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Initiating Coverage: Global Tin Supremacy 

Alphamin Resources is developing what will become the world’s highest-grade 

tin mine. The Bisie project in the DRC will support a world class, high-margin 

operation with industry-leading capital intensity and lower quartile cash costs. 

Front End Engineering is complete and early works on site have commenced. 

With further funding, construction is set to ramp up in H2 2017 for production in 

early 2019.   

Bisie is in a league of its own. It has the largest M&I resource base of any tin mine or 

development project globally. The resource grade of 4.5% Sn, is a staggering 15x the 

weighted average of other producing mines and development projects. Deeper drilling 

outside of the resource includes multiple even higher grade results incl. 16.0m at 22.5% Sn. 

Final feasibility iteration. Alphamin has completed the FEED and Capital Budget Estimate 

which updates key metrics; a 12.5 year LOM, c.10ktpa tin, capex $152m, total cash cost 

$10,359/t Sn, 17-month payback, NPV (8%) $402m and post-tax IRR of 49%. 

Orebody quality drives simplicity and returns. The occurrence of high-grade cassiterite 

“chutes” increases the mineable width of mineralisation considerably. Bisie will be a sub-

level cave underground mine. Processing is by conventional gravity separation utilising a 

small, low-cost processing plant.  

Cornerstone Support. Tremont Master Holdings, the African Mining platform of Denham 

Capital, a natural resources private equity firm with $8.4bn invested, owns 44% of Alphamin. 

The IDC of South Africa and DRC Govt own 14.25% and 5% of Bisie respectively. Other key 

shareholders include tin traders and smelters.   

Site Visit. We visited Bisie and were impressed on all fronts from the geology to mine 

planning and metallurgy. Alphamin has a quality team including seasoned DRC operators. 

Any initial concerns regarding regional security were quickly allayed. Early project 

development and road access works have already de-risked the project significantly. 

Supportive tin market. The tin sector looks to be heading into a period of prolonged 

deficit, supported by a continued structural supply shortage following years of under-

investment and rising capex and opex. Even if demand growth remains flat or falters, a 

supply gap looks set to develop with questionable output from Myanmar, the swing-

producer, and the depletion of the US strategic stockpile no longer providing a back-stop. 

Valuation. Our target price is C$0.60/sh on a fully funded/ fully diluted basis, based on a 

Net Asset Value (P/NAV) multiple of 0.8x. We see a base case return of 3x from the current 

share price over three years once Bisie is production on an exit multiple basis, excluding any 

project or exploration upside. 

Upside is considerable from increased metallurgical recovery, extensions to mine life at 

Mpama North – open to depth and grades increasing, Mpama South has already delivered 

high grade results but remains largely untested. Regionally, 15km of tin anomalism has been 

identified. 

We initiate coverage with a near term target price of C$0.60/sh. We see 

significant scope for price appreciation once financing is addressed. Bisie 

provides excellent leverage to improving tin fundamentals and this entry point 

to the world’s highest-grade tin deposit at the current valuation is unlikely to 

come around again. 

Analyst: Phil Swinfen 
 

Summary  

Last price (C$) 0.35 

Target price (C$) 0.60 

Projected return (%) 71% 

  

Project Details  

Project name Bisie 

Commodity Tin 

Avg. Production (ktpa) 9.6 

Tamesis NPV8% (US$m) 416 

Post tax IRR 49% 

  

Share Data  

Shares o/s (mm, b/ f.d) 428/ 431 

52 week high/low (C$) 0.16/ 0.40 

3-mth avg. daily vol (‘000) 59 

Market cap (basic) (US$m) 115 

Net cash (debt) (US$m) 8 

Enterprise value (US$m) 107 

  

Financial Data 2018 2019 2020 

Revenue (US$m) - 219 231 

EBITDA (US$m) - 116 116 

Net income (US$m) (16) 54 55 

EPS (0.02) 0.08 0.08 

P/E n/a 3.5x 3.5x 

EV/EBITDA n/a 0.9x 0.9x 
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Alphamin – developing the world’s highest-grade tin deposit 

Overview of Bisie 

The Bisie tin project is located in the Democratic Republic of the Congo in the Walikale District of North Kivu, a province in the north 

east of the DRC. The Bisie deposit is comprised of two separate tin deposits, Mpama North and Mpama South, along with regional 

exploration prospects within a 1,270km2 permit area. Mpama North is the most advanced and is the focus of current development 

activities with feasibility studies complete. Mpama South, additional identified targets on the Bisie ridge and positive trenching 

exploratory work on the Research permit 10346 represent future growth opportunities.  

Summary of main project parameters 

The main parameters of Bisie, based on the updated June 2016 feasibility study and Capital Budget Estimate update are: 

Figure 1  - Bisie main project parameters 

  

 Source: Alphamin, Tamesis 

 

Mpama North Resource and Reserves 

Mpama North will be developed first. The mineral resource was updated in May 2016. Total Resources amount to 230kt contained 

tin at 4.49%, with M&I Resources amounting to 208kt contained tin at 4.52%, at a 0.5% Sn cut-off. The mine plan is based on a 

mineral reserve (updated for the CBE in February 2017 of 4.67Mt at 3.58% Sn for 167kt Sn contained at a cut-off grade of 1.4% Sn. 

Proven Reserves are 0.38Mt at 4.17% Sn for 15.9kt Sn and Probable Reserves are 4.29Mt at 3.53% Sn for 151.4kt Sn contained. 

An underground mine and small-footprint processing plant 

Mpama North will be mined using mechanised underground methods, based on the sub-level caving technique. The Bisie processing 

plant will have a simple flowsheet based on conventional gravity separation technology, to recover tin into concentrate. The 

exceptionally high-grade of the deposit means that ore throughput is low, with process design capacity only 360-400tpa. 

Feasibility is complete 

Feasibility studies have been completed on Mpama North in three iterations; the original February 2016 feasibility, an update in June 

2016 with improved economics, and a final update in February 2017 off the back of completion the Capital Budget Estimate (“CBE”), 

which again resulted in improved economics. Alphamin’s final CBE iteration of the feasibility indicated an NPV (8%) of US$402m and 

after-tax IRR of 49.1%, with a 17-month payback period from first production, using a tin price of $21,400/t.  The study indicates a 

LOM of 12.5 years and annual average tin production of 9,642tpa Sn in concentrate.  

The feasibility study indicates total capital costs of $151.4m including contingency, with mine construction ramping up in Q3 2017, 

and plant commissioning in Q4 2018 leading to steady-state production from mid-2019. The study forecasts sector-leading cash costs 

of $8,837/t Sn, and total cash costs (including royalties) at $10,359/t Sn.  

Project Parameters Bisie - Based on updated Feb' 2017 Capital Budget Estimate (CBE)

Ownership 80.75%

Stage Post- Feasibility

Resources M&I: 4.6Mt at 4.52% Sn (208.1kt Sn), Inferred: 0.54Mt at 4.25% Sn (22.8kt Sn)

Reserves Probable: 4.29Mt at 3.53% Sn (153kt Sn), Provem 0.38Mt at 4.17% Sn (15.9kt) using a 1.4% Sn cut-off

Start up Commissioning Q4 2018 subject to funding

Mine life 12.5 years

Mining method Underground: Sub-level caving

Processing Conventional gravity separation: crush, grind, jig, spirals, sulphide flotation

Average production 9,642 tpa tin in concentrate over LOM

Throughput 500ktpa tpa nameplate,  432ktpa max in mineplan

Concentrate 61% Sn concentrate grade. 30kpta concentrate

Metallurgical Recovery 73%

Cash costs of tin produced $8,837/t Sn

Cash cost of tin sold $10,359/t Sn

Capex inc. contingency $151.4m
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Bisie is fully permitted 

Alphamin has obtained all necessary permits to construct and operate a mine at Bisie. The Mining Permit was issued in February 

2015 and is valid until 2045.  

Mpama South and Regional Upside 

The potential at Mpama South is largely untested. Results from limited drilling at Mpama South returned similar results to first phase 

drilling at Mpama North. Being only 750m south of Mpama North, the incremental value-add could be considerable. In addition, 

Alphamin has identified 15km of anomalism along the Bisie Ridge and has identified cassiterite chips in exploration trenches on 

PR10346, opening up the potential for a regional play. 

Overview of forecast LOM production and financials  

 

Figure 2  - LOM production and cash cost profile (Tamesis estimates)  

 

Source: Tamesis estimates 

 

Figure 3  - Financial outcomes (Tamesis estimates)*  

 

*100% Bisie basis.     Source: Tamesis estimates 
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Corporate Structure 

Alphamin Resources Corp (“Alphamin”) is quoted on the Canadian TSX Venture Exchange under the ticker AFM. The company was 

previously incorporated in British Colombia but was continued in Mauritius, effective from September 2014.  

The corporate structure is relatively simple, with Alphamin owning an effective interest of 80.75% in Alphamin Bisie Mining SA 

(“ABM”), the DRC incorporated subsidiary which holds a 100% interest in the Bisie tin project. This includes the main Exploitation 

Permit covering the Bisie deposit, plus five adjacent Exploration Permits covering 1,141km2 of highly prospective terrain.   

Figure 4  - Simplified Corporate/Project Structure 

 

Source: Alphamin, Tamesis 

Government Support   

• DRC. In line with the prevailing mineral law in the DRC, the Government holds a 5% free-carried, non-dilutable interest in 

ABM.  We understand that the GDRC is strongly supportive of the Bisie project given the likely positive impact on the local 

and regional economy and community. In January 2017, Bisie received official endorsement with a strong vote of 

Government support with the establishment of a North Kivu Government support committee (CAIMB) for the development 

of the project. 

• South Africa. The IDC involvement (see below) implies a level of cover and support from the South African government 

• The US. We believe that as a result of the Dodd Frank Act, that the US government is obligated to support certified conflict-

free overseas investments which would encompass Alphamin as a result of the involvement of Denham Capital. 

IDC – First investment in the DRC since the First Quantum/Frontier saga 

The International Development Corporation of South Africa (“IDC”) has a 14.35% interest in ABM, via a $10m investment directly 

into Alphamin Bisie Mining SA, the DRC operating subsidiary of Alphamin. The first $7m was received in January 2016, with the $3m 

balance in June 2016. 

The ABM investment represents the IDC’s first investment in the DRC since its 2007 joint investment with the IFC into First Quantum’s 

DRC subsidiary, Frontier, and the Kolwezi tailings project which ended up being expropriated. Thus, we view the return of the IDC 

to the DRC as a vote of confidence both in Bisie, and the DRC as a jurisdiction. 

The IDC, established in 1940, is wholly-owned by the South African Government and was initially focused on developing domestic 

industrial capacity. In the 1990s, the mandate was expanded to include investment in the rest of the African continent, with the aim 

of creating a competitive and diversified local basic metal and mineral resource industry.  

In the 2016 financial year, the IDC invested $800m throughout Africa in a variety of sectors. In August 2016, the IDC announced a 

$10m investment in Alphamin, in three tranches, subject to the completion of certain milestones.  
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IDC an experienced investor 

It is worth noting that the IDC is an experienced long-term investor, and that typically, the due diligence process prior to an initial 

investment is extremely rigorous and extensive. Recent investments in the African mining space by the IDC include: $17.5m to 

IronVeld Mining (HPI, Vanadium and Titanium project) representing the 26% BEE contribution in Ironveld Smelting, and IDC 

involvement in the R5.5bn funding syndicate to complete the construction of Resource Generation’s (ASX: RES) Boikarabelo coal 

mine in South Africa. The IDC also recently partnered with Bushveld Minerals (AIM: BMN) to determine the economic viability of 

vanadium redox flow batteries ("VRFB") for use and manufacture in South Africa. 

Shareholders and Financing History 

Alphamin currently has 428m ordinary shares on issue.  As of the end of September 2016, the company had 7.9m options outstanding 

at an average exercise price of C$0.28.   

Alphamin’s largest shareholder with 44% is Tremont Master Holdings Limited, the African Mining platform of Denham Capital. Denham 

Capital is a leading energy and resources private equity firm with over $8.4bn of invested and committed capital in the metals and 

mining, oil and gas, and power sectors. The principals of Denham Capital include experienced mining investors and operators.  

The table below outlines recent financings. 

Figure 5  - Summary of recent financings 

 

Source: Alphamin 

 

  

 

 

 

  

Date Financing size Placing price Shares Notes

Oct-16 C$11m (US$8.5m) C$0.30/sh 36.7m

Oct-16 C$2.7m (US$2.1m) C$0.25/sh 10.8m Exercise of warrants

Jun-16 US$3m Shares in DRC subsidiary - Final tranche of IDC investment into ABM

Jan-16 US$7m Shares in DRC subsidiary - First tranche of IDC investment into ABM

Sep-15 C$6.5m C$0.20/sh 32.5m

Dec-14 C$15.95m C$0.20/sh 79.8m

Dec-13 C$13.5m C$0.135/sh 100.0m

Nov-13 C$2m C$0.12/sh 17.1m

Apr-13 C$5.43m C$0.20/sh 27.2m
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Board and Management 

Alphamin’s board has an impressive track record  

Alphamin has assembled a high-quality Board and management team, in our view. We believe the company has a good mix of the 

technical, financial and marketing skills needed to progress Bisie towards development.  We highlight that management has a good 

track record of developing and operating mines, with specific experience in the DRC. For example, the Alphamin team including 

Charles Needham and Trevor Faber were instrumental in the growth of Metorex into a leading mid-tier copper-cobalt mining company, 

also presiding over the $1.4bn takeover by Chinese group, Jinchuan in 2012. The team have a proven record of generating 

shareholder value, in our opinion. 

Recent appointments reflect the development and construction focus 

In addition to the wealth of DRC mining experience held by the current management team, recent team appointments have been 

highly focused towards key operational challenges that the company may face during project execution and ramp up. We highlight 

recent hires such as Richard Robinson (seasoned executive and advisor in the DRC), Ian Dunn (Minsur’s metallurgist) and Tony Cox 

(sub-level cave mining expert), in a variety of permanent positions and consulting roles. 

Boris Kamstra – Chief Executive Officer 

Boris is a registered Professional Engineer with the South African Engineering Council and a member of the South African IMM. Boris 

has many years of investment, management and operational experience in a variety of sectors including mining, construction, private 

equity and venture capital.  During his career, Boris has been involved in the design, construction and operation of several mines in 

sub-Saharan Africa.  It is worth noting that Boris has been involved in the DRC mining industry for 12 years and has extensive 

experience in establishing diamond operations in remote locations. Boris graduated cum laude in BSc (Civil Engineering) from the 

University of Cape Town and holds an MBA from WITS Business School. 

Charles Needham – Chairman 

Charles is a seasoned mining executive with long career in the industry including being involved in the DRC mining industry for 10 

years. Charles previously held several senior positions with Metorex including MD and CEO and was instrumental in the growth of 

the Metrorex Group. Charles is also Chairman of Ruashi Mining and Kinsenda Copper Company. 

Trevor Faber – Chief Operating Officer 

Trevor has over 20 years’ experience in the resources sector with particular expertise in developing mines in Southern Africa. Trevor 

has 10 years’ experience in the DRC, having established two major copper mines in Katanga. Trevor was previously the Head of 

Projects for Metorex Group, building the group into a major international mining company, prior to its $1bn takeover by Jinchuan in 

2012. Trevor also served as a Director of Ridge Mining, in charge of developing the Blue Ridge Platinum Project in South Africa. More 

recently, Trevor successfully completed the construction and commissioning of the $220m Kinsenda copper project in the DRC.  

Eoin O’Driscoll – Chief Financial Officer 

Eoin holds a BSc in Accounting from University College Cork and is a member of the Institute of Chartered Accountants of Ireland. 

Eoin has extensive experience in the junior mining sector in Africa and South America. Prior to joining Alphamin, Eoin spent four 

years working on gold and copper projects in the DRC. 

Richard Robinson – ABM Managing Director 

Richard was born in the DRC and is a permanent resident of the North Kivu Province.  He has extensive senior-level experience with 

a focus on managing political and social risk as an executive and advisor in DRC mining projects, with USAID, and a development 

NGO for the last 13 years.  Previously, Richard managed MBA and graduate training programmes in South Africa and the USA as a 

Fulbright post-doctoral fellow. He holds a doctorate of Education (University of San Francisco) on successful entrepreneurship in 

central and southern Africa.  
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Potted history of Bisie in the context of DRC events 

After the discovery of tin on the site in 2002, large scale illegal artisanal mining began. The development timeline has largely been 

influenced by external factors within the DRC including licence reviews and periods of conflict. It is worth noting the rapid progression 

with Alphamin at the helm, from drilling in 2012 to the publication of the feasibility study. 

Figure 6  - Bisie potted history 

 

Source: Tamesis 

Recent Developments 

Figure 7  - AFM.V share price vs. LME tin and major Bisie milestones 

  

Source: Alphamin, Tamesis 

 

  

2002

2002

2002-2006

2006

Nov-2006

2007

2008

2009

Mar-2009

2010

Sep-2010

Mar-2011

Aug-2011

Feb-2012

Feb-2015

Nov-2015

Feb-2016

Jun-2016

Feb-2017

DRC State events

New team established on site by MPC but forced to evacuate again

Chinese sign contract for $8bn infrastructure investment into the DRC in return for access to resouces.

Force Majeure granted

Dodd-Frank Wall Street reform, section 1502 implented by the S.E.C to regulate conflict mineral supply chain

President Kabila imposes ban on mining activities and suspends exploitation and export of minerals from North Kivu and surrounding provinces

Ban on mining exports lifted

Alphamin closes acquisition of 70% interest in Bisie, subsequently acquiring 100% of Bisie from Kivu Minerals

Force Majeure lifted and drilling commences

Mining Licence granted for Bisie (PE 13155). 5% transferred to DRC State in March. 

$10m IDC investment giving the IDC an effective 14.25% interest

Bisie Feasibility Study published

Updated Bisie Feasibility Study published

Capital Budget Estimate update to Bisie Feasibility study

Bisie events

Government review of all mining contracts begins

Publication of new DRC Mining Code

Tin bearing gossan was discovered on the Bisie ridge. Large scale illegal  artisanal mining began.

Primary cassiterite was mined by artisanal means from two main areas, Mpama South and Mpama North. The deepest artisanal mining workings were reported from Mpama 

North where the main tunnel reached a depth of approximately 50 m.

Mining and Processing Congo SPRL (MPC), a former subsidiary of Kivu Resources, was granted four exploration permits (PR 4246, PR 5266, PR 5267 and PR 5270). MPC was 

the first Company to be granted legal title over the area and began work at Bisie in October 2006

MPC forced to evaculate the project due to conflict

10,000

15,000

20,000

25,000

30,000

35,000

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

Jan-11 Jul-11 Jan-12 Jul-12 Jan-13 Jul-13 Jan-14 Jul-14 Jan-15 Jul-15 Jan-16 Jul-16 Jan-17

AFM.V LME Cash Tin ($/tonne)

70% interest in 

Bisie acquired

F inal 30% 

interest in 

Bisie acquired

Drilling 

commences

at Bisie

Stage 1

drilling

completed

$5.4m

priv ate

placement

$8m

priv ate

placement 

Resource

drill results 

Maiden Inferred resource
4Mt at 3.55% Sn, 141kt Sn

$13.5m placement

closed

Deep drilling

Security  

incident

$15.95m

placement

Mining

Licence

Resource upgrade
Ind: 2.65Mt at 4.49% Sn, 119kt

Inf: 1.2Mt at 3.6% Sn, 42.8kt

Mpama North

Wedge 

discov ery

$6.5m

placement

Resource upgrade
Ind: 3.94Mt at 3.94% Sn, 155kt

Inf: 0.8Mt at 4.6% Sn, 38.9kt

IDC

inv estment

Feasibility

Study

Feasibility

update

$8.5m

placement



 
 

 

 

 

Prepared by Tamesis Partners LLP 
See final two pages for important disclosures 

9 
 

Key catalysts and newsflow 

We expect news-flow to increase as Alphamin gears up for development and construction at Bisie. The results of the FEED (Front-

End Engineering Design) and CBE (Capital Budget Estimate) were released on February 6th 2017, accompanied by the final iteration 

of feasibility economics. 

An important milestone on the critical path is the completion of the 38km Bisie access road which we anticipate will be completed by 

March/April. The importance of completing the upgrade to this road cannot be understated, as it is a prerequisite before any 

construction activities can commence on site. The major part of the road upgrade is expected to be completed before construction 

finance is raised, significantly de-risking the main construction risk for incoming investors. Alongside the road upgrade, early project 

works have already been completed including initial underground development work. In terms of catalysts, the balance of 2017 will 

be dominated by financing and off-take discussions as Alphamin works to put funding in place to allow construction at commence at 

Bisie.   

From late 2017, assuming funding is in place, Alphamin will lock in the project implementation schedule and commence early 

construction work, aiming to commission the process plant by late 2018. 

 

Figure 8  - Key news catalysts and events  

 

Source: Tamesis estimates 

 

 

Figure 9  - Detailed Bisie project implementation schedule  

 

Source: Alphamin 
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Plant construction
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Valuation 

Fully-Funded Valuation - Initiate with a C$0.60/sh target 

Our base-case DCF model of Bisie (100% basis) drives an NPV (8%) of US$416m and post-tax IRR of 49% at a flat-forward tin price 

of $21,400/t as per Alphamin’s February 2017 Capital Budget Estimate (CBE). The CBE $21,400/t tin price is based on the current 

equivalent of ITRI’s long-run equilibrium price of $22,500/t, not too dissimilar to Q4 2016 average LME spot price of $20,922/t. 

Whilst the flat-forward price is currently above spot, we believe the forecast is reasonable in the context of tin emerging from a 

cyclical low into a supply-constrained phase, and we provide in depth sensitivity analysis. The variance vs. Alphamin’s $402m NPV 

(8%) is largely due to that fact that the feasibility NPV is on an un-geared basis. 

For our sum-of-the-parts valuation, we adjust for Alphamin’s 80.75% interest in Bisie. Corporately, we adjust for current cash plus 

funds coming in from equity and debt, and adjust for the assumed debt liability. We further adjust for forward corporate G&A (DCF 

basis) and related costs, and assume an arbitrary $15m for Mpama South which we see as a fraction of the potential future 

incremental value as additional plant feed for Mpama North. All-in, this drives our total NAV of US$402m (C$523m), or C$0.73/sh.  

Our target price for Alphamin is C$0.60/sh based on a multiple to our Net Asset Value (P/NAV) of 0.8x on a fully funded, fully diluted 

basis. We generally value advanced exploration and development companies in the range of 0.25-1.0x NAV, in line with industry 

averages. We believe that Alphamin deserves to trade towards the upper-end of this range with a world-class, high-grade, robust 

feasibility level-project, attractive economics and sector-leading margins and significant growth potential. This is off-set by risks 

around development, financing, timelines, security risk (DRC) and project execution. Our valuation at 1x NAV would be C$0.73/sh. 

Figure 10  - Fully-funded, fully diluted valuation   

 

Source: Tamesis estimates 

 

In our fully-funded valuation above, we model a base-case 50:50 debt/equity split to meet peaking funding of $152m ($151m capex 

plus VAT and working cap, less current cash). Conservatively, we assume the equity raise of $76m is undertaken at the current share 

price (C$0.35), but we see scope for the financing to be undertaken at a higher price, once debt discussions are advanced and with 

the likely strong support by cornerstone shareholders. We provide sensitivity around equity dilution levels and pricing, given the 

impact of dilution on a pre-funded project. We demonstrate the potential value of project in our exit-valuation scenario. 

Primary assumptions in our DCF model of Bisie 

We base our DCF model closely on the June 2016 Updated Feasibility Study (UFS), with key parameters updated as per the February 

2017 CBE release. We use the updated reserve statement of 4.67Mt at 3.58% Sn (1.4% cut-off) to drive a 12.5year LOM and 

incorporate the latest capital cost estimate of $151m. We assume 73% metallurgical recovery and calculate annual average Sn metal 

in concentrate as 9,397 tonnes p.a. (122kt Sn over LOM) and total cash costs including royalties at $10,300/t. We forecast annual 

average revenue over LOM at $200m, EBITDA at $105m and FCF of $80m pa once in steady-state production, post capex build and 

on a 100% basis. We assume construction commences in mid-2017 with first capex spend in Q2 2017. We model an 18-month 

construction period, assuming plant commissioning in late 2018 and production ramping up from early 2019. We calculate capital 

payback in 18 months. 

Valuation

Net Asset Value Disc Rate NAV (%) US$m C$m C$/sh

Bisie (100%) 8.00% - 416 541 0.76

Bisie (80.75% attributable) 8.00% 96% 336 437 0.61

Mpama South & Exploration - 4% 15 20 0.03

Other - 0% 0 0 0.00

Sub-total 351 456 0.64

Cash B/S 160 208 0.29

Cash from option exercise 0.5 0.6 0.00

Debt -76 -99 (0.14)

Forward Corporate G&A / Other -33 -43 (0.06)

Total 402 523 C$0.73

Current market cap - 150 0.35

Current NAV Multiple (Implied) 0.48x

Valuation Target Multiple Weight

NAV valuation 0.80x 100% 0.59

VALUATION C$0.59

Target C$0.60

Shares on issue (basic) 428.4m

Shares on issue (diluted) 431.4m

Shares fully diluted post financing 713.7m
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Un-funded NAV valuation 

On a current, unfunded basis, our NPV (8%) for Bisie is US$399m on a 100% ownership basis ($322m at 80.75% attributable). 

Adding in Mpama South/ regional exploration, adjusting for current cash, cash from options, and forward G&A our NAV is US$312m 

or C$0.94/sh, using the current number of fully diluted shares. This is on a pre-financing basis as it does not include the equity 

dilution or debt. Based on the same 0.8x P/NAV multiple, our unfunded valuation is C$0.75/sh. 

Figure 11  - Unfunded valuation   

 

Source: Tamesis estimates 

 

  

Unfunded (current) Valuation

Net Asset Value Disc Rate NAV (%) US$m C$m C$/sh

Bisie (100%) 8.00% - 399 519 1.20

Bisie (80.75% attributable) 8.00% 96% 322 419 0.97

Mpama South & Exploration - 4% 15 20 0.05

Other - 0% 0 0 0.00

Sub-total 337 438 1.02

Cash B/S 8 11 0.02

Cash from option exercise 0.5 0.6 0.00

Debt 0 0 0.00

Forward Corporate G&A / Other -33 -43 (0.10)

Total 312 406 C$0.94

Current market cap - 150 0.35

Current NAV Multiple (Implied) 0.37x

Valuation Target Multiple Weight

NAV valuation 0.80x 100% 0.75

VALUATION at 0.8x NAV C$0.75

Target C$0.76

Shares on issue (basic) 428.4m

Shares on issue (diluted) 431.4m
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Exit valuation approach 

Transition to producer uplift, exit valuation 3x current share price 

As Bisie moves into production we would re-rate our valuation at 1x NAV to reflect lower levels of risk. To demonstrate the potential 

upside for investors coming in at the mine-build placing, we look out to 2019-2021 (3 years post-commissioning) when capital is 

sunk and cash flow commences. Using a blend of 1xNAV and industry average 7xEBITDA (all attributable) and rolling over our NAV 

and net debt/cash forecast, we provide an indicative base-case exit valuation, again on a fully-funded, fully diluted basis. On average, 

our exit valuation indicates a multiple of 3x to the current share price. Note this excludes any additional value from Alphamin more 

fully laying out its upside potential e.g. from improved recoveries, mine life extensions or a possible second operation at Mpama 

South. In reality, we would expect the exit multiple to be higher on the back of these optimisations and growth projects. We 

illustratively quantify some of these potential upsides below. 

Figure 12  - Forward looking, indicative exit valuation  

 

 

 

Source: Tamesis estimates 

 

Exit valuations

Current vs Exit valuation Base-case 2019 2020 2021

Bisie (100%) remaining NAV US$m 416 645 581 533

Bisie attributable NAV (80.74%) US$m 336 521 469 431

Mpama South US$m 15 15 20 25

Cash US$m 160 56 110 157

Cash from option exercise US$m 0.5 0.5 0.5 0.5

Debt US$m (76) (65) (43) (22)

Forward Corporate G&A / Other US$m (33) (28) (28) (26)

NAV-based valuation

Total NAV US$m 402 499 528 565

Total NAV C$m 523 648 686 735

NAV multiple x 0.8x 1.0x 1.0x 1.0x

NAV valuation fully diluted C$/sh 0.59 0.91 0.96 1.03

Exit EBITDA valuation

Attrib. EBITDA  US$m - 94 94 83

EBITDA multiple x - 7.0x 7.0x 7.0x

Fwd-EBITDA valuation US$m - 658 656 579

Exit EBITDA valuation C$/sh - 1.20 1.19 1.05

NAV/EBITDA 50:50 blend

Blended Exit NAV/EBITDA C$/sh 0.59 1.05 1.08 1.04

Multiple to current share price 1.67x 3.01x 3.08x 2.98x
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Sensitivity Analysis 

As befitting a high-grade, high-margin operation, our sensitivity analysis suggests that Bisie is extremely robust and returns solid 

economics at significantly lower tin prices and higher discount rates. Clearly, the project is highly leveraged to the tin price and we 

calculate that a 20% increase in our flat-forward tin price assumption increases the NPV of the project by 39%. In order to bring the 

NPV down to zero, we would have to model using $12,464/t Sn, which equates to a price 40% lower than current LME spot. Our 

valuation is not overly sensitive to capex. Our base case valuation uses $21,400/t tin. 

Figure 13  - Sensitivity analysis* 

 

*Based on our fully-funded NAV for Bisie      Source: Tamesis estimates 

 

Figure 14  - Base case sensitivity analysis* – Tin price vs discount rate  

 

*Based on our fully-funded, fully diluted NAV consistent with Figure 10       Source: Tamesis estimates 

 

Funding Strategy 

Peak funding for the project is $162m with the pre-production capital estimate of $155m (including 7% contingency) plus other 

project costs prior to construction adjusted for owners team costs, working capital, VAT and cash on hand. The peak funding 

requirement covers the period from 1st January 2017 up to the point where the project starts generating positive operational cash 

flows on a sustainable basis. Adjusting for cash on hand peak funding is $152m. 

Figure 15  - Funding requirements  

 

Source: Alphamin 
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Base-case Bisie NAV (C$/sh)  - 80.75% attrib. Bisie (100%) NPV (US$m) Bisie (80.75%) NPV  (US$m) 

Discount rate Discount rate Discount rate

1 5% 8% 10% 15% 416 5% 8% 10% 15% n.m 5% 8% 10% 15%

17,000 0.44 0.32 0.26 0.15 17,000 297 216 174 101 17,000 240 174 141 81

18,000 0.52 0.38 0.31 0.19 18,000 354 261 214 130 18,000 286 211 173 105

19,000 0.60 0.45 0.37 0.23 19,000 410 307 254 159 19,000 331 248 205 128

20,000 0.69 0.52 0.43 0.28 20,000 467 352 293 188 20,000 377 284 237 152

21,000 0.77 0.59 0.49 0.32 21,000 524 398 333 217 21,000 423 321 269 175

21,400 0.80 0.61 0.51 0.34 21,400 546 416 349 228 21,400 441 336 282 184

22,000 0.85 0.65 0.55 0.36 22,000 580 443 373 246 22,000 468 358 301 198

23,000 0.89 0.68 0.57 0.37 23,000 606 461 386 252 23,000 490 372 312 203

24,000 0.97 0.74 0.62 0.41 24,000 661 504 423 279 24,000 533 407 342 225
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Description US$m

Bisie project capital expenditure costs (inc owners team costs) 155.6

VAT 7.1

Working capital 0.8

Cash generated from operations -1.5

Project peak funding 162

Less cash on hand -8

Less funds due from minority shareholders -2

Project peak funding 152
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Equity looks well-supported - Denham the cornerstone 

Based on a simple 50:50 debt/equity split the remaining equity portion to be funded would be c.US$76m. We understand that 

Denham Capital, being a long-term supportive shareholder is likely to strongly support a capital raise programme. If Denham followed 

its pro-rata interest in the company, it would equate to 44% ($33m) of the equity raise spoken for. Further investment by the IDC 

would likely be again at the ABM asset level, and if the IDC took up its 14.25% pro-rata contribution of equity that would be 

approximately 58.25% (44% + 14.25%) or US$44m of the equity raise spoken for. 

Alphamin’s February CBE statement states that “In principle, support for up to 65% of the Project’s funding requirement has been 

secured from the Company’s existing shareholders and a consortium of experienced mining investors, and the company is working 

with a number of debt providers to arrange the balance of the funding”.  

Balance of funding through debt 

We do not speculate on where the balance of debt funding will come from, but understand that Alphamin is in discussions with 

several interested parties. Given that Bisie is high-grade and will produce a high-quality concentrate certified as conflict-free, we 

anticipate that there will be keen demand for concentrate from off-takers. Off-take may also bring in some up-front funding that 

could reduce the balance of equity and conventional senior bank debt required. 

There are numerous traders and commodity houses with an interest in tin such as Traxys, a physical commodity trader with a $6bn 

annual turnover. We also note that the Malaysian Smelting Corporation is already an Alphamin shareholder. Alphamin has the 

advantage that Bisie will become one of the world’s largest tin mines, with a long mine life, and we believe the product will be 

attractive to off-takers. We note that the current tightness in the market and demand for tin concentrate is demonstrated by Traxys 

signing a 2-year off-take with Aus Tin Mining for all concentrate from its Granville tin project in Tasmania. Putting this demand for 

off-take into perspective is the fact that Granville will produce a mere 550tpa of tin in concentrate versus Bisie’s approx. 10ktpa. 

Managing equity dilution key to upside 

Clearly, the debt/equity split is an important variable, combined with the potential to raise equity at a higher price. Below we flex our 

base-case, fully-funded valuation at different debt mixes and capital raise prices.  

Figure 16  - Sensitivity to debt/equity mix and capital raise price  

 

Source: Tamesis estimates 

 

  

Valuation at 0.8x NAV (C$/sh) Multiple to current share price 

Capital raise price Capital raise price

C$0.67 C$0.30 C$0.35 C$0.40 C$0.45 C$0.50 C$0.55 C$0.60 C$0.67 C$0.30 C$0.35 C$0.40 C$0.45 C$0.50 C$0.55 C$0.60

25% 0.49 0.53 0.56 0.59 0.62 0.64 0.66 25% 1.39 1.51 1.61 1.69 1.77 1.84 1.90

30% 0.50 0.54 0.57 0.60 0.63 0.65 0.67 30% 1.42 1.53 1.63 1.72 1.79 1.86 1.92

35% 0.51 0.55 0.58 0.61 0.64 0.66 0.68 35% 1.45 1.57 1.66 1.74 1.82 1.88 1.94

40% 0.52 0.56 0.59 0.62 0.64 0.67 0.69 40% 1.49 1.60 1.69 1.77 1.84 1.90 1.96

45% 0.53 0.57 0.60 0.63 0.65 0.68 0.69 45% 1.53 1.64 1.73 1.80 1.87 1.93 1.98

50% 0.55 0.59 0.62 0.64 0.66 0.68 0.70 50% 1.57 1.67 1.76 1.84 1.90 1.96 2.00

55% 0.57 0.60 0.63 0.65 0.68 0.69 0.71 55% 1.62 1.72 1.80 1.87 1.93 1.98 2.03

60% 0.58 0.62 0.64 0.67 0.69 0.70 0.72 60% 1.67 1.76 1.84 1.91 1.96 2.01 2.06

65% 0.60 0.63 0.66 0.68 0.70 0.72 0.73 65% 1.72 1.81 1.88 1.95 2.00 2.04 2.08
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Upside  

Recoveries could be much higher 

In metallurgical testwork to support the CBE, an overall metallurgical recovery of 80% was achieved under laboratory conditions. 

The CBE (and our base-case model) uses 73% to be conservative and factoring in operating conditions. If the Bisie plant at Mpama 

North was to operate at higher recoveries over LOM, the incremental value-add would be significant.  

Figure 17  - NPV* Upside from increased metallurgical recovery  

 

 *based on our fully funded NPV    Source: Tamesis estimates 

 

Further recovery optimisation would require modest additional capex 

Scope exists to optimise the processing circuit to increase recoveries beyond the 73% CBE estimate on a sustainable basis. Improving 

recoveries over the long term will be a focus, although we believe that Alphamin would largely avoid increasing the capex or power 

consumption, especially during the early phase of capital and debt payback. There are three main areas that could be optimised: 

1. Jig tails 

Alphamin already knows at which size fraction it is losing tin from the circuit, predominately a 0.4%-0.5% Sn loss in the fines from 

the jig tails. The jig tailings account for approximately 5% of the feed tin and 67% of the feed mass to the plant at a top size of 

8mm. Options to increase recovery in this part of the circuit would be as at San Rafael, with the addition of another mill to increase 

grinding capacity with extra spirals to recover this material. The spirals only take up a small surface area and the plant design has 

left real-estate in the plan to accommodate such an expansion. However, the jig tails stream is a relatively high volume flow, meaning 

that extra mill and spirals would have to be relatively large to handle the volumes. Preliminary order of magnitude studies by Alphamin 

metallurgists suggests that the installation capex of an additional grinding and gravity circuit could be in the order of $10-12m. 

2. Recovery of fine tin from the low-grade 

Alphamin has identified high losses of finely disseminated tin in the low-grade tin stream. The LG regrind circuit tails currently report 

to discard, which has a p80 of 106µm, accounting for approximately 12% of the tin feed into the plant. An option to recover this tin 

is to liberate it with a further grind, then subject it to centrifugal gravity concentration. After a regrind to p80 at 75 µm, testwork 

indicates that a 40% recovery is achievable, with the material then suitable for blending with the existing concentrate stream. A 

ballpark capex estimate to put in the required new mill, screen and shaking tables is estimated at $3-5m by Alphamin metallurgists.  

3. Tin Flotation 

The tin flotation step was removed in the CBE. Although the flotation produced a high-grade concentrate from the rougher stage, it 

was found that the concentrate was hard to clean up at >55%Sn, where problems with iron contamination were encountered. This 

is important given onerous penalties charged by tin smelters on deleterious elements. Specifically, the issue is that the collector used 

in the flotation has a high affinity for iron, and the chlorite schist host rock has a high iron content. Alphamin’s metallurgists believe 

that with time, it may be possible to find a more selective tin collector, one that does not collect as much iron. Alphamin elected to 

drop the tin flotation circuit in favour of a gravity circuit, not having the luxury of months to identify an appropriate chemical. Overall 

recovery at Minsur’s San Rafael plant in Peru is c.92%. 
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Putting all this together 

Excluding tin flotation, optimising the jig tails and low-grade regrind tails, would potentially equate to capturing recoveries at 40% 

on 17% of the plant feed (12%+5%). Based on an annual feed rate of 13,500t of tin into the plant, this could add an additional 900t 

of tin per annum, a c.10% increase, for a total capital investment of $15-$20m. Flexing our model, assuming the additional capex is 

spent in LOM year 3, after capital payback results in an aggregate 5-6% increase in metallurgical recovery over the remaining LOM. 

This has the effect of boosting the project NPV by $40m, excluding any organic increase in recovery from the current plant set-up. 

Mpama South is the only situation we can envisage requiring a major capacity increase 

There are plenty of ways to increase capacity, with the crushing circuit running well below name-plate capacity, and options to 

expand the spirals section. Throughput is only 360-432ktpa of the inbuilt 500ktpa capacity, using material from Mpama North only.  

Both Gekko in-line pressure jigs could be switched to roughers (currently one rougher, one scavenger in the flowsheet) as has been 

successfully implemented at Minsur’s San Rafael mine. This is an important part of the flowsheet considering that the jigs have a 

very high mass pull, typically with a 10% concentrate yield, increasing the grade from 4.4% Sn to 41% Sn. 

Although there is scope to expand capacity, we don’t see this as key focus at present unless Mpama South came on stream. Even 

then, there would have to be trade-off analysis conducted to investigate pre-concentration options at Mpama South, with transport 

of an upgraded product to the Mpama North plant.  One of the key points is that Mpama North can’t be pushed too hard because 

the sublevel cave the development would not be able to keep up with the production requirement.  

Mine Life from the deeps 

More likely, we see an extension to mine life through continued expansion to mining at depth as the Mpama North deposit remains 

open to depth, and grades appear to be increasing. Adding another 5 years to the LOM, i.e. a 17 year LOM at the reserve grade 

increases our base-case fully-funded NPV (8%) by $104m to $520m. Due to the high-grade nature of the deposit, adding another 5 

years’ plant feed only equates to a requirement for an extra 1.8Mt of ore.  

 

Figure 18  - NPV* upside from adding extra years to the mine life  

 

*based on our fully funded NPV    Source: Tamesis estimates 

 

Grade King 

Bisie is extremely sensitive to grade. We calculate that a 5% increase in grade over LOM (equivalent to increasing the reserve grade 

from 3.58% Sn to 3.76% Sn) would increase our base-case NPV by $40m. We think this is could easily be achievable with tight 

dilution control on the sub-level cave. 
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Site visit 

Logistics and access - The Road to Bisie 

We visited Bisie in January 2017, and we are under no illusion as to the logistical challenges faced by developing a project in a 

remote area of the DRC. Presently, the key risk is the 38km access road which links Bisie to Alphamin's administration and logistics 

hub at Logu.  Currently, the helicopter has been sent back to South Africa to help contain costs as the primary access method 

switches over to the road. Finishing the road upgrade is critical considering that during construction the site will require 4,000-5,000 

litres of diesel per day and the movement of heavy plant and machinery. 

Alphamin is concentrating on creating drainage in the worst sections and cutting back the trees along route which should allow more 

sunlight to penetrate the canopy and dry up the road. At the Logu side, steamrollers and dozers are in use to compact the road. The 

challenge of rehabilitation is exacerbated by the lack of a local, readily available aggregate source, given the jungle location. 

It's not an impossible struggle though, and Alphamin has 300 workers on the access road project with a plan to finish a first-pass in 

April. A quartzite hill has been identified on Alphamin's licence (hence, no separate mining permit is required) and the company plans 

to install a small crusher to generate its own aggregate for the road, whilst using the fines for shotcrete which will be used for 

underground support when full-scale mining commences. 

Alphamin is also helping, along with the UN, to rehabilitate the RP1059 road from Goma to Walikale. Whilst the road is 270km long, 

efforts are being concentrated on a 42km stretch where the worst conditions are found.  

Figure 19  - Bisie access road – challenging sections (LHS) and examples of rehabbed road (RHS) 

 

Source: Tamesis 

Airstrip should ease the burden 

Shortly, Alphamin intends to commence work to put in place its own landing strip. This will be located relatively close to Bisie on the 

company’s licence area and dramatically improve the movement of personnel, supplies and equipment. At present the only air access 

is via Goma, with charter flights able to land at Kilambo which is essentially stretch of unsealed road, about 45mins drive from 

Alphamin’s admin hub in Logu. Major equipment will still require trucking in from Johannesburg.   

Figure 20  - Current aeroplane access to Bisie involves landing on a local road 

 

Source: Tamesis 
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Community links are strong 

Whilst on site at Bisie we spent time going through community issues with Richard Robinson and his team. Alphamin has proven that 

it is possible to make progress, even if there is conflict in the community. Prior to 2015, the relationship with the community was 

poor due to a lack of understanding by the local population. The community thought that mining was already taking place, and 

Alphamin had to educate them with regards to the exploration process. Alphamin recruited 50 researchers to work with the 25 or so 

local villages. The community are starting to realise that in addition to direct and in-direct employment, millions of dollars of tax 

revenues should ultimately flow back to the region. 

Alphamin has been working hard to prove that they can be “good neighbours”; sponsoring a local marathon and actively contributing 

to the community. Historically, the strong NGO presence in the region means that the community are used to handouts, but Alphamin 

has put in place a more sustainable plan, whereby all projects also involve a contribution from the community. Alphamin has many 

projects, ranging from potable water, agricultural and live stocks to developing micro-hydro energy and building schools.  A particular 

focus has been on literacy and numeracy as the lack of schooling in the region is a major factor that feeds artisanal mining and 

armed groups. Ultimately, we are satisfied that community development is moving in the right direction. 

In September 2016, Richard Robinson, Alphamin’s MD, was erroneously detained for questioning in Kinshasa in relation to export of 

mineral samples. Lobbying by the local community was instrumental in helping to resolve the issue. 

Figure 21  - School construction by Alphamin at Logu 

 

Source: Tamesis 

Leading the charge to champion conflict-free mining in the DRC 

In November 2016, Alphamin’s 80.75%-owned subsidiary, Alphamin Bisie Mining SA joined the Conflict-Free Sourcing Initiative 

(“CFSI”). This is a major step forward in positioning ABM as a leader in the conflict-free mining community. It also paves the way for 

customer access and off-take agreements by ensuring the credibility of the company’s planned tin exports. This is particularly 

important given the US Dodd Frank Act in force to promote responsible conflict-free supply chains, and that global smelters are 

increasingly required to provide independent validation of their practices to end customers.  

This moves Bisie towards being a major catalyst for development, change and empowerment in North Kivu providing a chain of 

custody that helps to ensure tax and social benefits flow back into the local and regional community. ABM is the first mining company 

to join the initiative. The complexities of certifying tin concentrate as “conflict-free” also makes the product less appealing to armed 

groups and so reduces the risk of threats to the mine or transporters with the intention to forcefully gain occupation of the mine site 

or appropriate final product. 

Moving forward with government support 

In January 2017, Bisie received official endorsement with a strong vote of Government support with the establishment of a North 

Kivu Government support committee (CAIMB) for the development of the project. North Kivu Governor Julien Paluku Kahongya 

signed the legal order in Goma on 20 December, 2016 which reinforces the progress made by Alphamin in 2016 with the signing of 

a collaborative MOU with the Walikale Community in April and June, 2016. The CAIMB is composed of high-level technical and 

specialized services who will assist in guiding ABM for the three years of construction and initial operations. A branch of the CAIMB 

will be created in Walikale Territory to engage with local authorities in the same way. 

AFM also has support of the South African Government via the involvement of the IDC and the US Government via the involvement 

of Denham Capital and the Dodd Frank Act. 
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Security situation has improved 

Clearly, security is a hot topic for any project in the Eastern Congo. We sat down with Alphamin’s head of security, George Petterson. 

It is import to realise that the situation has improved vastly, not only since the Congo wars in 1996-1997 and 1998-2003, but also 

over the last couple of years, particularly in the Walikale region surrounding Bisie. 2016 was an incident free year at Bisie, after a 

series of threats in 2015, and the last attack on the Bisie camp in 2014 by the NDC. Armed presence in the area has reduced 

considerably since 2012. We slept at Bisie camp overnight and didn’t feel unsafe, largely due to the advances made by ABM in 

building a local network and community out-reach. 

The rebel groups now lack a strong political agenda, and by and large have returned to their core activities of artisanal mining and 

illegal trading of fuel, charcoal, tobacco etc. Although there are estimated to be 10 separate armed groups in North Kivu, only two 

or three of these are particularly relevant in terms of Bisie security. In the figure below, we highlight NDC Sheka (6), NDC.R Guidon 

(7), Mai Mai Simba (25) and Raia Mutomboki.  

Since the last attack on Bisie in July 2014 by the NDC, the NDC has split in two; into the Sheka and Guidon factions, weakening the 

Sheka group. It is significant that both groups have also moved east. Guidon reportedly gave his support to the FARDC’s Sukola II 

mission against the FDLR, with a view to keeping good relations with the national army. Plus Guidon is reported to have set aside 

ethnic tensions with the Simba, which has resulted in a calmer situation overall. The Mai Mai Simba appear to have returned to 

artisanal mining in Maniema, and show little interest in the Walikale area. 

Early tensions between Alphamin and rebel groups stemmed from legacy issues inherited from MPC, Alphamin’s predecessor. 

Alphamin has made considerable inroads into improving communication and has actively developed an extensive intelligence network 

in the region, including sources close to key protagonists. Thus, any threats that are made can quickly be deemed credible or not. 

Whilst the security situation remains fluid and it is simply not possible to rule out future disruption from armed groups, we believe 

the threat has diminished to a level where development progress can be made. Furthermore, once permanent infrastructure and a 

mine is in place at Bisie, we believe the security situation will continue to improve with little incentive for rebels to disrupt a community 

and government-backed project. We do not see much rationale for a major deterioration in regional security due to a change in 

leadership in Kinshasa as Kabila bows out, except if the military took over power, we think that might potentially create opportunities 

for renewed conflict, movement of armed groups and a popular urban uprising. 

Figure 22  - Armed Groups in North Kivu 

 

Source: Congo Research Group, adapted by Tamesis 
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Core shed stop – a very visual orebody 

We spent time with ABM geologists going through the core and inspecting several representative holes. Bisie mineralisation is very 

visual and it doesn’t take long to get your eye in with cassiterite intersections and checking grade against the assay sheets. Typically, 

cassiterite mineralisation comprises discrete, massive veins ranging from 2mm to 1.35m true thickness. Individual cassiterite veins 

are pinkish brown in the photos below, often showing botryoidal textures, compositional layering and brecciation.  

Figure 23  - Bisie core – cassiterite mineralisation is visually distinct 

 

 

The hangingwall and footwall are easily identified with a dark grey mica schist in the HW, where chlorite content typcially increases 

towards the minealised zone. The schist is typically high-deformed and foliated with an increase in mica in the FW which makes 

the FW contact easy to spot – see below. This bodes well for grade control, in our view. We looked at holes covering about 500m 

of strike along Mpama North ridge and were reassured by the continuity and consistency of high grade cassiterite minerlisation. 

Core recovery and RQD was generally good.  

 

Source: Tamesis 
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Development is underway – de-risking the big build 

In April 2016, Alphamin commenced development work by putting in the portal for what will become the vent shaft adit. The vent 

adit is being driven into the Mpama North hillside at the 1736 level, whilst first mining will take place on the 1710 level. The vent 

adit’s primary purpose will be as a return ventilation airway, and for emergency egress. However, before full-scale development work 

commences the adit will provide considerable data on geology, geotechnical ground conditions and hydrogeology to aid 

understanding of the orebody, at a support level beyond that of narrow drill core. The adit is being supported by steel arch-sets at 

the present but that will eventually change to roof bolting. We went into the vent adit shortly after the first blast (essentially free-

dig until now) and fragmentation looked good. The adit should encounter first ore at approximately 80m. We were pleased to see 

underground development underway as we believe it will significantly de-risk the main build phase with respect to engineering. 

Figure 24  - Vent adit at Mpama North 

 

Source: Tamesis 

 

Source: Alphamin, DRA 
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Putting Bisie into context; comps and charts 

The world’s highest-grade tin project by some distance 

Bisie’s total resource grade is 4.49% Sn making it the highest-grade deposit globally amongst both the development pipeline and 

existing major producers.  This equates to c.15x the weighted average grade of 0.28% Sn that we calculate for the projects in the 

chart below. We include San Rafael (a producer) to demonstrate that nothing comes close to matching Bisie’s grade. 

Figure 25  - Tin peers – total resource grade. Bisie tops the charts* 

 

*Producers in green, development projects in grey               Source: Tamesis, Company reports 

 

Bisie’s grade advantage over other operations is clear when looking at ore throughput to the mill versus annual tin production. This 

means that Bisie only requires a small processing plant which helps reduce the initial capital outlay. 

Figure 26  - Throughput vs annual production – Bisie only requires a small processing plant 

 

Source: Tamesis, Company reports 
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Resource magnitude 

Bisie’s total resource on a contained tin basis is 230.9kt Sn, of which 208.1kt is contained within the Measured and Indicated 

categories. This makes Bisie one of the largest tin projects in the industry development pipeline. Bisie has the largest Measured and 

Indicated resource in terms of contained tin. Only much lower grade Syrymbet can compare in terms of total resource.  

Figure 27  - Total Resource (M&I+I) – contained tin 

 

Source: Tamesis, Company reports 

 

Bisie should be one of the lowest-cost tin mines globally 

Bisie’s cash cost will sit firmly in the lower quartile of our tin project universe, with C1 cash costs of $8,837/t and total cash cost 

(including royalties) of $10,359/t, a margin of over $10,000/t against the current tin price. 

Figure 28  - C1 cash costs – Bisie lower quartile 

 

*Producers in green, development projects in grey             Source: Alphamin, Tamesis 

 

 

0

50

100

150

200

250

300

To
ta

l  
R

e
so

u
rc

e
 c

o
n

at
ai

n
e

d 
ti

n
  (

kt
 S

n
) M&I Resource Total Resource

Bisie - 2nd largest resource 
base in the global tin 
development pipeline.
Bisie also has the largest M&I 
resource, 90% of Bisie's total 
resource base

Avg resource = 65kt contained Sn

5,000

7,500

10,000

12,500

15,000

C
le

v
e
la

n
d
 O

p
e
n
 p

it

S
a
n
 R

a
fa

e
l

B
is

ie

A
c
h
m

m
a
ch

S
o
u
th

 C
ro

ft
y

C
le

v
e
la

n
d
 U

n
d
e
rg

ro
u
n
d

R
e
n
is

o
n
 B

e
ll

M
t.

 L
in

d
sa

y

H
e
e
m

sk
ir
k

S
y
ry

m
b
e
t

T
a
ro

n
g
a

O
ro

p
e
s
a

P
it
in

g
a

OP UG UG UG UG UG UG OP UG OP OP OP OP

L
O

M
 a

v
e
ra

g
e
 C

1
 o

p
e
x
 (

$
/t

o
n
n
e
 S

n
) 

 



 
 

 

 

 

Prepared by Tamesis Partners LLP 
See final two pages for important disclosures 

24 
 

Off-take demand is good for high-quality concentrate 

We see good potential for Alphamin to secure an off-take agreement for Bisie’s tin concentrate. In April 2016, AusTin Mining secured 

an off-take agreement for all tin concentrate from its Granville Tin project in Tasmania with Traxys Europe, a major metal and 

concentrates marketer and trader with specialised experience in tin concentrates and tin metal. This demonstrates that there is 

healthy demand for off-take for even small projects – Granville is only forecast to produce 550t of tin in concentrate per year. As 

well as being high-grade, Bisie’s tin concentrate will be low in deleterious penalty elements. 

Metals groups that have recently entered into tin (or tungsten) off-take agreements on a variety of projects worldwide include; 

Traxys (Wolf Minerals, Aus Tin Mining), Thaisarco Thailand (Elementos), ICD Alloys and Metals (La Parilla, W Resources), APAC 

Resources (Metals-X), Taimetco (MGT Resources), Malaysia Smelting Corp (Congo Premier Sarl.).  

 

Figure 29  - Bisie will produce a high-grade tin concentrate 

 

*Producers in green, development projects in grey              Source: Tamesis, Company reports 

 

Production – Bisie will be one of the largest tin producing mines 

The CBE update to the Bisie feasibility study indicates average annual production over LOM of 9,642 tonnes of tin. For developers, 

i.e. excluding producing mines such San Rafael in our comps, we estimate that on average new projects are slated to produce 

approximately 3,350 tonnes pa of tin in concentrate.   

Figure 30  - LOM average annual production 

 

*Producers in green, development projects in grey           Source: Tamesis, Company reports 
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Capital intensity is extremely low 

Our analysis indicates that based on industry average capital intensity (calculated on a LOM average annual tin production basis), 

Bisie’s $152m capital cost produces an extremely low capital intensity. We calculate Bisie’s capital intensity as $15,764/t well below 

the industry average of $27,000/tonne on a pure-tin basis for our universe of tin development projects. It’s a useful metric but we 

treat it with caution due to the limited data set and comparability between projects. In addition, the majority of tin development 

projects have been “on the shelf” for several years with some capex figures from PEAs, PFSs and BFSs now out of date.  We suspect 

the real industry average is a lot higher which goes some way to explaining the lack of new projects coming on stream which do not 

reach industry incentive price hurdle rates. 

Figure 31  - Capital intensity 

 

Source: Tamesis estimates 

 

Figure 32  - Capital intensity vs opex. Bisie leads the field 

 

Source: Tamesis estimates 
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Tin Outlook: Shaping up to be an attractive market 

Tin uses and demand 

The tin market is relatively small compared to other metals, with the size of the market estimated to be around 345kt in 2015. 

Despite this, tin fundamentals are attractive as the metal is an important component in a variety of mature sectors ranging from 

construction to manufacturing and packaging, to growth sectors such as batteries for hybrid vehicles. Total global tin use including 

refined and unrefined forms was estimated at 420kt in 2015 by ITRI – the world’s leading tin research group. 

The top three uses of tin are: 

• Solder.  The main use of tin is for solder in the electronics 

industry. Solder is an essential conductor in joints in a huge 

range of electronic products, and according to ITRI, tin still 

finds widespread use to join copper water pipes together. 

Although solder remains likely to be largest consumer of tin, 

the sector is constantly evolving.  Although the growth in the 

manufacture of electronic components looks set to continue 

rising, the constant miniaturisation of electronics leads to less 

tin being utilised in volume terms and may provide a headwind 

for tin demand. Tin use in solder in 2015 was the lowest for a 

decade according to ITRI’s September 2016 report, but overall 

the market looks balanced going forward, with industry 

concerns over miniaturisation and solderless technologies, 

balanced out by growing automotive and industrial uses. Thus, 

although the absolute weight of tin used in each solder 

application is falling (due to miniaturisation), the volume of 

electronics requiring solder looks likely to continue growing. 

Miniaturisation may make recycling tin more difficult, which may impact the quantities coming from this source in the future. 

• Chemicals. Tin chemicals are used to manufacture a large variety of everyday goods. According to ITRI, one of the largest 

uses of tin chemicals is in the manufacture of PVC doors and windows. The addition of tin helps prevent damage from heat 

and light. ITRI goes on to report that tin chemicals are extensively used as catalysts in a variety of industrial processes, 

including glass coatings, fire retardants and in the ceramics industry. 

• Tinplated steel is used in packaging and canning for food and beverages, containers and other storage uses. Tin provides 

resistance against corrosion and thus remains the metal of choice for this application. Tin plate has steadily been losing 

ground due to a switch to aluminium and plastics, where usage represented 40% of demand in the 1970s according to 

ITRI. Despite this, is still represents an important part of the market.  

Figure 34  - Tin – markets and applications 

 

Source: ITRI 

 

Figure 33  - Tin consumption by end-use 

 

Source: ITRI 
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Potential growth catalysts 

Lead-free solder 

After an EU-directive in 2002, there was a worldwide push to remove lead from soldering applications for electronics. This resulted 

in the 40% lead-content being removed from solder and the tin content increased from 60% to 95% according to ITRI’s Tin for 

Tomorrow report. The change is ongoing and continues to be fuelled by recent legislation in China, which is increasing pressure on 

the industry to press-ahead and eliminate lead from solder. Furthermore, ITRI suggest that a new generation of lead-free solders 

are being launched which are almost entirely composed of tin. These use less energy and produce higher strength joints. 

Lead-acid batteries still the backbone 

ITRI’s March 2016 statement indicates that the biggest growth area for tin has been in lead-acid batteries. ITRI estimates that tin 

use in this application in 2014 was 26kt, representing 7% of total refined tin consumption. The analysis by ITRI states that “the lead-

acid battery is still the cheapest and best way to store energy in massively growing markets such as electric vehicles, renewable 

energy and cloud storage backup”. Rapid growth in tin use in over the last few years has been due mainly to government-enforced 

changes in grid alloy composition, replacing cadmium and antimony by tin, and the expansion of the unique e-bike market, according 

to ITRI (23rd May 2015 statement). 

Research by CRU suggests that whilst the lead acid battery market is mature and well-established, and forecasts show that lead-

acid’s share of the total battery sector will fall to 75% in 2025, but the market will still be growing in absolute terms. ITRI believes 

the three main drivers going forward will be 1). pure electric short-range four-wheel drive vehicles, 2). starter batteries from the 

rising share of hybrid vehicles in the big volume regular car market and 3). demand for industrial batteries for energy storage from 

solar and wind-generated power. The ITRI analysis indicates that motive batteries currently account for 38% of total production, 

with starter batteries (45%) and industrial storage batteries (17%). 

Lithium-ion could be the future 

A new use of tin is in in lithium-ion batteries where a nanotin product is added into the carbon electrode. A 8th March statement by 

ITRI puts forward the argument that silicon may have a higher charge capacity but there is “growing interest in tin with a 

demonstrated benefit of using both materials together”, especially in new research papers on “the next generation magnesium-ion 

and sodium-ion batteries”, per ITRI. 

CRU, for instance, predicts that “lithium-ion batteries will show the highest growth rate in the battery sector by some distance - 10-

20% per annum”.  The key impact on tin is driven by the fact that tin may be able to replace graphite for the anode. Tin is better 

than graphite but not as good as silicon at holding onto the lithium ions which may improve battery performance, according to 

Forbes. Research firm Research and Markets predicts that the global lithium-ion battery market for alternative energy vehicles will 

grow at a CAGR (compound annual growth rate) of 22.8% over the period 2014-2019. 

Tin Fuel Catalysts 

ITRI states that “When added into a fuel tank or a fuel-line, tin can stabilise the fuel in such a way as to make engines burn cleaner 

and generate more power”. ITRI research indicates that tin fuel catalysts could result in fuel savings of 10% and emissions reductions 

of 30%.  

Figure 35  - Tin has multiple future applications 

 

Source: ITRI 
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Supply – mine production is hanging on by the seat of its pants 

Tin production from the traditional producing regions is declining, with many existing mature mines past their peak, or increasingly 

encountering lower ore head grades. The low tin price has not provided much incentive for exploration, and thus, the industry’s 

development pipeline is somewhat disrupted. A lack of in-situ resources is not the problem per se, rather that the sector has seen 

systematic underinvestment in development with prices not high enough to incentivise new production. Plus, the majority of 

development projects have been hampered by permitting issues, lack of access to capital and other hurdles.   

Figure 36  - Global tin resources 

 

Source: ITRI 

 

Resource quality questionable - Non-CRIRSCO compliant resources still dominate 

Tin resources globally, as calculated by ITRI, totalled 11.7 Mt of contained tin at the end of 2015, of which 3.3 Mt, or 29%, was 

reported according to CRIRSCO standards. Reserve and resource data is split into CRIRSCO and non-CRIRSCO groupings based on 

the specific reporting standards and quality of sources in each case. Figures reported that do not adhere to the CRIRSCO template 

are less reliable. These tin resources still need to be considered as part of the global supply analysis because current production is 

heavily weighted towards countries that are not part of CRIRSCO; namely Indonesia and China, as detailed in ITRI’s 2016 Report on 

Global Tin Resources and Reserves. 

Figure 37  - Global tin resources – quality resources  

 

Source: ITRI, note: CRIRSCO - Committee for Mineral Reserves International Reporting Standards 
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Shortage of tin mining capacity likely to develop over the next 5 years 

ITRI data indicates that Global tin reserves totalled 2.2 Mt, of which 0.6 Mt, or 27%, was CRIRSCO-compliant. Based on 2016 mine 

production, ITRI estimates that present global tin reserves will last a minimum of 7 years, in the absence of further reserve 

conversion. 

The ITRI report states “World tin production has been quite stable in recent years, with refined tin production between roughly 330 

ktpa and 370 ktpa and mine production between 270 ktpa and 310 ktpa, the difference between the two filled by some 50-70 ktpa 

of secondary refined tin production”. 

ITRI’s summary is that it “expects a shortage of tin mining capacity to develop over the next 5 years, this is unrelated to the quantity 

of remaining tin in the ground, and rather a symptom of low investment in tin projects in depressed market conditions”, resulting in 

very few new deposits being construction ready. Bisie is one of the only projects ready to transition into production.  

Figure 38  - Tin – Mine output by country 

 

Source: ITRI 

 

World tin production remains dominated by underground mining (56%), especially in the major producing regions of China, South 

America and Australia. This is a trend we expect to see continue given the nature of the development projects in the pipeline 

currently, and a lack of new open pit supply. Open pit supply amounts to only 6% of global supply. 

Figure 39  - World mine production by mining method 

 

Source: ITRI 
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Supply issues dominate the outlook: Myanmar, China and Indonesia  

Figure 40  - Changes in 2015 mine production – Myanmar not enough to reverse the trend 

 

Source: ITRI 

 

Myanmar: production may have peaked – global tin market could be pushed into deficit 

Despite being the only major tin producing country to report a production gain in 2015, there appears to be significant uncertainty 

emerging for the sustainability and volume of Myanmar’s future mine production. This would be an important development as the 

growth in production from Myanmar over the last four years has been a major contributor to the depressed tin price, with the country 

being the key “swing” producer. 

Based on the most recent CRU Tin Monitor in June, tin in concentrate production for 2016 was expected to rise 17% to 49kt. However, 

the data is far from conclusive and empirical evidence in-country strongly suggests that Myanmar production may have peaked. ITRI 

estimates that Myanmar tin production may peak at 50ktpa. We believe this is likely to help turn tin towards global deficit especially 

after current stockpiles become depleted.   

“Estimated tin production by Myanmar has seen a more than 10-fold increase in the four years to 2015 “ according to ITRI, since 

the military dictatorship in the country stepped down. This is almost entirely due to the rapid growth in a major new mining centre 

in Wa county, close to the border with China’s Yunnan province, according to ITRI. Myanmar now satisfies approximately a third of 

Chinese demand for tin, and c.10% of global supply. 

Tin production in Myanmar is highly fragmented, typically coming from hundreds of small-scale operations, but with very high grades. 

Most of the low hanging fruit in terms of shallow, high-grade open pittable deposits have been depleted. While grades of more than 

10% were common two years ago, most ore mined now grades between 2 – 3% tin according to ITRI. 

This means that future production will come increasingly from underground operations, which in the Wa region come with lower ore 

grades and higher operating costs. Potential remains for further large resource discoveries in the country, but this would require the 

application of detailed exploration, requiring significant time and expenditure.  Mining legislation in the country is still a fairly onerous 

process and would require an overhaul in order to sustainably revive the tin industry, in our view. 

China: potential unlikely to be fulfilled   

On a resource basis, China appears to have the greatest tin production potential of any country. However, most the country’s resource 

is not based on a consistent technical standard.  Furthermore, ITRI (2015 Explorers and Developers Group) reports that “in recent 

years there has been a rationalisation of ownership in China, with a few large companies investing in modernisation and many small 
operations being shut down as environmental and safety regulations have been tightened”.  

Chinese resources (and grades) are in decline. Consequently, a decline in mined tin production is expected in line with increased 

regulation and depleting resources. Environmental inspections by Chinese authorities have led to several temporary tin smelter 

closures and tightening of the domestic tin market, according to Stellar Resources.  
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Indonesia: export volumes normalising after hiatus 

Indonesia remains the second largest tin producing country in the world, with an estimated 70,900 tonnes of tin mined in 2015 but 

has the 4th highest tin resource globally, according to ITRI. However, a large proportion of production from the country is sourced 

from small-scale private producers and artisanal miners, for which accurate data is hard to find.  Along with the rest of the industry, 

grades have been declining resulting in rising costs and falling production. 

Indonesian export regulations have changed significantly, with a number of policy revisions aimed at curbing the export of illegal tin 

and un-beneficiated ores, requiring smelters to provide new documentation. This caused a hiatus in tin exports throughout 2015. 

However, ITRI believes annual production from Indonesia should normalise at c. 60kt Sn, and that monthly export volumes are 

already in line with consensus.  

Lithium Diversion 

Despite rising tin prices, tin resource development has been somewhat interrupted by the changing focus of many corporates towards 

lithium. Lithium exploration is undergoing a well-publicised boom at present. Whilst compiling data for our universe of tin development 

projects we were surprised to see how many exploration companies have quickly changed the main development focus towards 

lithium, leaving tin projects essentially idle or at least stalled over the short to medium term. We see this as another tangible element 

harming the tin pipeline, removing exploration dollars, technical expertise and financing away from tin.  

 

Figure 41  - World supply/demand balance in refined tin 

 

Source: ITRI 

 

 

 

  

2009 2010 2011 2012 2013 2014 2015 2016 est 2017f

World refined production kt Sn 339.7 354.6 354.3 334.7 340.1 369.2 333 336.8 340.5

World refined consumption kt Sn 323.3 362.2 359.4 339.4 349 357.7 345.7 347.8 353.5

Global market balance kt Sn 17.4 -7.6 -5.1 -4.7 -8.9 11.4 -12.7 -11.7 -13

Reported stocks kt Sn

LME kt Sn 12.8 9.7 12.1 6.1 3.0 2.0

SHFE kt Sn 0.0 0.0 0.0 0.8 2.5 2.0

Producers kt Sn 15.9 13.7 15.8 14.0 10.0 7.0

Consumers kt Sn 10.7 10.9 11.2 11.3 9.0 8.0

Total reported stocks kt Sn 66.4 48.3 46.7 39.5 34.3 39.1 32.2 24.5 19.0

World stock ratio Weels 10.7 6.9 6.8 6.0 5.1 5.7 4.8 3.7 2.8



 
 

 

 

 

Prepared by Tamesis Partners LLP 
See final two pages for important disclosures 

32 
 

Tin Price History: Tin has bounced back 

Since the beginning of 2016, the LME tin price has risen approximately 38% to $20,000/t, recovering from a 7.5-year low of $13,300 

in mid-January. This has largely been driven by declining production from the major tin producing countries of China and Indonesia 

despite an increase from Myanmar.  LME stocks have declined 37.5% this year down to 3,835 tonnes, a historical low. ITRI estimates 

that refined tin stocks held by industry participants have fallen by a third, or 10,000 tonnes over the last 5 years to an estimated 

21,000 tonnes. 

There is a strong historical correlation between stocks and prices and over the last decade, the LME tin price has responded strongly 

when LME stocks fall below the 4,000-tonne level. Unlike other base metals, tin’s price is relatively elastic, i.e. when prices go down, 

production goes down as well.  

Figure 42  - Historical tin prices – Long range and short range charts 

 

Source: Tamesis, Bloomberg, LME 

 

Stocks declining – US strategic stockpile depleted - no backstop 

Part of the rationale for increased tin prices along with the demand side of the equation is the prolonged drawdown of tin inventories 

and above ground stocks.  In particular, the US strategic stockpile of tin has been reduced to virtually negligible levels, removing the 

historical back-stop and market overhang. Furthermore, mainstream exchange inventories such as the LME and producer stockpiles 

have been reduced to historically below average levels.   

Figure 43  - Total visible tin stocks – inventories are at the lowest level in modern history 

 

Source: ITRI 
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Outlook 

ITRI see tin supply deficit in 2016 and into the medium term 

Although issues such as the slowdown in the Chinese economy and potentially shrinking demand still overhang the market, ITRI 

believes the structural supply deficit will carry on unless there is investment in sustainable new supply. The dominant negative factor 

is expected weakness in the Chinese solder market, although world production is falling more rapidly than demand, mainly because 

of tighter regulations in East Asia. China oversupply could potentially put a cap on price recovery, but the supply response remains 

unclear. 

ITRI forecasts suggest that prices could increase as high as $30,000/t on the back of falling supply and rising demand.  Even if 

demand growth falls or remains flat, projections from most independent research units suggest that mine supply will fall and that 

apparent demand could pick up if the market starts to restock. Key to the supply-side response is output from Myanmar which has 

now likely peaked after the mining boom that erupted in the Wa State over the last few years. 

Visible tin stocks have been falling, but we believe that they will need to continue falling in order support the forecast price increase. 

Overall, we believe the outlook for tin remains positive.  

Figure 44  - ITRI – Structural deficit emerging and tin price Forecast  

 

Source: ITRI 

 

Figure 45  - ITRI – Floor price of marginal production, low prices have not incentivised new supply 

 

Source: ITRI 
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Bisie Overview – a closer look  

Location   

The Bisie tin project is located in the Democratic Republic of the Congo. Specifically, Bisie is in the Walikale District of North Kivu, a 

province in the north east of the DRC. The Bisie deposit itself and the key focus is the Exploitation Permit PE-13155 as shaded in 

blue in the map below. In addition, Alphamin has five exploration permits, three of which are contiguous to PE-13155. The company’s 

permits cover an aggregate area of 1,270km2.  

Figure 46  - Bisie location map 

 

Source: Alphamin 

 

Licences and Permitting:  30 year Mining permit granted 

Bisie is contained within Exploitation Permit 13155 which to be clear, means that the project has a valid mining permit covering all 

the necessary permissions required to commence production.  PE 13155 was granted under the current DRC mining code, in February 

2015 and is valid for 30 years (until February 2045), well beyond the projected 12-year mine life based on current reserves. The 

licence is valid for tin and gold.  In the DRC, a mining licence is issued by the National Minister of Mines, with the Governor of the 

local Province issuing a provincial decree which authorises mining activities. 

Environmental permitting completed 

The mining permit was granted after approval of Environmental Impact Assessment (EIA) and Environmental Management Plan of 

the Project.  Thus, Alphamin has full environmental permitting for construction and operation. In addition, the company is also 

finalising a more detailed Environmental, Social and Health Impact Assessment and Management plan that complies with IFC 

Performance Standards and Equator Principals.  
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Infrastructure and access - a remote site but significant progress made in improving access 
The project is in a remote area of the Walikale Territory near the town of Walikale (approximately 60km away from the proposed 

mine site). The Bisie site is remote, and although historically road access has been difficult, the 38km access road to site is in the 

process of being cleared. Despite the remote location, a well-established exploration camp exists with a heli-pad for access. The 

camp is fully equipped with offices, workshops, accommodation and a core storage area. The local area is largely unpopulated with 

the closest source of basic consumables being Goma and Bukavu.  

• Roads. The access track will go from Bisie to the nearest National Road (N3) that runs between Kisangani and Bukavu. The 

road is currently being compacted and shaped. In conjunction, road upgrade work is underway on the Goma Walikale road 

by the DRC roads authority with ABM support meaning that trucks can now reach Walikale from South Africa in 21 days.  

The new road access link is a significant step in de-risking project development prior to proposed construction. Equipment, 

machinery or spare parts will be trucked up from Johannesburg which remains the major hub for mining equipment supplies 

in Sub-Saharan Africa.  

• Climate and topography. The climate at Bisie is tropical-humid, with two wet seasons; April to June and September to 

January. Average annual rainfall is 1,300mm and the average temperature is 25°C. The topography comprises moderate to 

steep slopes, and perennial streams and rivers. The altitude of the project area varies from 500-870m a.s.l. There is land 

available for tailings or other storage, waste disposal, and the processing plant footprint. 

• Water is not an issue, with sufficient availability from the springs and rivers, rainfall and acquifers.  

• Power. There is no availability of grid power at site, which makes the power decision rather simple – diesel or hydroelectric 

generators must be used. The current plan will utilise a LFO diesel power station. The Bisie has a total peak power 

requirement of 3MW, extremely small relative to other operations. 

 

Figure 47  - In the jungle, the mighty jungle. Bisie planned process plant location. 

 

Source: Tamesis 
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Exploration History 

The pace of exploration has been impressive 

Airborne geophysics was carried out over four licences including PE 13155 collecting radiometric and magnetic data, as well as 

various soil geochemistry programmes. Alphamin has undertaken three main drilling campaigns at Bisie. In total, 171 diamond holes 

have been drilled at Mpama North for a total of 34,963m, in addition to 27 metallurgical holes (PQ size) for 2,783m. 19 holes have 

been drilled at Mpama South and 5 holes at Marouge.  

• Phase 1. Initial exploration focused on both Mpama North and Mpama South. (9 holes) 

• Phase 2. Resource definition concentrated on Mpama North. (28 holes) 

• Phase 3. Deep, extensional and in-fill drilling at Mpama North + 3 holes at Mpama South. Plus, geotechnical, sterilisation and 

water monitoring. Completed November 2015. (134 holes) 

Initial drilling was focused on areas of artisanal mining and along strike from these workings to test the strike extent of shallow 

mineralisation. Later drilling was focused on demonstrating the continuity of mineralisation and increasing the confidence level for 

the Mpama Mineral Resource, initially reported in November 2013.  

The key intercepts from the three main drilling programmes are shown in the figures below. 

 

Figure 48  - Bisie Phase 1+2 (LHS) and Phase 3 (RHS) drilling showing significant intercepts 

 

Source: Alphamin 
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Regional and Local Geological Setting   

Bisie is underlain in part by Kibaran Orogenic Belt lithologies which have been interpreted as being part of an inter-cratonic collision 

zone, with multiple periods of extensions and compression. The Palaeoproterozoic basement comprises poorly exposed dolomites, 

quatzites, amphibolites, mica schists and migmatite gneisses.  

Figure 49  - Bisie Regional Geology 

 

Source: Alphamin 

 

It’s all about the granite 

The upper Mesoproterozoic rocks (the Burundian) are composed of micaceous schists and arenaceous phyllites, with minor shales 

and conglomerates. The key takeaway in terms of the regional geological setting is to recognise that the area has been subjected to 

multiple intrusive granitic phases which started in the Mesoproterozoc (+/- 1,375Ma) and are thought to end in the Neoproterozic 

(986Ma). The granites have been interpreted to be the source of the numerous tin occurrences in the region. At Bisie specifically, 

the source of the tin-mineralising fluids is thought to be the massive plutonic intrusion to the west of Bisie Ridge – see figure below. 

The ridge hosting Bisie strikes north-south until it hits the Oso River in the north and the strike direction changes to NW-SE. 

Figure 50  - Bisie and the granite contact 

 

Source: Alphamin 
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Mineralisation 

The stratigraphy on the property is relatively straightforward and can be separated into five units; a carbonaceous shale, meta-

siltstone-shale, quartz-sericite schist, mica schist and amphibolite.  The bulk of tin mineralisation at Bisie is hosted by the amphibolite 

unit which strikes north-south and dips to the east over 1-3km along the Mpama ridge. Two zones of mineralisation have been 

discovered to date: Mpama North and Mpama South, which occurs 750m to the south.  

The amphibolite is dark green to black, fine-grained to porphyroblastic chlorite schist which develops a 20m-30m true thickness. The 

amphibolite essentially defines the crest of the ridge due to its resistance to erosion due to its coherent nature and high chlorite 

content. The base of oxidation along the ridge crest is 10m and averages 30m overall. 

Bisie is a uniquely high-grade deposit 

The Bisie tin deposit is a cassiterite-bearing (SnO2) stockwork or vein system adjacent and possibly distal to the underlying source 

granite. Studies by Alphamin suggest that mineralogically, Bisie is different from other “classic” tin deposits, with up to 0.5% REE 

content and critically, very high tin grades. There is no other way to look at Bisie, other than the highest grade, large-scale tin deposit 

in the world.  At the extreme end, some sample assays from Bisie have returned tin grades of greater than 60%. Tin mineralisation 

at Bisie is multi-phase and according to Alphamin, the paragenetic sequence appears similar in nature to Minsur’s San Rafael deposit 

in Peru – the largest tin producing deposit (plus one of the largest in terms of grade and resource).  

Structural and mineralogical evidence from drill core indicates cassiterite was emplaced first, followed by copper mineralisation in the 

form of chalcopyrite and bornite, then by lead and zinc mineralisation occurring as sphalerite and galena. Tin, and to a lesser extent 

copper is commonly found in zones dominated by intense chlorite alteration. However, cassiterite mineralisation without chlorite 

alteration has been identified in the hangingwall and footwall vein zones within the mica schist.  

Figure 51  - Bisie core - botryoidal textured pink cassiterite and copper sulphides 

 

Source: Alphamin 

 

The mineralisation-style develops scale with high-grade “chutes” 

Typically, cassiterite mineralisation at Bisie comprises discrete, massive veins ranging from 2 mm to 1.80 m true thickness, and 

associated disseminated cassiterite. The individual cassiterite veins are massive, pinkish brown, fine-grained and often botryoidal, 

and show compositional layering thought to be due to variations in iron content.  

Both tin and copper mineralisation are concentrated in high-grade “chutes” which comprise several closely spaced vein sets. High-

grade chutes 20m wide by 8m thick have been historically mined by artisanal miners in the upper portion of the deposit. Alphamin 

defines two high-grade chutes; called the “upper” and “lower” chute. The vein density and formation of chutes has a positive influence 

on project economics by increasing the mineable width of mineralisation.  

There is a strong structural control on mineralisation with a north-south trending, brittle-ductile shear zone that runs more of less 

parallel to the cassiterite mineralised zones. The nature of deformation also has an impact on grade, with the upper more brittle part 

of the structure developing lower grade vein systems, with ductile deformation resulting in the development of a single, narrower, 

but higher grade vein system. 

At Mpama North, the high-grade chute plunges 40° to the north over c.700m in the down plunge direction. The highest-grade tin 

mineralisation has so far been found at Mpama North with cassiterite veins becoming wider and higher grade with depth. The main 

tin-bearing chloritized zone is on average 9m thick but varies from 2m up to 22m. 
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Resource – undisputed grade king 

A well drilled-out resource  

The most recent resource for the Mpama North prospect at Bisie was published in May 2016. This updated resource was prepared 

by the MSA Group of South Africa. The resource is based on 122 diamond (NQ size) holes drilled by Alphamin between July 2012 

and November 2015, plus the core splits from the 21 metallurgical holes (PQ size).  

Total Resources amount to 230kt contained tin at 4.49%, with M&I Resources amounting to 208kt contained tin at 4.52%. The 

resource estimate is reported at a cut-off grade of 0.5% Sn. This equates to 90% of the resource lying within the M&I categories. 

The updated resource represents a 35% increase in contained tin in the M&I categories over the previous October 2015 resource 

estimate. We view this as a robust resource, with the majority of tonnes in the higher confidence M&I categories, this should be a 

positive factor in supporting the planned development of a mining operation.  

Quite simply, the highest-grade tin project in the world - Mpama North only, does not include Mpama South yet 

As we outlined earlier in this note, the grade of the resource makes Bisie the highest-grade tin development project in the industry 

pipeline. Bisie’s 4.53% M&I grade stands against the industry weighted-average grade of 0.28%Sn (Mean 0.6%Sn). 

Figure 52  - Alphamin Resource 

 

Source: Alphamin 

 

Grade is increasing with depth 

Significantly, the resource update also included new results from infill and deep drilling at Mpama North:  

• 16.01m @ 22.5% Sn from 387.45m including 6.95m @ 38.45% Sn from 390.25m 

• 12.5m @ 10.93% Sn from 336.7m including 2.25m @ 49.87% Sn from 346.95m 

• 13.8m @ 7.53% Sn from 317.65m including 4.5m @ 19.74% Sn from 324.2m 

• 15.85m @ 6.09% Sn from 399.5m including 3.75m @ 18.11%Sn from 409.25m 

The results show exactly what we would want to see from detailed infill drilling at this stage with an increase in tin grade with depth, 

clearly a bonus, particularly for an underground mine. Furthermore, the results indicate that mineralisation continues down-dip and 

remains open both along strike and to depth. The drill results demonstrate the potential to increase the resource base and increase 

the life of mine at Mpama North.  

Figure 53  - Long section across Mpama showing continuation of high-grade mineralisation at depth 

 

Source: Alphamin 

 

RESOURCES Tonnes Tin Sn (kt) Copper Zinc Lead Silver

Property Classification (Mt) % Sn 000 t % % ppm g/t

Bisie Measured 0.46 4.31% 19.6 0.22% 0.12% 0.007 1.4

Indicated 4.14 4.55% 188.4 0.32% 0.16% 0.010 2.8

M&I 4.60 4.52% 208.1 0.31% 0.15% 0.010 2.7

Inferred 0.54 4.25% 22.8 0.16% 0.09% 0.013 1.4

Subtotal 5.14 4.49% 230.9
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Robust resource stands up to cut-off grade scrutiny 

The high-grade nature of the Bisie resource is further demonstrated by reference to the grade-tonnage chart and table below. The 

resource is reported at a 0.5% Sn cut-off, but increasing the cut-off grade to 2% Sn, the tonnage decreases to 3.07Mt at a grade of 

6.11% Sn for 187,700t contained tin. 

Taken another way, it is significant that increasing the cut-off grade to 2% results in a 34.1% decrease tonnes, but only a 9.9% 

decrease in contained tin (20.6kt Sn). The fact that Bisie remains so robust at high cut-off grades gives demonstrates the superior 

quality of the resource, in our view. This effectively eliminates one of the red flags we usually look for in a deposit and resource 

evaluation, and will provide more flexibility once mining commences.  

Figure 54  - Grade/tonnage table – Bisie M&I Resource 

Cut Off Tonnes Sn Sn Tonnes 

Sn% (Millions) % (Thousands) 

0.25 4.66 4.47 208.3 

0.50 4.6 4.52 208.1 

0.75 4.44 4.66 207.1 

1.00 4.23 4.85 205.2 

1.50 3.67 5.4 198.2 

2.00 3.07 6.11 187.7 
 

Source: Alphamin 

 

 Figure 55  - Grade/tonnage chart – Bisie M&I Resource 

 

Source: Alphamin, Tamesis 
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Ore Reserves 

Figure 56  - Bisie Ore Reserves 

 

Source: Alphamin 

 

Dilution represents an important consideration 

Bisie’s ore reserves are based on a financial model (13.5% discount rate) and mine plan containing only the measured and indicated 

portion of the mineral resources. The modifying factors applied to convert the resources to reserves are based on the sub-level 

caving mining method and are as follows: 

• Cut-off grade   1.4% Sn 

• Ore recovery   85% Sn 

• Planned dilution   4% 

• Unplanned dilution  35% 

The resource to reserve conversion also includes allowances for other factors such as mining exclusions; i.e. outlying resource blocks 

which cannot be included into a practical mining shape. The assumptions used for dilution, whilst relatively high in general for an 

underground mining operation, are in fact in-line with other sub-level cave operations. More on advantages and disadvantages of 

sub-level caving elsewhere in this note. 

It is worth noting that the unplanned dilution (largely from stoping) accounts for the waste included in the run of mine ore as a result 

of normal drill and blast inefficiencies along with the performance of the sublevel cave. Planned dilution, in contrast, represents 

unpayable resources included in the stope or development due to the practicalities of the mine design. 

Capital Budget Estimate update brings down dilution in the SLC 

Overall dilution (planned + unplanned) has been reduced to 39% (4%+35%) in the CBE iteration of the reserve, down from 52% 

(25%+27%). This more in line with that generally experienced in standard SLC where dilution is ±35% for an ore recovery of 85%. 

The reduction in dilution is in part due to now employing a delayed draw SLC extraction methodology applied to the top 3 sub levels 

of the mining layout to cater for potential air blasts if the caving process is delayed.  The delayed draw application establishes an ore 

blanket or cushion above and behind the rings being blasted to protect the drawpoints being drawn.  On the assumption that general 

caving has been established by the time the 4th level mining commences the ore cushion can be drawn to a normal SLC cut off.  The 

dilution in this process is considerably less and was nominally estimated at 10% ore with recovery, assuming the ore cushion is 

drawn on the 4th level estimated at 90% for the 4 levels combined. 

Figure 57  - Vertical projection showing ore reserves 

 

MV= Main vein, HW= Hangingwall vein, FW=Footwall vein               Source: Alphamin 

 

RESERVES Classification Tonnes (Mt) Sn Grade (%) Contained Sn (kt)

Bisie Proven 0.38 4.17% 15.9

Probable 4.29 3.53% 151.4

Subtotal 4.67 3.58% 167.3
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June 2016 Feasibility Study and CBE update 

Primary Assumptions 

In June 2016, Alphamin released an update (“UFS”) to the original feasibility study (“OFS”), dated February 2016. The updated 

feasibility study was based on an increase in Bisie’s Mineral Resources (34% increase in Indicated Resources) and an increased tin 

price based on an improved tin price outlook (UFS $17,300/t vs OFS $14,800/t). In February, the Capital Budget Estimate (CBE) was 

released with updated key parameters and the economics (using a $21,400/t tin price). 

Royalties are payable under the DRC mining code and amount to 2% of revenue, minus some deductions for transport and 

insurance. Local government royalties are an additional 2%. Royalties are tax deductible.  

Corporation tax of 30% applies, levied post all operating costs, amortisation of pre-production capex and rehabilitation allowances.  

VAT at 16% has been assumed to be levied on all capex (ex-owners team) and c.70% of opex, with refunds assumed to take 12 

months, which Alphamin considers conservative given that VAT refunds are typically repaid within one month and recent 

announcements by the GDRC on the repayment of VAT refunds, including the lifting of a repayment moratorium. 

 

Figure 58  - Bisie Feasibility – primary assumptions – Updated feasibility vs Capital Budget Estimate 

 

Updated Feasibility: June 2016, CEB: February 2017    Source: Alphamin 

Operating costs 

Bisie’s total operating costs were estimated over the life of the project, based on first principals, direct project experience, and 

avoiding the use of general industry factors. The target accuracy of the opex estimates is +/- 10%. 

Mining opex was estimated using contractor mining rates developed through a competitive tender process. Processing, site 

infrastructure and other operating costs were estimated using first principals, with labour and consumables based on operating plans. 

 

Figure 59  - Feasibility – Operating cost assumptions 

 

Source: Alphamin 

 

Economic Assumptions CBE UFS Fiscal Assumptions CBE UFS

Tin price US$21,400/t US$17,300/t Export duties & fees (per wet t Sn conc) $529/t tin (c. $317/t con) US$256.67/t wet con

Oil price US$54 per barrel US$56 per barrel Local government levy (% of revenue) 2% 2%

Delivered cost of diesel US$1.50 per litre US$1.81 per litre DRC Govt. royalty (% of revenue) 2% 2%

Explosives cost US$3,400/t US$3,400/t Corporate tax rate (%) 30% 30%

Production Assumptions CBE UFS

Plant throughput up to 432ktpa 360ktpa

Plant recovery 73% 72%

Feb '17 CBE June '16 UFS

Activity US$ per tonne tin US$ per tonne tin

Mining 2,909 1,951

Processing 348 584

Site infrastructure 1,394 1,208

Sustaining capital 297 130

Administration and general 1,253 1,102

Transport of concentrate 1,081 1,036

Treatment charges 1,555 1,385

Cash cost of tin produced 8,837 7,396

Export duties, fees & local government royalties 529 748

DRC Government royalty 416 340

Marketing commissions 577 451

Cash cost of tin sold 10,359 8,935



 
 

 

 

 

Prepared by Tamesis Partners LLP 
See final two pages for important disclosures 

43 
 

Feasibility Study -> CBE opex reconciliation  

CBE costs were estimated in 1 January 2017 terms, whereas the June 2016 Feasibility Study was estimated in 1 January 2016 terms. 

Inflationary cost escalation therefore needs to be considered when comparing the two. For the CBE the mine design was modified 

to allow for an additional 14,610m of underground development. This allows for greater operational flexibility and reduces dilution 

risk. Processing costs were reduced by the removal of tin flotation from the process flow sheet, replaced by simpler and lower opex 

shaking tables. Sustaining capital costs were increased to provide greater allowance for repairs and maintenance of the access road, 

mining equipment and process plant. Treatment charges were increased due to a greater tonnes treated per tonne of tine produced 

owing to increased moisture content in tin concentrate. Export duties and fees were reduced by the removal of certain fees not 

applicable to an industrial mine. The increase in royalties is linked to the higher tin price assumption.  

Opex drivers 

The primary on-mine cost drivers are diesel fuel and explosives. Power (including generation) accounts for 25% of mining costs 

and 12% of processing costs.  

Off-mine costs are based on trucking concentrate to an export warehouse in Goma where the concentrate will be sold to tin traders. 

Logistic costs are based on indicative quotes received from transporters. Similarly, treatment and marketing commissions are based 

on quotes received from tin smelters and traders, respectively. 

Figure 60  - Mining and Processing opex breakdown 

 

Source: Alphamin 

 

Capital costs 

The total pre-production capital cost for Bisie is $151.4m at a target accuracy of +/-10%. This figure is inclusive of first-fills and a 

7% contingency.  

Figure 61  - Feasibility – Capital cost assumptions 

 

Source: Alphamin 
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Mining 29.7 22.0

Process plant 32.9 45.2
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Project indirects 22.3 9.8

Contingency 8.0 7.6

Owners costs 30.0 17.0

Total capital costs 151.4 124.2
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We do not view the capital cost to build Bisie as particularly onerous, the key point being that the high-grade ore means that only a 

processing plant with a small throughput is required. This is not a substantial rock moving operation.  

The capital cost estimate was prepared by DRA with input from Epoch (tailings and water facilities). A combination of committed and 

firm bid prices were utilised for major equipment, and pricing for other major items such as structural steelwork and concrete based 

on actual quotes received.  

Sustaining capex in the feasibility study has been estimated at 10% of the all-in supply cost of piping, platework, mechanical and 

electrical items. Total closure and rehabilitation costs are estimated at $6.8m including $3.3m of labour redundancy costs. 

Feasibility Study -> CBE capex reconciliation  

In addition to inflationary impacts noted above, a significant factor is foreign exchange. A significant portion of the project’s capital 
costs are denominated in ZAR. The strengthening of the ZAR relative to the US$ since the dated of the June 16 feasibility study 
(15.98 vs 13.40 for the CBE) contributed to the increase in the CBE capital cost estimate relative to the feasibility study. The 
optimisation of the process flowsheet reduced total equipment requirements, reduced plant footprint and associated earthworks 
costs. Indirect project costs were increased due to the inclusion of withholding taxes, power generation costs during construction 
and import inspection fees. Owners team costs have been estimated more prudently in the CBE to cover a 25 month period @ 
US$1.2m per month versus a 17 month period @ US$1m per month for the feasibility study.  

 

Financial Outcomes 

MDM states in the NI-43-101 Feasibility technical report that the Bisie project is economically viable, technically credible, and 

environmentally sound. Furthermore, the project has significant scope to expand capacity and/or extend mine life. The financial 

outcomes of the feasibility and recent CBE release are summarised in the table below. 

By comparison to other mining development projects in any commodity, the feasibility economics are compelling, in our view. This 

is symptomatic of a high-grade resource, streamlined low-throughput mining operation, proven process technology combined with 

low unit operating and competitive capital costs. 

The feasibility figures are based on annual average production of 9,642 tonnes of tin in concentrate over a 12.5 year LOM. Based on 

these metrics, a 17-month payback period, post first production of tin is expected. The short pay-back period will have positive 

implications for the debt repayments early in the mine life. 

 

Figure 62  - Feasibility – Financial outcomes 

 

Source: Alphamin 

 

CBE UFS

Financial Outcomes Units Value Value

Ungeared NPV8 (real after tax) US$m 402.2 262.7

Ungeared IRR (real after tax) % 49.1 48.4

Payback period from first tin production months 17 23

Peak funding (nominal terms) US$m 152 156.2

Average production tpa 9,642 10,750

Average EBITDA per annum US$m 110 89.9
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Mining – a sub-level cave 

Sublevel Caving – a proven mining technique 

Alphamin plans to develop Bisie as an underground mine utilising the sub-level cave mining method. Sub-level caving (“SLC”) is a 

long hole mining method in which the orebody is drilled and blasted, while the surrounding waste rock is allowed to cave. Whilst not 

a caving method as far as the ore is concerned, the nomenclature of sub-level caving has been retained by the mining industry. The 

technique is well suited to orebodies where the surrounding rock mass is weak.  

SLC - for steeply dipping orebodies with weak surrounding rock mass 

SLC is typically used in massive, wide orebodies, but has also found considerable application in narrow, steeply dipping orebodies. 

The method works best in vertically dipping orebodies but dips of c.60° are also satisfactory. Recovery in steeply-dipping orebodies 

is better as there is always another level underneath to reclaim any ore left behind. The other key factor for selection of SLC is that 

the ore should be strong enough to stand without excessive support, whilst the waste should be weak enough to cave.  

SLC is similar to long hole open stoping in terms of the process of drilling, blasting and loading, with the primary difference being 

that no pillars are left in-situ, and the direction of mining is always re-treat back towards the level access point. Mining progresses 

downwards with the waste allowed to cave in on top of the drilled and blasted ore and mined out voids. The mining face progressively 

retreats to allow the waste to cave in behind the mining face. 

Figure 63  - SLC schematic and planned development at Bisie 

 

Source: Alphamin 

 

Dilution control is paramount… 

The major challenge with SLC is the control and minimisation of dilution, as in theory the broken ore is surrounded on three sides by 

waste (dilution). Thus, strong brows (the junction of the blasted fan of drill holes with the back of the drift) and good fragmentation 

(from good drilling and blasting practice) are usually necessary, along with the correct sublevel spacing. 

Whilst SLC typically has a relatively high up front development cost, it has several advantages over other techniques: 

• It can be applied to both hard and soft ground 

• It is a flexible technique that can be applied to irregular orebodies, and wide and narrow orebodies 

• One of the safest methods – with most operations in drift-size headings which can be well-supported 

• Suitable for high degree of mechanisation = high productivity  

• No ore pillars are left. 
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…which requires specialist knowledge and experience 

We note that Alphamin are cognizant of the technical challenge of pursuing SLC. In this regard the company has appointed via DRA, 

Tony Cox, one of the world’s leading Sub Level Caving Mining Engineers. Mr. Cox has 50 years’ experience in the mining industry, 

the bulk of which has been in large underground mines with a substantial amount time in large open stoping and caving methods, 

particularly sub level caving (11 years). His experience has extended to depths of 2,500 m at Target and South Deep mines.  

Bisie is amenable and well-suited to SLC methods 

Bisie is well-suited to SLC as the surrounding rock mass is weak, the orebody is steeply dipping (60°) and the orebody is wide (9m). 

Typically the SLC method works best at dips of >70°, but will still work at Bisie, where portions of the ore footwall dip at less than 

70°, with careful mine planning. In these areas, the footwall mining drive and a portion of the stope ring will be placed partially in 

the waste footwall if the Datamine Mineable Shape Optimizer software reading remains economic.  This waste reports as planned 

dilution. 

Given that we view the predictability of caving as a major risk and challenge in SLC operations, we are reassured by results of the 

geotechnical work undertaken so far. During production, drill cubbies, will be put in along a footwall strike drive to gain more 

geological and geotechnical info, and provide optimised stop blast designs to minimise dilution and ore loss.  

The key point is that the ore at Bisie is stronger (RBS = 42MPa) than the hangingwall rock mass which suggests that once drilled 

and blasted, the undercut created will induce caving of the low strength chlorite schist (RBS= 28MPa) and mica schist (RBS = 42MPa). 

The shear strength of the host schist is low aiding rock mass instability, plus the presence of three dominant foliation parallel joint 

sets and one cross-cut set should create the degree of freedom required for rock blocks to delaminate and disintegrate.  

A 5x5 decline and 15m sublevels - Bisie will not be a big underground mine 

Access to underground will be established via a single trackless 5mx5m decline. The portal of the main decline will be located centrally 

along strike of the orebody, with orebody access via a 9° trucking ramp which will run 20m below the orebody. The ramp will also 

serve as the main intake airway for ventilation.  

Sublevels are planned to be spaced at 15m apart vertically (20-25m would be more typical in Africa) to control dilution and ore loss, 

based on orebody geometry and equipment selection and service raises will be developed between sublevels for the installation of 

mining services and emergency egress.  

All development will be completed using mechanised drill, blast, support, load and haul methods. Blasted ore will be loaded at the 

face by a LHD, transported to the level access drive and tipped directly into a truck for hauling to the surface. The ROM tonnage 

requirement is 30,000tpm, with 25,000t expected to come from production stopes and the balance from development.  

The mining equipment requirements for Bisie are modest. The preferred mining contractor has selected a fleet that consists of only 

three 14t loaders, three 40t trucks, two development jumbos and one production drill. Mining is “top-down” meaning early access to 

ore feed for the mill. 

Figure 64  - Mpama North LOM Design (LHS), Mining Capital Footprint (RHS) 

 

Source: Alphamin 
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Processing – proven technology 

Conventional gravity separation – recoveries show upside 

Alphamin plans to use a conventional gravity separation process flowsheet utilising proven technology. Process selection has been 

based on comprehensive metallurgical test work undertaken by Maelgwyn Mineral Services Africa (gravity concentration and 

flotation), SGS Laboratories (Mineralogical work) and Mintek (DMS) amongst others. Pilot-scale tests were done using a 7t drill core 

sample, which was confirmed to be mineralogically comparable to previous samples taken from the Bisie orebody.  

The suggested process involves standard crushing, screening, jigging, spirals and flotation (to remove sulphides). The metallurgical 

testwork indicates that a high-quality concentrate grading 60% tin can be achieved with an overall recovery of at least 80% in 

laboratory testwork (73% used in feasibility study). We believe that there is potential for recoveries to be increased as the final 

process design is refined and optimised, especially considering the involvement of Ian Dunn – one of the world’s leading tin 

metallurgists and the previous Director of Processing with Minsur which operates the world-class San Rafael tin mine in Peru. 

Figure 65  - Proposed Bisie process flowsheet 

 

Source: Alphamin 
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Process summary 

We include a summary of the process flowsheet below to illustrate the relative simplicity of the process: 

• Crushing of ROM ore to -10mm 

• Screening of crushed ore into10mm to +1mm and -1mm fractions 

• Jigging and Spirals. The coarse -10 +1mm is processed by jigging in two stages with jig concentrate milled to 80% 

passing -425μ, and processed using gravity spiral concentrators. Spiral tailings are reground to 80% passing -106μm.  

• Flotation is then utilised to remove sulphides, critical for contamination control 

• Concentrates will pass through a magnetic concentrator to remove magnetite before being filtered and bagged for sale. 

Thickened tailings will be pumped to the TSF. 

The fine fraction follows a similar process to the reground coarse material but using a parallel circuit due to the difference in tonnage 

and grade.  

A streamlined, small footprint, low capex plant. 

The Bisie tin processing plant has been designed to treat a maximum of 500ktpa of ore. The mine plan is based on an average annual 

throughput of 360-432ktpa (max 36ktpm) but Alphamin intends to retain the larger capacity plant design for expansion flexibility, 

and operate the plant for shorter periods of time.  

The modest size of the proposed processing facility has a multitude of cost benefits in terms of capital cost and operating costs. The 

total plant capex is $32.9m and represents only 22% of the total project capex. The process plant has a modest staffing requirement 

of 69 people.  

Adequate space for tailings storage facility 

Three streams of mine residue will require storage within the licence area. Waste rock from underground mining will be trucked to 

the TSF site. Jig tailings (1-10mm) will also be trucked from the process plant, whilst spiral slurry tailings (<1mm) will be hydraulically 

pumped to the disposal facility.  

The TSF has been designed to accommodate all three residues for the design life of the mine, primarily utilising two sites to the west 

of the mine area. Capacity and location is largely determined by the topography (and the requirement not to cross a water course) 

but there are several other sites that could potentially be utilised if further storage capacity is required, i.e. if the operation is 

expanded or the LOM extended. 

Figure 66  - TSF site selection options – TSF 3 & 5 to be selected 

 

Source: Alphamin 
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Logistics and sales 

Goma will be the export hub 

The main export route for tin concentrate will be via road to the east African port of Mombasa in Kenya or even Dar es Salaam in 

Tanzania. Alphamin plans to create a logistics/export hub in Goma that will act as a marshalling point for all incoming and outgoing 

cargoes to and from the Bisie mine site. Alphamin’s preference is to sell tin concentrate from the Goma logistics hub, with traders / 

tin smelters taking responsibility for logistics ex-Goma and the ultimate smelting, refining and sale of the tin metal. The feasibility 

study estimates that logistics costs will average $1,081/t Sn over the LOM. 

The net selling price is expected to be determined by the prevailing LME tin reference price less deductions for: 

• Concentrate treatment charges 

• Export fees, duties, levies and royalties 

• Logistics costs from the export hub to the final destination 

Road construction well advanced – de-risks the project build 

As outlined, Alphamin has commenced rehabilitation of a 38km access road from the project area to the village of Logu which passes 

through rugged terrain and dense forest. This new access road will link Bisie to National Route 3 (N3) that runs between Kisangani 

and Bukavu, with further linkages to Goma. Furthermore, following road upgrade works on the Goma Walikale road by the DRC roads 

authority with ABM support, trucks can now reach Walikale from South Africa in 21 days, which is the main source of material, 

equipment and consumables. 

Given the remote location of Bisie, these new access and infrastructure developments are an important step in de-risking the project, 

prior to full construction. 

Figure 67  - Possible road export routes, mine to ports in Kenya /Tanzania 

 

Source: Alphamin, MSA 
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Concentrate transport is not a mammoth task 
Alphamin plans to use dual-purpose containers which will allow the inbound transport of 13,000 litres of diesel from Goma to Bisie, 

and the outbound transport of 13.5 tonnes of tin concentrate from Bisie to Goma. This will not require a large fleet and it is envisaged 

that the contractor will only require a fleet of 8-10 vehicles. It is worth noting that the magnitude of transport in terms of weight is 

not particularly onerous, in our view. The feasibility study estimates that the outbound logistics concentrate requirement is 1,300t 

per month, based on a concentrate grade of 61% Sn and 6% moisture content. Based on the max loadable weight limit of 15t per 

container, this equates to only 87 container loads per month, i.e. not a particularly large burden of traffic on the road, if the access 

road from site, and follow-on road to Goma have been sufficiently rehabilitated.  

Routes to port – several options 

Dar es Salaam (Tanzania) and Mombasa (Kenya) can be used as landing ports for the import of equipment and materials from South 

Africa, and the export of concentrate. The four main road export routes are:  

1. Bisie>Mombasa via Kisangani (2,295km) 

2. Bisie>Mombasa via Rushengi (1,925km) 

3. Bisie>Dar es Salaam via Bukavu (1,765km) 

4. Bisie>Dar es Salaam via Kigali (1,800km) 

Social and community 

No RAP required!  

Whilst the remote location of the Bisie site presents some challenges in terms of infrastructure development, it does have some 

positive points. Foremost, the location in dense jungle means that there are not large communities living within the vicinity of the 

project and no significant resettlement action plan (RAP) is required. Reference Randgold/AngloGold Ashanti’s Kibali project in the 

DRC which resettled 4,216 households comprising 21,000 people, over a three-year period. 

In contrast, Alphamin’s ESHIA impact statement has identified a single community directly affected by the project, the village of Ma 

Noire. There is no need for economic and physical resettlement, with just a small amount of agricultural land likely to be affected by 

project infrastructure. Ma Noire is deemed to be a direct PAC (project-affected-community), referring to a settlement inside the 

corridor of impact, which could be affected by the physical activities of mining, or other livelihood changes. 

The current settlements are recent additions to the area 

It is important to note that Ma Noire is an ASM settlement (artisanal small-scale mining) that has only been in existence since the 

beginning of mining activity on the site in 2002. It is not an historic or legally recognised settlement. The ESHIA indicates that the 

project has the potential to significantly enhance the standard of living of those directly affected (Ma Noire village) as well as the 

wider population of the Walikale territory, providing opportunities for employment, agricultural capacity building, creation of small 

businesses and social development. 

Given the legal reduction in ASM activity as the project is developed, this is likely to impact the economic situation of the villagers in 

Ma Noire, and residents will need to be prioritised for new employment opportunities. Alphamin’s ESHIA emphasises the importance 

and need for long term capacity-building and local economic stimulation. An artisanal and small scale miner (ASM) strategy is being 

implemented to work with all levels of government to optimize incentives for ASM miners to work legally off the Alphamin concession, 

reduce impunity for illegal activity and assure optimal security for operations, personnel and local residents. 

Lowa Alliance brings Alphamin, the DRC Government and the local community together 

In April 2016, Alphamin signed a Memorandum of Understanding with the Walikale Community to collaborate in creating the Lowa 

Alliance. The Lowa Alliance will invest, along with the community itself and other development partners including the Government of 

the DRC, in 120 projects over the initial five years, which will include schools and technical training, primary health care services, 

agriculture and fish-farming, small scale renewable energy, small and micro enterprise, community infrastructure, town zoning and 

road articulation to help manage growth, and women’s empowerment.   

Community to benefit from job creation 

Alphamin has already created 480 new jobs through its exploration and development phase and invested in road and 

telecommunications infrastructure to unlock the isolated Walikale territory, with direct benefit to the long-term needs of the 14,000 

households living closest to the mine. Alphamin anticipates creating 700 jobs during construction and 450 permanent local jobs 

during operations. Given the likely indirect job creation ratio in Africa of 1:14, this could potentially equate to an additional 6,300 

jobs, with most workers in turn, also supporting a large family.   
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Resource and Exploration upside is impressive 

Mpama North Deeps 

Open to depth, grades increasing  

Mpama North has only been drilled to a relatively shallow depth of 550m below the surface. This is because it was not previously 

possible to transport a sufficiently large rig to site, as the rig had to be small enough to be transported by helicopter.  

Once Alphamin has completed the access road to Bisie, it should be possible to transport a larger rig to site which can drill 1,000m+.  

We believe that Mpama Deeps offers the best option to extend mine life, as the high-grade chute at Mpama North is open down-

plunge, with the best intersections at depth on the northern most drill section. To illustrate this significant intercepts returned in the 

deeps area include: 

• 16.01m at 22.5% Sn from 387.5m, including 6.95m @ 38.45% Sn from 390.25m 

• 12.5m at 10.93% Sn from 336.7m, including 2.25m @ 49.87% Sn from 346.95m 

• 13.6m at 7.59% Sn from 534m, including 0.92m at 46.5% Sn from 540.32m 

 

Figure 68  - Mpama Deeps – open to depth 

 

Source: Alphamin 
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Mpama South 

Similar, not the same, but huge untested potential 

Alphamin has only drilled 16 holes at Mpama South which lies approximately 750m south of Mpama North. The results identified over 

50m strike of good grade tin mineralisation within 260m of mineralised strike, with results and grades similar to those from the first-

phase of drilling at Mpama North. Significant intercepts at Mpama South include 32m at 2.46% from 192.2m and 6.7m at 2.34% Sn 

from 146m. 

We looked at some of the drill core from the Mpama South, and whilst broadly similar, there are differences in terms of grade and 

mineralisation style. Our feeling is that Mpama South is not simply a repeat of Mpama North, and may turn out to be a slightly lower-

grade deposit. This must be viewed in the context though, that Mpama North is the highest-grade deposit in the world.  

The mineralisation is hosted by a similar lithology (chlorite schist) and has a similar structural control. The cassiterite mineralisation 

we observed in core has a similar appearance to that at Mpama North, except that vein intersections are not quite so pervasive as 

at Mpama North. The vein sets appear narrower, with a less well-developed high-grade zone. Thus, we believe that at shallower 

depths at least, Mpama South may not host the same sort of high-grade “chutes” as at Mpama North, but rather a series of narrower 

veins. Furthermore, mineralisation at Mpama South is more polymetallic, with better developed lead-zinc mineralisation with 

sphalerite and galena replacing pyrite.  

Whilst Mpama South doesn’t have the immediate impact of Mpama North, it has not been extensively tested, and certainly not to 

any depth. Drilling was stopped at the prospect, to concentrate on in-fill at Mpama North, due to the importance of increasing 

confidence in the Mpama North resource. Given the complexity of Mpama North and the time it took Alphamin to get a handle on 

the orebody, we view Mpama South as in a very early stage of testing, and the potential cannot be ruled out at this stage. Plus, 

being only 750m from Mpama North, the incremental value-add of outlining additional resources for an expanded plant would be 

significant. 

Figure 69  - Mpama South drill collars, with significant intercepts 

 

Source: Alphamin 
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Marouge and regional – 15km of anomalism 

Alphamin has identified strong radiometric and soil geochemical anomalies at Marouge, a prospect 2.5km south of Mpama South. 

Five holes were drilled at Marouge to test the geochemical anomalies, and although no significant mineralisation was intersected, 

the anomalism warrants further exploration.   

Alphamin’s focus is firmly on the immediate Bisie area, although some small-scale regional exploration is ongoing in the 

background. This recent work has identified well-developed tin plus copper, lead, arsenic, silver anomalies along 15km of the Bisie 

Ridge (tin has a strong association with Cu, As, Pb, Zn and Ag), and cassiterite has been identified on the adjacent PR10346 

permit. 
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Appendix: The DRC – Challenges and risks, but extraordinary opportunities 

A large, very poor country 

For context, the DRC is simply an enormous country, the third largest in Africa and comparable in size to Western Europe. The 

capital, Kinshasa is in the far east of the country and disparate from the primary mining regions, e.g. Goma (1,600km) and 

Lubumbashi (1,560km) as the crow flies. The lack of well-developed infrastructure amplifies the issue, with the distance from Kinshasa 

to Goma increasing to 2,668km. Combined with ranking as the poorest country in the world based on its GDP per capita, the DRC’s 

history has been plagued with corruption and episodes of civil war and sustained political machinations which ensure that stability 

remains seemingly in a state of flux. Whilst we deem the DRC as having a lower risk profile than at previous periods in its history, 

the challenges are still significant and need to be navigated.  

Figure 70  - DRC – Potted history 

 

Source: Tamesis, MMG Mining 

Artisanal Mining is endemic  

A persistent challenge for any mining company operating in the country is the prevalence of artisanal mining, particularly in eastern 

regions of the DRC. Many small-scale mines in the Congo are dominated by artisanal miners under the control of armed groups. 

Antwerp-based International Peace Information Service, for example, estimates that c.64% of gold miners in the DRC work under 

the influence of armed actors, most commonly government soldiers. In addition to the potential disruption that may be caused during 

project development and permitting, artisanal mining brings a multitude of other risks including health and safety, child labour and 

environmental issues as mercury is still employed by many artisanal gold miners. 

The real issue is the perceived lack of stability 

One of our key concerns is not the absence of transparency and democracy per se, but as it is often the case in African and other 

developing nations, a more autocratic style of leadership can promote longer periods of stability, which is especially critical considering 

the long development timelines for mining projects. 

Rather, a concern with the DRC is that since Independence from Belgium in July 1960, there has never been a truly peaceful, 

democratic transition of power. Changes of leadership have been associated with coups, assassinations, riots and clashes, and 

disputed polls. Abrupt changes in leadership can have a profound effect on a country, disrupting continuity and potentially leading 

to renewed concerns with regards to changes in mining legislation in addition to the wider political and security issues that may arise. 

Clearly, this has the potential to damage the DRC’s image as an investment destination. The outcome and resulting political landscape 

remains unclear. The UN’s human rights chief has accused security forces of using excessive force against demonstrators. Amnesty 

international’ says that authorities in the DRC have overseen a systematic crackdown on opponents of President Kabila. 

Kabila attempting to cling to power but election “deal” has allegedly been struck 

Joseph Kabila’s second term in power expired 19th December 2016 and opponents claim that he is trying to cling to power 

undemocratically, as he is constitutionally barred from seeking a third term in office. In October 2016, the DRC’s governing coalition 

and other small parties have agreed to delay the November 2016 planned election until April 2018. This move angered opposition 

parties as the move was widely expected to keep President Kabila in office, with him heading up an interim government.  In late 

December, it was reported that the government and opposition parties had reached a deal for Kabila to leave power after the next 

election, with that vote now scheduled to happen before the end of 2017.  

The concern of the opposition is that Kabila will seek to amend the constitution to allow him to remain in power. Kabila himself has 

not categorically ruled out attempting to change the county’s laws to enable him to run for a fresh term. This current round of 

political turbulence has already been marred by protests and violence. It is unclear whether leading politicians, including Kabila will 

keep the terms of the deal and step away from power, especially following the death of Etienne Tshisekedi - the 84-year-old former 

prime minister (of Zaire) and leader of both Rassemblement (the main opposition coalition) and the Union for Democracy and Social 

Progress (UDPS), a political party. Tshisekedi was set to lead a transitional council as part of the December agreement.   

1908 Belgian rule after colonisation by King Leopald II from the 1870s onwards

1960 Independence from Belgium, followed by civil war

1965 Power seized by Mobutu Sese Seko

1997 Mobutu ousted by rebels, Laurent Kabila installed as president

1997-2003 Civil war – “The Great African War” – drawing in several surrounding countries

2001 Laurent Kabila assassinated, Joseph Kabila takes office 10 days after

2003-2012 Conflict and armed groups persist in Eastern Congo

2006 Presidential elections – Joesph Kabila declared winner

2011 Kabila re-elected for a second term

2016 Elections postponed - Kabila to leave office in 2017?
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The opposition – The Man from Katanga and a former Prime Minister 

In June 2016, DRC opposition politician Moise Katumbi was sentenced to prison for 36 months in absentia, for allegedly selling a 

property in Lubumbashi. The judge who sentenced Katumbi believes the country's Constitutional Court, which previously ruled that 

President Joseph Kabila could stay in power beyond his mandate, was manipulated by the executive power.  

Katumbi had the backing of seven opposition parties to run for the presidency in the postponed November elections. In 2015, Katumbi 

had resigned from the ruling party in protest at the government’s attempts the bypass the constitution. In December 2016, Katumbi 

called on President Kabila to step down to “avoid bloodshed and chaos”.  Katumbi remains in exile. Many observers believe Katumbi, 

could potentially unify the fragmented opposition and present a credible presidential alternative especially considering the death of 

Etienne Tshisekedi. Tshisekedi’s son Felix is now tipped to be named Prime Minister.  

Mining Code.  

Government gives up plans to change the mining code 

The current mining legislation in the DRC is based on the 2002 Mining Code, whilst not perfect, is widely seen as robust code which 

has been successful in attracting investment, not at the expense of taxes. With some of the major mining projects developed under 

this code now moving into a full tax paying position, it is hard to fathom why the government recently sought to disrupt the process 

just as the country was set to reap the rewards of the investor friendly code.  

The DRC’s Chamber of Mines warned the government that its proposed changes to the mining code would put the future of the 

country’s mining industry at grave risk and urged it to retain the present code. In 2015, the Government halted parliamentary debate 

on the Mining Code and ordered re-engagement with the industry.  

Stability under the existing code is sought  

Randgold and other mining industry participants remain engaged with the DRC Government to establish and retain the competitive 

mining code. This process also includes input from the IMF and the World Bank.  

According to Randgold, the previously proposed mining code would have an adverse effect on: 

• Existing investments, especially the copper and gold sectors  

• New investments into the DRC 

• Collection of taxes and the development of regional infrastructure  

• Tax paying pool will shrink rather than grow, notwithstanding higher taxes proposed by the proposed new Mining Code 

Moving goal-posts… 

Despite the stability guaranteed by the DRC Mining Code, the reality has been different. For example, even though Randgold were 

entitled to the stability enshrined by the code, the company was submitted to a new VAT system. The DRC government still owes 

Randgold approximately $129m in VAT repayments. Industry reports suggest, the DRC government still owes the mining industry 

c.$700m in VAT reimbursements.  

…but it is possible to permit a mine into production in the DRC 

Although a challenging country to build a mine, the DRC has a good track record of permitting mines into production. There are 

several world-class mines currently operating in various regions of the country. Production is still dominated by the copper/cobalt 

mines of the Central African Copperbelt, in the Katanga Province. 

Figure 71  - Selected operating mines and advanced projects in the DRC 

 

Source: Tamesis 

 

Company DRC Project Commodity 1st Prod Annual Prod TCC Resources Stage Type Province

Randgold/AngloGold Ashanti Kibali Au 2013 600koz $678/oz 20Moz at 4.5g/t Prod OP/UG Orientale

Freeport/Lundin/CMOC Tenke Fungurume Cu/Co 2009 200kt Cu, 16kt Co $1.28/lb Cu 1211Mt at 2.5% Cu Prod OP Katanga

Ivanhoe/Zijin Kamoa-Kakula Cu/Co - 209kt Cu $0.37/lb Cu 293Mt at 3.2% Cu PEA OP Katanga

Ivanhoe/Gecamines Kipushi Zn/Cu - 530kt Zn - M&I 10.2Mt at 34.89% Zn PFS/Re-start UG Katanga

Banro Twangiza Au 2011 110koz $687/oz M&I 99Mt at 1.47g/t Prod OP S.Kivu

Banro Namoya Au 2016 100koz $808/oz M&I 25Mt at 1.96g/t Prod OP Kivu (Maniema)

Kisenge/Armadale Mpokoto Au - 25koz $647/oz 14Mt at 1.45g/t DFS OP Katanga

Tiger Resources Kipoi Cu/Co 2011 26kt Cu $1.42/lb Cu 71Mt at 1.3% Cu Prod OP Katanga

Katanga Mining (Glencore) Kamoto/KOV Cu/Co 2007 re-start 140kt Cu $2.92/lb Cu 288Mt at 4% Cu Prod UG/OP Katanga

MMG Limited Kinsevere Cu/Co 2007 80kt Cu $1.55/lb Cu 51Mt at 2.8% Cu Prod OP Katanga
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Copyright and Risk Warnings 

Alphamin Resources Corp.  (“Alphamin” or the “Company”) is a corporate client of Tamesis Partners LLP. 

Alphamin is a corporate client of Tamesis Partners LLP (“Tamesis”). Tamesis will receive compensation for providing fundraising and other services 
to the Company including the publication and dissemination of marketing material from time to time.  

This note is a marketing communication and NOT independent research. As such, it has not been prepared in accordance with legal 
requirements designed to promote the independence of investment research and this note is NOT subject to the prohibition on 
dealing ahead of the dissemination of investment research. 

Not an offer to buy or sell 

Under no circumstances is this note to be construed to be an offer to buy or sell or deal in any security and/or derivative instruments. It is not an 
initiation or an inducement to engage in investment activity under section 21 of the Financial Services and Markets Act 2000. 

Note prepared in good faith and in reliance on publicly available information 

Comments made in this note have been arrived at in good faith and are based, at least in part, on current public information that Tamesis considers 
reliable, but which it does not represent to be accurate or complete, and it should not be relied on as such. The information, opinions, forecasts and 
estimates contained in this document are current as of the date of this document and are subject to change without prior notification. No 
representation or warranty either actual or implied is made as to the accuracy, precision, completeness or correctness of the statements, opinions 
and judgements contained in this document. 

Tamesis’ and related interests 

The persons who produced this note may be partners, employees and/or associates of Tamesis. Tamesis and/or its employees and/or partners and 
associates may or may not hold shares, warrants, options, other derivative instruments or other financial interests in Alphamin and reserve the right 
to acquire, hold or dispose of such positions in the future and without prior notification to Alphamin, or any other person. 

Information purposes only 

This document is intended to be for background information purposes only and should be treated as such. This note is furnished on the basis and 
understanding that Tamesis is under no responsibility or liability whatsoever in respect thereof, to Alphamin, or any other person. 

Investment Risk Warning 

The value of any potential investment made in relation to companies mentioned in this document may rise or fall and sums realised may be less than 
those originally invested. Any reference to past performance should not be construed as being a guide to future performance. 

Investment in small companies, and especially mineral exploration companies, carries a high degree of risk and investment in the companies or 
minerals mentioned in this document may be affected by related currency variations. Changes in the pricing of related currencies and or commodities 
mentioned in this document may have an adverse effect on the value, price or income of the investment. 

Distribution 

This note is not for public distribution, nor for distribution to, or to be used by, or to be relied upon by any person other than the Company. Without 
limiting the foregoing, this note may not be distributed to any persons (or groups of persons), to whom such distribution would contravene the UK 
Financial Services and Markets Act 2000 or would constitute a contravention of the corresponding statute or statutory instrument in any other 
jurisdiction. 

Disclaimer 

This note has been forwarded to you solely for information purposes only and should not be considered as an offer or solicitation of an offer to sell, 
buy or subscribe to any securities or any derivative instrument or any other rights pertaining thereto (“financial instruments”). This note is intended 
for use by professional and business investors only. This note may not be reproduced without the prior written consent of Tamesis. 

The information and opinions expressed in this note have been compiled from sources believed to be reliable but, neither Tamesis, nor any of its 
partners, officers, or employees accept liability from any loss arising from the use hereof or makes any representations as to its accuracy and 
completeness. Any opinions, forecasts or estimates herein constitute a judgement as at the date of this note. There can be no assurance that future 
results or events will be consistent with any such opinions, forecasts or estimates. Past performance should not be taken as an indication or guarantee 
of future performance, and no representation or warranty, express or implied is made regarding future performance. This information is subject to 
change without notice, its accuracy is not guaranteed, it may be incomplete or condensed and it may not contain all material information concerning 
the company and its subsidiaries. Tamesis is not agreeing to nor is it required to update the opinions, forecasts or estimates contained herein.  

The value of any securities or financial instruments mentioned in this note can fall as well as rise. Foreign currency denominated securities and 
financial instruments are subject to fluctuations in exchange rates that may have a positive or adverse effect on the value, price or income of such 
securities or financial instruments. Certain transactions, including those involving futures, options and other derivative instruments, can give rise to 
substantial risk and are not suitable for all investors. This note does not have regard to the specific instrument objectives, financial situation and the 
particular needs of any specific person who may receive this note. 

Tamesis (or its partners, officers or employees) may, to the extent permitted by law, own or have a position in the securities or financial instruments 
(including derivative instruments or any other rights pertaining thereto) of any company or related company referred to herein, and may add to or 
dispose of any such position or may make a market or act as principle in any transaction in such securities or financial instruments. Partners of 
Tamesis may also be directors of any of the companies mentioned in this note. Tamesis may, from time to time, provide or solicit investment banking 
or other financial services to, for or from any company referred to herein. Tamesis (or its partners, officers or employees) may, to the extent permitted 
by law, act upon or use the information or opinions presented herein, or research or analysis on which they are based prior to the material being 
published. 
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Further Disclosures for the United Kingdom 

This note has been issued by Tamesis Partners LLP, is an Appointed Representative of Arlington Group Asset Management Limited a firm authorised 
and regulated by the Financial Conduct Authority. This note is not for distribution to private customers. 

This note is not intended for use by, or distribution to, US corporations that do not meet the definition of a major US institutional investor in the 
United States or for use by any citizen or resident of the United States. 

This publication is confidential for the information of the addressee only and may not be reproduced in whole or in part, copies circulated, or disclosed 
to another party, without the prior written consent of Tamesis. Securities referred to in this note may not be eligible for sale in those jurisdictions 
where Tamesis is not authorised or permitted by local law to do so. In particular, Tamesis does not permit the distribution or redistribution of this 
note to non-professional investors or other persons to whom disclosure would contravene local securities laws. Tamesis expressly disclaims and will 
not be held responsible in any way, for third parties who affect such redistribution. © 2017 

 


