 � Achmmach is located ~40km SW of the city of Meknès (population ~650,000), and is 
readily accessible via tar and formed roads; Meknès itself is 150km by road and rail from 
Rabat, and 240km from Casablanca, which is the main port for Morocco.

 � The proposed operation is largely permitted, with only those permits that require the 
detailed design remaining to be issued; applications for these, which are largely procedural, 
will be made once the design is complete.

 � The Environmental and Social Impact Assessment (“ESIA”) and the Environmental and 
Social Management and Monitoring Plan (“ESMMP”) were accepted by the Ministry of 
Environment in 2014, and will expire in December 2019 if there has been no commencement 
of the Project.
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Figure 2: Achmmach and Bou El Jaj tenement map

Source: Kasbah

LOCAL COMMUNITY

 � The Project is located on what are termed “communal lands”, with the Company effectively 
renting these from the local communities.

 � The immediate vicinity of Project is very sparsely settled, with seven households potentially 
needing to be resettled prior to commencement of activities - any resettlement will be 
done in conjunction with the Ministry of the Interior.

 � Work by Kasbah has included intensive stakeholder consultation, with the local communities 
reportedly having a positive perception  of the Project, due to the benefits it will bring to 
this relatively impoverished area.

PROJECT OWNERSHIP

 � The Project ownership is shown in Figure 3, with parties contributing pro-rata to 
expenditure, and with Kasbah being operators and managers; Bou El Jaj is 100% owned 
by Kasbah through Hamada Minerals, one of Kasbah’s Moroccan subsidiaries.

Figure 3: Achmmach  ownership

Source: Kasbah

 � Kasbah originally acquired 100% of Achmmach from the Moroccan government, with this 
forming the basis of the 2007 IPO of the Company - consideration for the acquisition 
was US$5 million over five equal payments; Bou El Jaj was acquired in late 2011 from 
private interests for MAD900,000 (~A$100,000) cash, plus a one off royalty payment of 
MAD2,000,000 (~A$230,000) on commencement of any production from Bou El Jaj.

 � Toyota Tsushu Corporation (“TTC”) acquired 20% of the Project through payments totalling 
A$17.2 million based on Project milestones; initial payments of A$16 million were made in 
2012, with a final payment of A$1.2 million made in June 2014.
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 � Nittetsu Mining acquired 5% of the Project in June 2013 for A$7.25 million cash.

 � Both strategic JV partners have the right, on mutually agreed commercial terms, to take 
proportionate amounts of any tin concentrates produced at Achmmach. 

 � TTC is a subsidiary of the Toyota Group, and at the time of signing was Asia’s largest tin 
trading house and is currently one of the largest trading companies globally.

 � Amongst others it trades the metals required for Toyota’s manufacturing business, as well 
as motor vehicles and spare parts and non-automotive machinery; TTC is also involved in 
the energy and electrical power supply business.

 � TTC has a track record of investments in resources projects, including acquiring 25% 
of Orecobre’s (ASX:ORE) Salar de Olaroz Lithium Project in Argentina, and facilitating 
Japanese funding for that project.

 � Nittetsu, which had consolidated net sales of ¥118 billion in FY2018, is a Tokyo Stock 
Exchange listed diversified mining and industrial company, with metallic mining assets 
including a 60% ownership of the Atacama Copper Mine in Chile; in addition it has a 
number of industrial minerals operations in Japan and an exploration division.

 � Nittetsu also produces specialised industrial machinery in Japan, and is a producer and 
supplier of wastewater treatment chemicals.

GEOLOGY AND MINERALISATION

 � Mineralisation at Achmmach occurs in two main parallel trends, the Meknès Trend and the 
Sidi  Addi Trend (Figure 4), both of which have a strike length of 1.6km; these are part of 
a 2.5km to 3km wide NE-SW trending zone of tin geochemical anomalism that extends 
~12km to the Bou El Jaj prospect (Figure 2).

 � Both Achmmach trends are open down dip and to the east; the western extent of the 
recognised mineralisation on the Sidi Addi trend is the Licence boundary; there is a 
significant strike length in the central part of the trend that has not yet been drill tested, 
thus providing significant Resource upside.

 � Mineralisation is largely hosted in quartz/tourmaline vein and breccia zones (largely 
controlled by shear zones), within tightly folded Lower Carboniferous turbiditic sediments, 
that have also been intruded by intermediate to mafic igneous sills.

 � Mineralisation is controlled by a NNE-WSW striking set of parallel vertical “feeder” 
structures (Figure 6), interpreted as being conduits for fluids sourced from Hercynian aged 
granites that led to initial metasomatic tourmaline alteration of the siltstones; this was 
followed by hydraulic fracturing and brecciation that introduced a number of phases of 
dominantly cassiterite tin mineralisation associated with quartz deposited in chemical or 
physical trap sites within the tourmaline halo.

 � Cassiterite is generally millimetric in size, with some stannite (copper tin iron sulphide) 
mineralisation also being recognised, particularly from the deeper parts of the deposit; 
accessory minerals include pyrite and base metal sulphides amongst others.

Figure 4: Achmmach resource outlines and drill traces - blue areas are mapped tourmaline

Source: Kasbah
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 � Although grades can be irregular, the mineralised zone at Meknès is reasonably consistent 
along strike (Figures 4 and 5), and forms a number of generally northerly dipping lenses or 
pods up to 25m wide (Figure 6).

 � Mineralisation is open at depth; there apparently has only been limited drilling beneath 
the current Resource (however we have not seen details of this), thus providing upside 
potential (Figure 5).

Figure 5: Meknès Zone long section showing resource outline, looking north

Source: Kasbah

Figure 6: Achmmach section 2550E looking east

Source: Kasbah

 � As mentioned earlier the Sidi Addi trend has not been drilled on the centre section, with 
Resources limited to the Western Zone (Figure 7) and some drilling at the eastern end; 
mineralisation recognised to date is associated with 5m to 10m thick tourmaline lodes, and 
is interpreted as being similar to that in the deeper parts of the Meknès trend.
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Figure 7: Western Zone long section

Source: Kasbah

 � Figure 8 shows examples of mineralisation from the Western Zone; the left picture shows 
botryoidal textures around tourmaline breccia nuclei, with the right showing a quartz-
cassiterite vein cutting a tourmaline breccia; the coin is approximately 2cm in diameter.

Figure 8: Samples of mineralisation

Source: Kasbah

RESOURCES AND RESERVES

 � The latest JORC 2012 compliant Mineral Resource Estimate (“MRE”) for Achmmach was 
completed in late 2014, with this including the Meknès Trend (completed in September 
2013) and the Western Zone (completed in November 2014). 
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 � Reserves were updated in 2018 from 6.5Mt to 7.0Mt as part of the recently completed 
DFS (discussed later); the Resources and Reserves have been calculated using data from 
the ~120,000m of drilling completed by Kasbah at Achmmach with Resources shown in 
Table 2 and Reserves in Table 3.

 � The Measured Resource/Proved Reserve areas have been generally drilled on a 20m by 
20m grid, with areas of Indicated Resources/Probable Reserves being drilled on 40m 
sections with a 20m hole spacing on the sections.

Table 2: Achmmach JORC-2012 complaint MRE

Achmmach JORC-2012 complaint MRE

Classification Resources (Mt) Sn % Tin Metal (kt)

Meknès Trend

Measured 1.6 1.00 16.1

Indicated 13 0.80 107

Inferred - - -

Total 14.6 0.85 123.1

Sidi Addi Trend

Measured - - -

Indicated 340 1.25 4.2

Inferred - - -

Total 340 1.25 4.2

Total Mineral Resources

Measured 1.6 1.00 16.1

Indicated 13.3 0.80 111.2

Inferred - - -

Total 14.9 0.85 127.3

Source: Kasbah

Table 3: Achmmach JORC 2012 compliant Ore Reserves

Achmmach JORC 2012 compliant Ore Reserves

Zone Proved Probable Total

Ore (kt) Sn % Tin 
Metal (t) Ore (kt) Sn % Tin 

Metal (t) Ore (kt) Sn % Tin 
Metal (t)

Meknès Trend 1,100 0.99 11,000 5,600 0.78 44,000 6,700 0.82 55,000

Sidi Addi Trend - - - 300 0.86 3,000 300 0.86 3,000

Total 1,100 0.99 11,000 5,900 0.79 47,000 7,000 0.82 58,000

Source: Kasbah

HISTORIC ACTIVITIES

 � The Meknès Zone was discovered in 1985 by the Moroccan Government minerals and 
mining agency Bureau de Recherces et de Participations Minières (“BRPM”), following up 
stream sediment geochemical anomalies generated during regional exploration; the Sidi 
Addi trend was discovered in 2012 by Kasbah from mapping and surface sampling.

 � The BRPM followed up the discovery with extensive work, including geological mapping, 
gravity surveying, trenching and diamond drilling (32 holes for 14,463m).

 � Three of these holes were drilled from underground development, which included an 85m 
deep exploration shaft with 827m of drives and cross cuts which were used to collect a 
bulk sample for metallurgical testwork.

 � Likewise, Bou El Jaj was discovered during the same BRPM programme, with the Agency 
completing diamond drilling, underground gallery development and surface trenching.

WORK BY KASBAH

 � Since acquiring the Project in 2007, Kasbah has carried out significant work, largely 
concentrated on development studies for Achmmach, with activities including drilling, 
metallurgy, engineering and other programmes associated with the relevant studies.
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Previous Development Studies

 � Kasbah has completed a number of development studies, including a Scoping Study in 
November 2010, a Pre-feasibility Study in 2012 and an initial DFS in 2014, an enhanced 
DFS (“EDFS”) in 2015, a small start up option (“SSO”) DFS in 2016 and the current study, 
released to the market in July 2018.

 � The results of the various DFSs are summarised in Table 4.

Table 4: Achmmach DFS results summary

Achmmach DFS results summary

Parameter Unit 2018 DFS 2016 SSO DFS 2015 EDFS 
Base Case

2014 DFS Base 
Case

Technical Summary

Mining Reserve Mt 7.00 6.56 9.22 8.45

Life of Mine Mined Ore 
Grade % Sn 0.82 0.85 0.77 0.78

LoM Years 11 10 10 9

Average Mill Throughput Mtpa 0.75

Stage 1 - 0.5, 42 
months 

Stage 2 - 0.75, 
80 months

1.05 1

Metallurgical Recovery % 77.20 72.60 71.8 70.3

Average annual tin in 
concentrate produced tpa 4,450 3,970 5 850 5 300

Economic Summary

LME Tin Price Basis USD/t Forecast @ 21/7/16 2014 Average @ 28/3/14

Price used 21,000 17,830 21,511 23,025

LOM Gross Revenue USDM 815 720 1,036 996

LOM Post‐ tax Free Cash 
Flow USDM 267 154 316 270

Pre‐production Capital USDM 96.4 77.6 148 181

Sustaining Capital USDM 69.2 74.4 57 71

Post‐tax NPV8% USDM 98.1 73 171 126

IRR (ungeared) % 23 25.4 32.9 23.3

Payback period Years
3.4 years from 
steady state 
production

3.4 2.3 3.2

C1 costs USD/t tin in 
concentrate 9,176 9,001 8,318 8,623

C3 costs USD/t tin in 
concentrate 13,695 13,811 13,296 15,309

AISC USD/t tin in 
concentrate 11,435 11,541 Not Published Not Published

Source: Kasbah

2014 DFS

 � This was based on a 8.45Mt @ 0.78% Sn underground Reserve, with an envisaged nine 
year, one million tonne per annum operation producing ~5,300tpa of tin in concentrate, 
which, at the time, would have made Achmmach the eighth largest tin mine in the world 
and the largest on the African continent.

 � The planned operation, with twin declines, was to mine the entire Meknès trend, however 
the Company looked at the option of sourcing shallow open cut ore from the Western 
Zone on the Sidi Addi Trend whilst underground access was being established at Meknès.

 � The preferred underground mining method was long hole open stoping with pastefill.

2015 Enhanced DFS

 � The EDFS was completed in response to falling tin prices and difficulty in funding projects, 
and had the aim of improving overall project economics.
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 � Operationally, the mill throughput was increased to 1.05mtpa, with Reserves increased to 
9.22Mt, with other changes including:

 – Enhancement of LoM metallurgical recovery from 70.3% to 71.8%,

 – The incorporation of the high grade Western Zone into the underground mine plan, 
with this connected into the Meknès underground infrastructure,

 – A revised mine design and schedule, that brought higher grade ore forward; and,

 – A review of costs.

 � The overall effect on costs was to lower the pre-production capital by 18% and the C3 
costs by 13%.

2016 Small Start Option DFS

 � Again, in response to weak markets and not being able to obtain funding, the Company 
investigated the option of a smaller, staged operation.

 � The stages included:

 – An initial 500ktpa operation for 42 months; and,

 – A second stage, 750ktpa operation for 80 months.

 � The key effect of this was to considerably lower the upfront funding requirement to 
US$77.6 million (including US$61.7 million direct construction costs), with the Stage 2 
capital expected to be funded out of cash flow.

 � The higher grade Stage 1 throughput also resulted in higher metallurgical recoveries, with 
LoM recoveries increasing to 72.6%.

 � The decision was made to use a mix of mining methods to suit the various ore zones,  
including bottom up and top down stoping, open stoping with pillars and cemented rock 
fill (“CRF”); the latter was planned for areas of higher grade to avoid metal loss in pillars.

 � As expected, given the lower throughput, operating costs were slightly up on previous 
studies, however were still reasonable.

 � The planned operation provided reasonable returns even with the then relatively low tin 
price.

Current DFS

 � Following on from the results of the previous studies, the recently released study is based 
on a 10 year, 750,000tpa RoM underground operation, however with a major change 
being the introduction of pre-concentration using ore sorting; this has a marked economic 
benefit, in that it decreases the downstream processing plant size from 750,000tpa to an 
expected 500,000tpa, with the resultant expected cut in costs.

 � The key inputs and outputs are shown in Table 4, with detailed capital and operating costs 
shown in Tables 5 and 6.

 � The revenue figure of US$815 million given in Table 4 incorporates transport costs of 
US$5.4 million; adding this back results in a NSR of US$820 million, or 87.8% of the value 
of the tin in concentrates.

 � Our view is that figures below are reasonable given the location; Morocco has relatively 
cheap power (~A$0.10/kWh), fuel and labour costs, which are the main operating costs 
inputs into a mining operation, and hence the overall costs will be leveraged to changes 
in these inputs.

Table 5: Achmmach estimated capital costs

Achmmach estimated capital costs

2018 DFS Project Capital Costs US$ Millions

Mining development 12.1

Tailings Storage Facility (TSF), Water Storage Facility (WSF), ROM Pad 3.5

Process plant 44.5

Infrastructure 12

Engineering, Procurement and Construction (EPC) 7.2

Construction indirect costs 5.4

Sub-total Project Construction Capital 84.7

First fill & spares 1.2

Contingency 10.5

Total Project Capital Costs 96.4

Source: Kasbah
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 � It also needs to be mentioned, that although the planned mining rate is 750,000tpa, the 
bulk of the plant will treat 500,000tpa, with only the crusher and ore sorter being required 
to treat the full throughput.

Table 6: Achmmach estimated operating costs

Achmmach estimated operating costs

Category US$ Millions US$/t Sn US$/t Ore*

Mining 216.6 4,866 30.94

Processing 109.8 2,466 15.69

Administration 36.7 823 5.24

Concentrate transport & treatment 45.4 1,021 6.49

C1 cash costs 408.5 9,176 58.36

Depreciation & amortisation 165.4 3,815 23.63

C2 costs 573.9 12,991 81.99

Royalties 25.2 566 3.60

Corporate costs 6.1 138 0.87

C3 costs 605.2 13,695 86.46

Sustaining capital 69.2 1,554 9.89

All in sustaining cash costs (AISC) 509 11,435 72.71

Source: Kasbah
* Per tonne ore costs calculated  by IIR from total costs, and hence there may be some rounding discrepancies

Mine and Site Layout

 � The conceptual plant site layout from the 2014 DFS is shown in Figure 9, and the current 
mine design in Figure 10 - the plant layout is included for illustrative purposes only, with 
the layout subsequently being changed and currently being optimised.

 � It is expected that the final site layout will be similar to that shown, however relative sizing 
of equipment will differ with the introduction of ore sorting.

 � The Meknès Zone will be accessed from two locations (Central and Eastern); each location 
will include twin portals and declines; one for the main decline and a second ventilation/
escapeway parallel to the main decline, negating the requirement for raisebored ventilation 
raises early in the mine plan.

 � Three internal declines will service the western, central and eastern lodes, with a fresh air 
raise also being located at the western lode (Figure 10).

Figure 9: Conceptual site layout (from 2014 DFS)

Source: Kasbah
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Figure 10: Proposed mine layout

Source: Kasbah

Mining Scheduling and Methods

 � The proposed mining will be undertaken using contractors, using a variety of methods 
dependent upon the zone; mining is planned to be staged as shown in Figure 11.

 � Given the nature of the mineralisation, the Project is relatively development heavy, with 
this reflected in the sustaining capital costs of US$69.2 million, which is largely related to 
capitalised underground development.

 � Total development is expected to be 44,312m, of which 46% is capital development.

Figure 11: Proposed mine sequencing

Source: Kasbah

 � Planned mining methods, which take into account geotechnical aspects, different mining 
costs and ore grade (with fill being used in higher grade areas so as metal is not left in the 
ground in the form of pillars) are as follows:

 – For the generally thick Central Zone (in places up to 20 m in width), a bottom-up 
mining sequence utilizing CRF will be implemented. A top-down method with no fill, 
leaving pillars behind for stability was also analysed but this significantly reduced the 
recovered tonnes due to the required widths of the pillars.

 – The Eastern Zone area will be mined using a top-down no-fill method, leaving behind 
in-situ pillars for stability. The pillar size factors have been extrapolated across the 
entire Eastern Zone area based on detailed geotechnical design for the Eastern Zone 
upper which has the lowest strength rock mass.

 – The Western Zone is mined with both the CRF bottom-up method (for levels above the 
access) and the longhole top-down method (for levels below the access) as described 
for the Eastern Zone.

 � The use of CRF is also beneficial from an environmental viewpoint, in that it returns 
potentially mild acid generating material back underground.
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Metallurgy and Processing

 � A focus of recent work has been on metallurgy, with this resulting in  increased recoveries 
to 77.2% to produce a quality, 60% tin concentrate - the proposed flow sheet is shown in 
Figure 12.

 � One of the key changes is the use of ore sorting to pre-concentrate the RoM ore; the 
Company carried out extensive testwork on this, including testing a 21t bulk sample of 
mineralisation.

 � Ore sorting, which is a very low capital and operating cost pre-concentration method has a 
number of advantages that can markedly improve project economics through significantly 
increasing plant feed grade and reducing feed tonnage, with these advantages including:

 – Lowering capital and operating costs,

 – Reducing the size of the plant and associated infrastructure,

 – Increasing metallurgical recovery through the higher grade of the plant feed; and,

 – Increasing concentrate grade, which, in addition to the higher NSR, results in lower 
concentrate tonnages and hence shipping costs.

 � The overall results from the ore sorting indicated that 34% of the feed was rejected, with 
93.6% of the tin being recovered into 66% of the mass - this 66% included fines of 22.8% 
(which bypass the ore sorter) and 43.3% of “accepts” product from the sorter.

 � In addition, the revised circuit includes high pressure grinding rolls (“HPGR”) which replace 
the third crushing stage and rod mill.

 � Treatment of the beneficiated material will be through an initial gravity circuit, including 
spirals and tables, followed by magnetic treatment (to remove any metal fragments) and 
flotation (to remove sulphides) of the gravity concentrate.

Figure 12: Proposed flowsheet schematic

Source: Kasbah

Tailings

 � It is planned to build a surface, valley fill tailings storage facility near the plant site.

Waste

 � Waste rock will be placed on a dump near the plant site, with some to be used for CRF.

Concentrate Transport

 � The concentrate will be bagged and containerised on site, and then trucked to Casablanca 
for shipping.

 � Given the average ~7,400tpa  concentrated production transport is not a major consideration.

Infrastructure

 � Plans are to connect to the national electricity grid, with a powerline link (which is included 
in the capital costs) needing to be constructed - it is expected that this could take 12 to 18 
months to plan, design and construct.

 � It is planned to source the bulk of the Project’s water requirements from a dam that will 
be built to catch winter rains.

 � There is currently a 50 man camp on site.

Workforce

 � It is planned to use local labour (both skilled and unskilled) wherever possible, however 
there may be the need for some expatriate personnel for specialised jobs.
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Work at Bou El Jaj

 � Since acquiring Bou El Jaj in late 2011, activities have included geological mapping, rock 
chip sampling and drilling, with the most recent exploration activities being undertaken in 
early 2013.

 � The Company is currently undertaking the work required to convert the PEs into LEs, with 
this including completion of an EISA.

 � The initial rock chip sampling returned grades of up to 17.5% Sn (however generally around 
0.2% to 1%), with the mapping identifying four targets for follow up by drilling (Figure 13).

Figure 13: Bou El Jaj drill targets

Source: Kasbah

 � The drilling included 55 diamond holes for 7,947m, with this supporting the mineralisation 
model, however widths and/or grades at the Gallery Hill, Grand Crete and Hill 982 prospect 
were highly variable, with no follow up work recommended.

 � Drilling at Ain Karma identified tin mineralisation on three 80m spaced sections that 
requires follow up; Figure 14 shows one of the sections with some of the better drilling 
results.

 � From this work Kasbah calculated an Exploration Target of approximately 500,000t to 
1,000,000t @ 0.20% to 0.50% Sn, for 1,500t to 5,000t of contained tin (the Exploration 
Target is conceptual in nature, and there has been insufficient exploration to define a Mineral 
Resource, and it is also uncertain whether further work will result in the determination of 
a Mineral Resource).

Figure 14: Ain Karma section 79460mN

Source: Kasbah
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UPCOMING ACTIVITIES AND FINANCING
 � Key activities are now concentrated on offtake and financing, to enable construction to 

commence as planned in early 2019; the Company is currently talking to potential offtakers 
and financiers, with the latter including Japanese, African and European parties.

 � The structure of the financing of Kasbah’s 75% will depend upon the share price at the 
time; in addition to traditional debt/equity, alternatives may include convertible debt, some 
vendor finance, or offtake prepayments.

 � Kasbah is now looking to appoint EPC and mining contractors, with Requests for Proposals 
(“RFP”) now being sent out for both of these workstreams. 

 � The Company is also in the process of negotiating with the Government on the Investment 
Agreement (which includes the fiscal framework) that will be applied to the Project.

PROJECT ECONOMICS & VALUATION
 � We have undertaken an indicative high level ungeared DCF analysis of the project using 

the DFS scenario as presented above. 

 � We have largely used costs as publicly released by the Company as well as industry 
standard costs; DFS costs have been verified against standard cost curves, with our view 
being that the costs are reasonable.

 � Parameters and outcomes are shown in Table 7, and a breakdown of revenues and costs in 
Table 8; the modelled production profile and cash flows are shown in Figure 15.

 � As part of the analysis we have completed a sensitivity analysis of the Project; Table 9 
presents the individual NPV sensitivities to a number of factors, with Table 10 showing the 
paired IRR sensitivity to changes in tin prices and operating costs.

 � These figures highlight a project that is most sensitive to revenue side factors, including 
the tin price and resource grade; and, by inference, metallurgical recoveries.

Table 7: Achmmach modelling parameters and outcomes

Achmmach modelling parameters and outcomes

Item Amount Notes

Financial Outcomes

LoM Pre-tax FCF US$255 million Ungeared

LoM Post-tax FCF US$208 million Ungeared

LoM EBITDA US$421 million

Discount Rate 8%

Pre-tax NPV US$123 million Ungeared

Post-Tax NPV US$96 million Ungeared, Moroccan mining corporate 
tax rate of 17.5%

Pre-tax IRR 27%

Post-tax IRR 23%

Inputs

LoM Capital Requirements US$166 million

Reserve 7.0Mt @ 0.85% Sn 2018 U/G Reserve

Mine Life 10 years @ 750,000tpa

Metallurgical Recovery 77.2%

LoM Tin Production 44,512 t

Average Annual tin Production 4,451 t

Concentrate Grade 60%

LoM Concentrate Production 74,187 t

Average Annual Con Production 7,419 t

Average Tin Price - USD $21,000/tonne

Net Revenue/Tonne Tin - USD $17,770/tonne NSR less transport and royalties

Site Operating Costs/Tonne Tin - USD $8,309/tonne

EBITDA/Tonne Tin - USD $9,461/tonne

Source: IIR analysis
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Figure 15: Modelled production profile (top) and pre-tax, ungeared cash flows (bottom)

Source: IIR analysis

Table 8: Achmmach cost and revenue breakdown

Achmmach cost and revenue breakdown

Cost Breakdown US Million US/tonne Tin US/ROM Tonne

Mining US$217 m $4,886.78 $31.00

Processing US$109 m $2,459.15 $15.60

Administration US$37 m $826.02 $5.24

Concentrate Transport & Treatment US$45 m $1,020.50 $6.47

Total C1 Costs US$409 m $9,192.46 $58.31

Depreciation and Amortisation US$166 m $3,722.35 $23.61

C2 Costs US$575 m $12,914.82 $81.93

Royalties US$24 m $549.59 $3.49

Corporate Costs US$6 m $137.15 $0.87

C3 Costs US$605 m $13,601.55 $86.28

Sustaining Capital US$69 m $1,555.48 $9.87

AISC US$509 m $11,434.67 $72.54

Revenue Breakdown US Million US/tonne Tin US/ROM Tonne

Tin in Concentrate US$934 m $21,000.00 $133.22

Deductions US$74 m $1,659.94 $10.53

Payable Tin Value US$860 m $19,340.06 $122.69

TCs and RCs US$40 m $899.12 $5.70

Net Smelter Return US$820 m $18,440.94 $116.98

Source: IIR analysis

Table 9: Achmmach pre-tax sensitivity

Achmmach pre-tax sensitivity

Change Price Grade Opex Capex

20% US$220 m US$215 m US$75 m US$92 m

10% US$170 m US$167 m US$97 m US$106 m

0% US$120 m US$120 m US$120 m US$120 m

-10% US$69 m US$72 m US$142 m US$133 m

-20% US$19 m US$24 m US$164 m US$147 m

Source: IIR analysis
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Table 10: Achmmach pre-tax price/costs IRR sensitivity

Achmmach pre-tax price/costs IRR sensitivity

Change in Site Operating Costs

$606.70 -20% -10% 0% 10% 20%

Ti
n 

pr
ic

e 
US

$/
to

nn
e $19,000 26% 23% 19% 16% 12%

$20,000 30% 27% 23% 20% 16%

$21,000 33% 30% 27% 24% 20%

$22,000 36% 33% 30% 27% 24%

$23,000 39% 37% 34% 31% 28%

Source: IIR analysis

INDICATIVE COMPANY VALUATION
 � We have undertaken a valuation for Kasbah based on the Project valuation, however this 

needs to be treated with caution and be considered indicative only given the uncertainty 
as to any financing route, particularly with regards to the price that equity is raised at.

 � Table 11 presents an overall valuation for Kasbah, based on the following parameters:

 – An AUD:USD exchange rate of 0.75,

 – Project ownership at the current 75%, with no additional stake being sold,

 – Capital commitment of A$96.8 million for Kasbah,

 – Debt:Equity of 60:40,

 – Debt interest rate of 10%,

 – Debt term of two years construction plus five years operations; and,

 – Achmmach risked for Project stage - this is based on the Reserve confidence levels 
using standard figures of 100% for Proved Reserves and 60% for Probable Reserves.

 � As a conservative case we have used the Australian corporate tax rate of 30%.

 � There is no separate line for cash raised in the Project financing as this is run through the 
DCF model for Achmmach.

 � This is  base case valuation - we would expect this to increase with de-risking with material 
progress on offtake and financing.

Table 11: Indicative Kasbah valuation

Indicative Kasbah valuation

Item NPV Risk Factor Risked Value Notes

Achmmach A$126 m 66% A$83 m Funded DCF, 75% ownership, 
60:40 debt:equity

Exploration/Resource 
Upside A$15 m 100% A$15 m

Head Office -A$11 m 100% -A$11 m A$2m pa, discounted at 8% pa, 
after tax

Cash A$3 m 100% A$3 m June 30, 2018

Debt A$3 m 100% A$3 m June 30, 2018

Total A$129 m 67% A$87 m

Source: IIR analysis

 � Determining a per share value however is more problematic - this will depend upon the 
details of capital raisings and any other financing options, which may include a sale of a 
stake in the project.

 � We have undertaken an analysis of a number of scenarios, however the main debt/equity 
structure of 60:40 has been maintained, as have the interest rate and term of the debt.

 � The tables below present the results of assessing the variability due to different final 
ownership positions and the price of Kasbah’s share of the Project development equity.

 � In the case where a stake in the Project is sold, we have put the proceeds of the sale 
towards Kasbah’s financing commitments; in valuing this we have used a figure of 50% of 
the pre-tax project NPV multiplied by the percentage sold.

 � The tables include:

 – Table 12 - the financed, unrisked Project value attributable to Kasbah,

 – Table 13 - the per share valuation using the 66% risk factor for Achmmach; and,
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 – Table 14 - diluted shares on issue following equity raising - equity raised includes 
allowance for a  5% fee; note that no allowance has been made for any capital raises 
prior to the main project funding.

 � We acknowledge that the both the lower equity raising price of A$0.02/share presented in 
the tables below and sales price of a stake in the Project of 50% of NPV may seem high 
given the current Company market value, however we would expect a significant increase 
in value with material progress in offtake and financing negotiations.

 �  Effects of using lower values include:

 – Using an equity price of A$0.01/share (a 17% discount to the current price) results in 
a valuation of A$0.017/share where Kasbah retains a 75% stake in the Project; and,

 – Reducing the sales price of an additional stake in the Project to 25% of NPV results in 
the per share values for the case where the Company sells an additional 25% being 
~15% lower than those given in Table 13; where an additional 15% is sold the values 
are ~7% lower.

Table 12: Kasbah unrisked value

Kasbah unrisked value

Stake Sold 0% 5% 10% 15% 20% 25%

Final Stake 75% 70% 65% 60% 55% 50%

Eq
ui

ty
 P

ric
e

A$0.02 A$129 m A$124 m A$119 m A$113 m A$108 m A$103 m

A$0.03 A$129 m A$124 m A$119 m A$113 m A$108 m A$103 m

A$0.04 A$129 m A$124 m A$119 m A$113 m A$108 m A$103 m

A$0.05 A$129 m A$124 m A$119 m A$113 m A$108 m A$103 m

Source: IIR analysis

Table 13: Kasbah risked value per share

Kasbah risked value per share

Stake Sold 0% 5% 10% 15% 20% 25%

Final Stake 75% 70% 65% 60% 55% 50%

Eq
ui

ty
 P

ric
e

A$0.02 A$0.028 A$0.029 A$0.030 A$0.031 A$0.033 A$0.034

A$0.03 A$0.035 A$0.036 A$0.037 A$0.038 A$0.039 A$0.041

A$0.04 A$0.041 A$0.042 A$0.043 A$0.043 A$0.044 A$0.045

A$0.05 A$0.046 A$0.046 A$0.047 A$0.047 A$0.047 A$0.048

Source: IIR analysis

Table 14: Kasbah diluted share structure

Kasbah diluted share structure

Stake Sold 0% 5% 10% 15% 20% 25%

Final Stake 75% 70% 65% 60% 55% 50%

Eq
ui

ty
 P

ric
e

A$0.02 3,083 m 2,861 m 2,639 m 2,417 m 2,195 m 1,973 m

A$0.03 2,404 m 2,256 m 2,108 m 1,960 m 1,811 m 1,663 m

A$0.04 2,064 m 1,953 m 1,842 m 1,731 m 1,620 m 1,509 m

A$0.05 1,860 m 1,771 m 1,683 m 1,594 m 1,505 m 1,416 m

Source: IIR analysis

PEER GROUP ANALYSIS
 � Table 15 and Figure 16 present a comparison of tin focussed companies and individual 

deposits.

 � In Table 15, we have sorted the companies on the basis of enterprise value (“EV”) per ton 
of contained tin in Resources (we have included Reserves where a particular deposit has 
only Reserves, and not Resources as is the case for the Renison tailings and Cleveland 
tailings) - this does not take into account the value of other projects held by the companies.

 � This latter point is particularly relevant to Metals X and Consolidated Tin, in that these 
companies do have significant other, non-tin operations; it also does not take account of 
other factors that may affect value and as such should be used with caution.
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 � In the case of Venture’s Mt Lindsay Project, we have included the tin equivalent grade 
taking into account the tungsten grade of 0.10% - this has been calculated using a tin price 
of US$21,000/tonne and a tungsten in concentrate price of US$268/mtu, being a 20% 
discount to the APT price of US$335/mtu; we have not accounted for different recoveries 
in this case.

 � This shows the relative undervaluation of Kasbah when compared with other advanced 
companies.

 � Likewise Figure 16 highlights the relative high grade of Achmmach when compared with 
other deposits; here again we have compared global Resources and not Reserves, except 
in the case where we have included the Achmmach Ore Reserve.

Table 15: Tin company comparison

Tin company comparison

Company EV (A$) Deposits Status
Global 

Resource 
Tonnes

Tin 
Grade

 Equiv Tin 
Grade

Equivalent 
Tonnes 

Contained 
Tin

EV/t 
Tin

Consol. Tin $159 m Mt Garnet, 
QLD

Development 
Studies 12,049,000 0.40% 0.40% 47,857 $3,325

Metals X $291 m Renison, 
TAS (50%) Mixed 37,300,000 0.81% 0.81% 302,000 $1,928

Alphamin 
(TSX) $141 m Bisie, DRC Construction 5,140,000 4.30% 4.30% 220,900 $638

Australian 
Tin Mining $29 m Taronga, 

NSW Permitting 36,300,000 0.16% 0.16% 57,200 $505

Kasbah 
Resources $13 m

Achmmach, 
Morocco 

(75%)

Permitting, 
Financing 14,940,000 0.85% 0.85% 126,990 $131

Venture 
Minerals $9.6 m Mt Lindsay, 

Tas
Development 

Studies 45,000,000 0.20% 0.34% 141,986 $67

Stellar 
Resources $4.5 m Zeehan, TAS Assessment 7,450,000 1.08% 1.08% 80,400 $56

Elementos $5.7 m

Cleveland, 
TAS, 

Oropresa, 
Spain (96%)

Development 
Studies 23,680,000 0.54% 0.54% 126,720 $46

Australian 
Tin 
Resources 
(private)

N/A Ardlethan, 
NSW

Development 
Studies 37,500,000 0.18% 0.18% 66,500 N/A

Source: IRESS, Company reports, EV/t Tin takes into account project ownership percentage

Figure 16: Tin resource comparison - relative contained Sn is shown by bubble size

Source: Company reports, IIR analysis
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RISKS
 � Commodity prices and exchange rates – These are key for the success (and a decision 

to go ahead) of any potential resource project, and a factor in which the operators have 
no control. After seeing a nadir in early 2016 more recent times have seen a reasonable 
recovery in tin prices, pointing towards a possible stronger longer term future in the metal. 

 � Equities markets: Although reasonably strong at the moment, the resources sector can 
turn on a dime, with the riskier junior end being the first to feel any downturn.

 � Development funding and offtake: With the Project being largely technically shovel ready, 
the future of Achmmach largely relies on obtaining financing and offtake agreements.  The 
Company is somewhat hamstrung at the moment by virtue of a low market capitalisation 
when compared with the expected funding requirements, and thus the funding structure 
will have to be carefully managed so as not to overly dilute existing shareholders. This 
however would be mitigated with rises in the share price, which, in our view, is significantly 
undervalued when compared to peers. Other mitigating factors are in having the strong JV 
partners, with the potential to access debt with higher gearing (potentially up to 70%), a 
lower interest rate and a longer term, possibly up to 8 years plus the construction period.

 � Start-up: There are commonly issues with project start-ups, however Achmmach is 
somewhat mitigated from this by virtue of using standard operational methods.

BOARD AND MANAGEMENT
 � Mr John Gooding – Chairman: Mr Gooding is a mining engineer with over 40 years of 

experience in all aspects of gold and base metals operations including mining, exploration, 
smelting and refinery, sales and marketing and major capital expansion projects. He most 
recently served as the Managing Director and Chief Executive Officer of Highlands Pacific 
and prior to this held executive management positions with Normandy Mining, MIM, 
Xstrata, Ok Tedi Mining and Roche Mining.

 He holds a Mine Managers Certificate, is a Fellow of both the Institute of Engineers and 
the Australasian Institute of Mining and Metallurgy and is currently Chairman of Hillgrove 
Resources.

 � Mr Graham Freestone - Director: Mr Freestone has over 40 years of experience in the 
natural resources industry. He has a broad finance, corporate and commercial background 
obtained in Australia and internationally through senior positions with the Shell Group, 
AngloGold and Acacia Resources where he served as Chief Financial Officer and Company 
Secretary.

 He is presently a director of Evolution Mining and has held various director roles with other 
resources companies.

 � Mr Graham Ehm – Director: Mr Ehm is a highly experienced and successful resource 
sector executive with more than 40 years of diverse experience in mine operations and 
project management, covering the nickel, phosphate, copper, uranium and gold sectors. He 
has forged a long and successful career with major global gold miner, AngloGold Ashanti 
Ltd. He is currently Executive Vice President for Group Planning and Technical and prior 
to this appointment in 2013 served as Executive Vice President of Australasia overseeing 
the development of the Tropicana Gold mine in Western Australia. Previous senior roles 
with AngloGold Ashanti include Executive Vice President of Tanzania Operations, General 
Manager - Sunrise Dam Gold Mine, Project Manager - Union Reefs Gold Mine and Project 
Manager - Boddington Gold Mine.

 Mr Ehm is presently a Non-executive Director of Mining3 (previously CRC Mining) and has 
also served as Non-Executive Director of the Minerals Council of Australia.

 � Mr Martin Buttenshaw - Director: With a wealth of direct mining experience, Mr 
Buttenshaw has worked closely with several of Pala’s portfolio companies including 
Sierra Rutile (AIM:SRX), Norcast Wear Solutions and Melior Resources (TSX:MLR), to 
assist in their execution of strategic plans, growth projects, product marketing strategy, 
development of corporate governance and achievement of operational goals. Martyn is 
currently a director of Melior and Asian Mineral Resources (TSX.V:ASN).

 Prior to joining Pala in 2010, Mr Buttenshaw was a Business Development Manager with 
Anglo American in its ferrous metals business unit. His primary responsibilities centered 
on the review and evaluation of potential iron ore investments globally. Mr Buttenshaw 
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also spent five years working as a senior mining engineer with Rio Tinto in their technical 
services and industrial minerals groups.

 Mr Russell Clark - Chief Executive Officer: Russell is a highly experienced and successful 
senior resource sector executive, and has more than 38 years’ experience in technical 
roles, project development, general management and executive positions in the UK, USA, 
Africa, South America, Papua New Guinea, and throughout Australia.

 Russell was most recently Managing Director of Wolf Minerals from 2013 to 2017 where he 
had responsibility for successfully financing and developing the Hemerdon tungsten and 
tin project in United Kingdom. He was previously Managing Director of Grange Resources, 
Australia’s largest magnetite producer. During his four and a half year tenure with Grange 
he oversaw its successful merger with Australian Bulk Minerals, completed a bankable 
feasibility study for Grange’s $3 billion Southdown magnetite project and grew market 
capitalisation from ~$200 million to ~$1 billion. His prior experience also includes roles 
with Newmont and Normandy, for a period of eight years, following 18 years at Renison 
Goldfields. At Newmont he was the Group Executive-Operations, responsible for seven 
gold mines in Australian and New Zealand.

 Russell has significant experience in leading teams during feasibility, project development 
and funding as well as production and has a demonstrable ability to communicate 
effectively with the market.

 Russell holds a Bachelor of Science (Hons), majoring in Mineral Resource Engineering 
from the Royal School of Mines in London. He also holds a Graduate Diploma in Finance 
and Investment Analysis from the Securities Institute.

 � Mr Keith Pollocks  - Chief Financial Officer and Company Secretary: Keith has an 
impressive background in the natural resources sector and extensive experience in a 
variety of senior finance roles, having led and managed finance teams, major commercial 
negotiations and projects within globally significant corporations.

 Prior to joining Kasbah, Keith was the CFO of the Newcastle Coal Infrastructure Group, 
a consortium of major coal producers, including BHP, which owns and operates one of 
Australia’s largest coal export terminals and has turnover of A$400m. Prior to this, Keith was 
General Manager Treasury, Taxation and Business Evaluation at MMG Limited, a dual listed 
globally diversified base metals company, where he was responsible for those functions. 
Before this, Keith held senior finance / Company Secretary positions with Lyondellbasell 
(formerly Shell Chemicals).

 � Mr Evan Spencer - Chief Operating Officer: Evan is a highly experienced mining 
executive and has held a wide range of executive, senior management and operational 
roles in mining, both domestically and internationally over 25 years. Evan has held senior 
roles in Barrick Gold, Kagara, Goldfields of South Africa, Aditya Birla Minerals and GBF 
Mining Contractors. Prior to joining Kasbah he was most recently Chief Executive of Asian 
Mineral Resources. Mr Spencer brings extensive technical and strategic leadership skills 
and experience to the Kasbah Management team, guiding AMR through the completion 
of construction, permitting and commissioning of the Ban Phuc operations in Vietnam. 
In addition Evan has worked on asset integration in Saudi Arabia lead the strategic 
development and implementation of Barrick’s Kalgoorlie assets further lead the strategic 
direction for Barrick’s Papua New Guinea assets in the Ramu valley.

 Evan has significant experience in project development, feasibility, permitting approvals and 
Joint venture management bringing key technical and operational management leadership 
to the Kasbah team as it embarks on the development of the Achmmach project.

 Evan holds a Master of Mineral Economics, a Bachelor of Applied Science Geology (Hons), 
completed post-graduate studies in mine engineering, business, economics and frontline 
management. Mr Spencer also holds a W.A. First Class Managers Certificate.
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BACKGROUND - TIN AND MARKETS

Introduction and Uses

 � Tin is a soft, ductile and malleable metal, with a low melting point of 232o C.

 � The main tin mineral is cassiterite (SnO2), with stannite (Cu2FeSnS4) being a relatively 
common sulphide species.

 � One key feature of cassiterite is its high specific gravity of ~7, which results in tin forming 
secondary alluvial deposits, which provide close to half of  global mine production; this also 
results in gravity methods being commonly used for ore treatment.

 � The main use of tin, due to its melting point, is as a solder, which in 2017 comprised 48% 
of the estimated 348,900t of refined tin use, followed by chemical uses with 17% (Figure 
17). 

Figure 17: Forecast use by sector, 2017

Source: ITA

 � It is expected that the forecast growth in hybrid vehicles will be one of the short term 
drivers for the demand for tin, with higher tin intensities required for lead acid batteries for 
these vehicles, however the ITA forecast that new battery anode chemistries that include 
tin  may be a large driver from ~2025, dependent upon successful development of these, 
and the take up into the electric vehicle market.

 � Following on from the above Rio Tinto has recently ranked tin as the metal best placed to 
benefit from new technologies, with wide ranging uses in electrical and energy storage 
applications - this is shown in Figure 18, which also highlights timings and reasons behind 
increases in demand.

Figure 18: Expected technology impacts on different metals 

Source: Stellar Resources Presentation
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Supply and Markets

 � According to the USGS, world mine production in 2017 (excluding the US) was expected 
to be in the order of 290,000 tonnes with 100,000 tonnes (36%) of this being produced by 
China and 50,000 tonnes (18%) by both Indonesia and Burma; recycling of scrap is also an 
important source of supply, which is estimated to comprise 20-30% of the total.

 � China’s production is dominated by Yunnan Tin, which reportedly produced some 75,000t 
of refined metal in 2017.

 � World mine production and current Reserves as collated by the USGS over recent years 
is shown in Table 16; this may differ slightly from figures from other sources, including 
the ITA; in addition there is approximately 50,000tpa of additional metal supplied from 
secondary tin processing (Figure 19).

 � What is noticeable is that mine supply has remained flat over recent years (with supply 
from existing mines forecast to fall), and hence there will be the need for new projects, 
with the ITA forecasting that ~62,000tpa of new supply will be required by 2022 to meet 
demand (Figure 16).

Table 16: Global tin mine production and reserves - tpa metal

Global tin mine production and reserves - tpa metal

Country 2013 2014 2015 2016 2017f Reserves

Australia 6,470 7,210 7,000 6,640 7,000 6,490,000

Bolivia 19,300 19,900 20,000 17,000 18,000 400,000

Brazil 12,000 14,700 25,000 25,000 25,500 700,000

Burma 11,000 25,000 34,300 54,000 50,000 113,000

China 110,000 96,000 110,000 92,000 100,000 1,100,000

Congo (Kinshasa) 3,000 6,400 6,400 5,500 5,800 150,000

Indonesia 95,200 76,000 52,000 52,000 50,000 800,000

Laos 800 800 900 1,300 1,000 NA

Malaysia 3,700 3,780 3,800 4,000 4,000 250,000

Nigeria 570 2,800 2,500 2,290 2,400 NA

Peru 23,700 23,100 19,500 18,800 18,000 105,000

Russia 420 240 NA 1,100 1,000 350,000

Rwanda 1,900 4,200 2,000 2,200 1,800 NA

Thailand 200 200 100 100 70 170,000

Vietnam 5,400 5,400 5,400 5,500 5,400 11,000

Other countries 100 100 100 242 200 180,000

World total (rounded) 294,000 286,000 289,000 288,000 290,000 4,800,000

Source: USGS

 � China, which uses 45% of refined tin is also the world’s largest consumer, with the US, 
Europe and Japan being the other consumers of note; China’s main sources of tin are 
domestic supply and imports of concentrate from Myanmar, which have been estimated 
to be in the order of 45,000tpa of tin concentrate recently. 

Figure 19: Tin production vs consumption forecast

Source: Kasbah
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Pricing and Stocks

 � Tin pricing and stocks are published on the LME and SHFE, with Figure 20 showing 
monthly LME prices and stocks for the last 24 years; real prices have been estimated by 
applying an annual average inflation rate of 2.5%.

 � This highlights the rapid price increase during the China boom (although tin was a bit 
late to the party), sharp fall during the GFC followed by a resurgence of the price and 
subsequent falls to the current volatility.

 � The price has averaged ~US$20,000/tonne since it first passed through US$20,000/tonne 
in early 2008.

 � Another noticeable feature is, over recent times, the price moving almost parallel to stocks, 
which is the reverse of what is expected, however appreciable stocks are also held by 
producers and consumers, with these holdings being an order of magnitude higher than 
the exchange stockpiles.

Figure 20: LME tin prices and stocks

Source: IRESS

Price Forecast

 � Forecasts made prior to the recent 10% slump in prices had 2022 prices ranging from 
$21,000/tonne (weak demand scenario) to US$25,000/tonne (central forecast and 
a constrained supply scenario); the constrained supply scenario also has a peak of 
US$30,000/tonne in 2020.

 � Our view, based on the last 10 years price history, is that longer term forecast prices in the 
range of US$20,000/tonne to US$23,000/tonne are reasonable.

BACKGROUND - MOROCCO

General

 � Morocco, which is the north-westernmost of the seven North African countries, is the only 
one to have a coastline both on the Mediterranean Sea and the Atlantic Ocean.

 � Originally a French protectorate, Morocco gained full independence from France on April 7, 
1956; subsequent to that time it has enjoyed a period of relative stability. 

 � The country’s population is around 34 million, with an area of 446,550km2; the majority of 
the population live to the west and north of the Atlas Mountains, which separate these 
areas from the Sahara desert.

 � The seat of government is Rabat (population ~600,000), with the largest city being 
Casablanca, with the metropolitan area having a population of close to 7 million.

 � Moroccans are dominantly Berbers by descent, with 95% of the population identifying 
as Sunni Muslim - there is also a small but growing Christian minority; cultural influences 
include Arab, Berber, French, Spanish and African. 

 � The two official languages are Modern Standard Arabic and Berber, however French, by 
virtue of Morocco’s history, is implicitly the “official” language of government and big 
business.
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Politics

 � Since 1996, Morocco has been a parliamentary constitutional monarchy, with a bi-cameral 
parliament and with the Prime Minister being the head of the Government.

 � However the King, under the Constitution, has broad ranging powers, including appointing 
the Prime Minister and presiding over the Council of Ministers; the Parliament has 
reasonably restricted powers, however these have been expanded under constitutional 
reforms, the most recent of which were in 2011 following the “Arab Spring” of 2010.

 � Elections for the 325 member Assembly of Representatives are held every five years,  
with those for the 270 member Assembly of Councillors being held every nine years, with 
the latter being elected by the local councils.

Economy

 � The local currency is the Moroccan Dirham (“MAD”), with the current exchange rate being 
~9 MADs to the US Dollar. 

 � World Bank figures indicate that the 2016 Moroccan GDP was US$101 billion, or US$2,800 
per capita; current Government debt to GDP is 63%, which compares favourably to most 
European countries and the US.

 � The main industry is agriculture, with a pick up in this leading to strong GDP growth of 4% 
in 2017; this followed on from a sharp slump in 2016.

 � Mining, with a pick up in demand for phosphates, also contributed to the recovery in 
growth with the country also having a strong manufacturing base.

 � In 2017 the country exported some US$25.6 billion worth of goods, with Europe being the 
main trading partner; these goods and services represented some 35.7% of the county’s 
economic output.

 � Key exports in 2017 included electrical machinery and equipment, motor vehicles, 
foodstuffs and fertilisers.

Mining Industry and Law

 � As mentioned earlier Morocco is a major global producer of phosphate, with the 2017 
estimated production of 27 million tonnes being second globally only to that of the US 
(27.7 million tonnes) outside of China; Morocco is the largest exporter however.

 � A revised Mining Law was introduced in 2016, which replaced the one that had existed 
since colonial times.

 � This law allows for three types of permits, as listed below:

 – An exploration authorization, granted for two years and renewable once for two years 
over areas of 100 to 600 km2. Applicants must enter into a contract with the mining 
administration detailing the planned exploration activities and investments,

 – A research permit, granted for three years over an area measuring 4 km by 4 km. It is 
renewable once for four years, subject to a minimum expenditure and works program. 
Unlike in other mining jurisdictions, the surface area of the permit is not reduced upon 
renewal; and,

 – A mining license, granted for ten-year terms and renewable for successive periods of 
ten years until the reserves are exhausted. Previously, this term was limited to only 
four years and its extension is a welcome change for investors. The grant of a mining 
license will revoke a research permit only to the extent its surface area is covered by 
the mining license and a new research permit will be issued for the area not covered 
by the license.

 � The  rights must be held by a Moroccan legal entity but there are no restrictions on foreign 
ownership.

 � As in Australian jurisdictions, title holders need to provide the details and results of 
exploration and mining activities to the authorities, and operations must comply with the 
environmental legislation.

 � There is no requirement to grant the Government an interest in a mining project, and, for 
tax purposes incentives may be granted for a project - the Company is currently negotiating 
the Investment Agreement with the Government that will cover such factors.

 � One key incentive given to mining operations in Morocco is a reduced corporate tax rate 
of 17.5%- the standard rate is 31%.
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