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Abstract

The AK6 kimberlite in norte ast er n Bot swana, better known as Karowe,
producers by value. Its potential, however, was not recognised when AK6 was first discovered some fifty years ago.
This paper traces the historf/ ibarowe from the discovery of AK6 through to evaluation and production, reflecting on

the interplay of economic, technical and corporate elements and highlighting some of the lessons learnt along this
journey. Karowe Mine has been operating since 2012isfidly owned by Lucara Diamond Corporation. In 2015,
Karowe yielded the second largest diamond ever found, the 11€8sdi La RongFig. 1).

INTRODUCTION

The Karowe Mine, located in the Orapa region of -5k
Bot swana, is today one o ¢ A ond
producers by value. In 2015 the second largest diamong . g Ak 5

ever found, the 1,109ct Lesedi La Rona, was unearthe(
at Karowe. However, the potentidi the AK6 kimberlite
had not been apparent at the time of its discovery andg
early assessmen8t0Odbisn. t he 1
This paper traces the history of Karowe, from the
discovery of the AK6 kimberlite through to evaluation
and production, alongside key techaljccorporate and
economic developments which have influenced its
course.
Some of the lessons learnt along this unique and exciting
journey from a sulmar gi nal project
greatest diamond mines are presented through therigure 1. The 1,109¢ct Lesedi La Rona (source: Lucara Diamond)
perspective of one of the key players. Much of the

experience that was hard won through the A6imey A nighly profitable producer (§ure 3, Karowe has

is today retained within the Botswana Diamonds plc yie|ded 1.8 million carats to date, generating revenue of
team. All iinformation referenced in this paper is g3 02 pillion at an average price of $566 per carat.
available ‘in the public domain. No proprietary Or |cara has paid over $188M in dividends to date

confidentialinformation has been used. ($149.7M was paid in 2016 alone; Lucara Diamond
Corporation, 2016).
KAROWE MINE TODAY As illustrated in this paper, value estimates of diamonds

from the AK6 kimberlite havevaried substantially
The Karowe Mine is an open pit kimhieg operation  through the course of its history, and this has greatly

situated in north-eastern Botswana (Figure).2Fully influenced key decisions made by the main players: De
owned by Lucara Diamond since 2010, it has beenBeers, African Diamonds and Lucara Diamond
operating since 2012. Corporation.



Karowe is a proven large stone producer, famous for its(Figure 3).Assessments of the presence and abundance
magnificent Type Il diamonds. Most notably, the 1,109ct of Type Il diamonds have also played a decisive role in
Lesedi La RongOur Light in Setswana) recovered in the history of the AK6 kimberlite, as will become
2015 is the second largest diamond found in history afterapparent through this paper.

the 3,106ct Cullinan found in 8th Africa in 1905
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Figure 2. Location of the Karowe Mine (map source: Firestone Diamonds)
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Figure 3. Diamond mines and projects ranked by operating margin (modified after Macquarie Research)
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Figure 4. Botswana diamond discoveries from the 1960-70's (map modified after Brook, 2012)

Location of AK6/Karowe relationship between the diamond industry players and

e Botswan overnment, suppo

Karowebds | ocati on i n-eastdire t%hra% Jué |oa$R Gog r%lfhf
Botswana places it at the heart of prime real estate for >N apro u m% a”stable” and rb ble “fiscal

diamond prospecting. The Orapa fielcbise of the most environment in Botswana.
. prosp 9. The P . . Diamond exploration, however, had begun long before
eminent in the world in terms of diamondiferous

, ) . . ; the 196006s. For exampl e, a g
kimberlites and diamond mines, in the same league 83929 book Across the Kalahari Desert refers to a

the Kimberley cluster. Eight of the eighfiye ~ . . : :

. ) ) . X ; Amyt hical di amond field in the

e re s onsar i onertoatin, oape,Kimberieys e m an absurd 11ltie pos
) 9 P gship, X of diamonds in the region was more widely known than

Mine (118ha) is the largest Tier | diamond mine in the !

world (the worldédés | arge Sr}:ay a:gelrg eanrSlllggeFt%d mmslonp]eeof trt\)eeen?e%erdt Petr a
) N . . literature (Figure 5).
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Early Diamond Exploration THE DISCOVERY OF AK6

This year is a milestone as Botswana celebrates a halAK6 was discovered by De Beers Prospecting in 1969. It
century of sucessful diamond exploration since the was initially assessed by De Beers in 197275 by

discovery of Orapa in 1967. This is testament to the richmeans of 44 percussion holes, 3 pits, 2 core holes and 2
diamond tapestry of Botswana, which has yielded suchlarge diameter holes (Figure 6).

mines as Orapa, Letlhakane and Jwaneng (Figure 4)-ollowing its delineation and initial assessment, AK6

which have underpinned the sustainable development ofvas estimated to be only 3.2ha in surface size and
thecountry from one of t he a¥dssed toahé poorpnoinenal echemistity avithiat lsw mo s t
wealthy per capita. It is also a testament to the strongdiamond grade (3.5cpht). On this basis, it was considered
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to be low interest and not taken further at the time. The 7. 21258 fke
kimberlite was briefly reassessed prior to its _L. =-=-=="'_. Vs
relinquishment in 1998. o
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Figure 5. Early prospectors inscribing their initials in a Kalahari .“': T — l— _,_ _._:. _ |
Desert salt pan (Cornell, 1920). b ) S L L] ; ¥
The AK6 Discovery in Context
- hom o e
It is critical to consider the context in which the AK6 R s _ —

discovery occurred. Firstly, De Beers had just recently rigure 6. Early plan of AK6 showing drill holes and pits

discovered the worldlass kimberlite at Orapa (Figure 7)

thus the company had little appetite for what it

considered as small, lograde, lowdiamond potential Fr om an economi c pledr8sOpdesc twiewree,
kimberlites. time of economic stagflation, when high inflation

From a technical perspective, and with the benefit of combined with slow growth and high unemployment
hindsight, it has become apparent that the initial crippled the global@nomy. The Arab oil embargo with
assessment of AK6 had a few shortcomings (The MSAthe associated price shock and a major stock market

Group, 2010a), which included: crash compounded what was a dire situation.

AThe extent of the basalt breccia wamorly understood In 197374, 't he NYSEOs Dow Jones
due to limited drilling; (DJIl) lost 45% of its value (Figure 9); its equivalent on

AThe kimberlite was undaamp|ed; the LSE, the FTG, lost 73%. De Beers was a listed

AThe use of cable tool (jumper) driling hazhused  company at the time _anq its share price followed the
excessive diamond breakage during evaluation and bulirend of the DJII, to which it was closely correlated.
sampling (Figure 8).

Figure 7. President Sir Seretse Khama and Harry Oppenheimer at the opening of the Orapa Mine in 1971
(edwardjayepstein.com)



Figure 8. Cable tool drill rig, similar to the one used at AK6
(image courtesy of James Campbell)

1000

900

800

700

600

500

] T T T ] T

1974 l

T T T
1975

]

Figure 9. Dow Jones Industrial Index closing price in the
19 7 (gbwsrce: macrotrends.net)
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Figure 10. Diamond sales in the 1970-80's (Boyajian, 1988)

Ironically, at a time of great diamond exploration
successes, diamond sales were declining sharply and
diamond prices collapsing (Figure 10). All the while, the
diamond stockpile at th€entral Selling Organisation
(CSO) in London kept growing (Boyajian, 1988).

This is the particular lens through which one should look
through over the time of the discovery of AK6.

The -DRecoveryo of AKS6

The context of the dferentty 2000
In the 19906s De Beers had becq
from one of dominating global diamond supply to a

market orientated approach with Russia, Australia and

Canada moving away from the Central Selling
Organi sation busi nerket shano d e |
began to decline as a result &
it had fallen from nearly 90%
40% (Figure 11) in recent years. The change was at the

time of a string of antitrust competition related law suits

which filed in the US in 2001. Between 2000 and 2004

De Beers liquidated their diamond stockpile, alongside

major company restructuring following privatization of

their business (Zimnisky, 2013).
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Figure 11. De Beers' market share in the 1990's (kitco.com)

With a longterm outlook of declining diamond supply
and increasing demand, the search for new diamond
deposits became a major strategic imperative. This
promptedthe reassessment of many of the uneconomic
ki mberlites discovered in the
second generation exploration technology and analytical
techniques.

In 2000 De Beers Botswana Prospecting (Debot) was
granted a Prospecting Licence over AKB_(13/2000).
The kimberlite was reassessed in 2003 using -high
resolution ground geophysical surveys and new drilling
technology, and mineral chemistry analysis of a small
dataset (295 garnets) pointed to an apparent lack ef sub
calcic garnets which downgtad the kimberlite in terms

of diamond potential (The MSA Group, 2010a). The
surface area was revised upwards to 9.5ha and two



separate lobes (North and South) were identified withDetails of the Initial Evaluation are summarised in Table
percussion drilling. The increased surface area sparked &. The positive results prompted the decision to advance
renewed interestin AK6 and triggered an initial to mineral resource estimation.

evduation programme in 2063005.

N . 97t (in situ)
Initial Evaluation Phase 22 46ct
The aim of the initial evaluation was to achieve a o g"oigrn"tﬁf‘mond 25cpht
preliminary assessment of size, grade and value as we '§ 5x121 0  preliminary (+1mm)
as an initial geologicainodel, at a mineral deposit level = grade 124USS/ct
of confidence. > (modelled

E value)
=
High-resolution Surface area, 9.5ha

geophysics geological model

Table 1. Summary of Initial Evaluation results from AK6

In 2004 Debot formed the O6Bot
African Diamonds plc over a number of Prospecting
Licences including PL 13/2000. The two companies had
contiguous ground holdings and combining efforts
seemed the logical decision at the time (Figure 14).
Ownership of the Boteti JV was initially structured at
RAA 49% African Diamonds and 51% De Beers, with Debot
; _ — o, ; being the operator and with De Beers Group fugdire
(Flln%géi iiuhirsgyeo?ﬁ"&eefrcgﬁ'é'gg||)° N AKE during Initial Evaluation joint venture was taken to bankable feasibility study
(BFS). De Beers' shareholding would increase to 70%
A Large Diameter Drilling (LDD) programme was UPon completion of the first BFS. The size of any mine
initiated with the objective to recover a kimberlite resulting from the JvV would determine which of the two
sample of 100t for macrodiamond potential and Parties would be the operator.
preliminary grade assessment (Figure 12). High ] ] ]
resolution ground geophysics was used to estimate thdronically, De Beers committed PL 13/2000 to the Boteti

surface aa and develop a basic geological model JV before without being aware of the encouraging results
(Figure 13). from the Initial Evaluation Phase. This was due to a 10

month lag between the completion of drilling and the
release of the sampling results.

Phase 1 Evaluation

The evaluation of AK6 followed a phased approach, with
Phase 1 taking place in 20@906. The aim of Phase 1
was to define an Inferred Mineral Resource to 400m
(South Lobe) and 180m (Central/North Lobe).
Percussion drilling was carrieduofor delineation and
geological modelling, as well as mineral chemistry and
macrodiamond analyses. Unlike the earlier assessment,
the garnet mineral chemistry analysis was based on a
statistically representative sample of 1,742 garnets,
e which  revealed th presence of sutalcic

—— T A - diamondiferous kimberlite indicators (Figure 15).
Figure 13. Ground geophysics survey over AK6 (image courtesy of
James Campbell)




Figure14. Location of De Beers' and African Diamonds ground hol di

Garnet Mineral Chemistry of the AK6 Kimberlite. On the left, the data available in 2003
(n=295), and on the right, data available after 2003 (n=1742)
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Figure 15. Garnet mineral chemistry of AK6 (source: The MSA Group, 2010a)

Core drilling (inclined and vertical) was aimed at the analyses (Figures 16 and 17)he LDD programme
detailed sampling and logging of the internal kimberlite included in Phase 1 was aimed at recovering diamonds
geology, as well as obtaining samples for microdiamondfor grade and revenue estimation.



Figure 16. Core drilling on AK6 (image courtesy of James
Campbell)

Figure 18. Phase 1 Evaluation LDD on AK6 (image courtesy of
James Campbell)

provide the input for a Feasibility Study which would be
used to raise project finae.

Core drilling was used for delineation and internal
geology; LDD and trenching for grade and revenue
estimations. At least 3,000 carats were required for
diamond valuation and Size Frequency Distributions
(SFDs) at Indicated Resource level. Phase 2DLD
sampling revealed the presence of different diamond
populations in the South and Central/North Lobe, which
required that the two areas be treated separately for
trench sampling. Targets were set at 1,200ct for the
South Lobe and 1,800ct for the Centralftth Lobe.
However, the extent of the Central/North Lobe had been
overestimated due to uncertainty around the geological
boundary; as a result, only a reduced dataset from the
Central/North Lobe could be used for revenue estimates.
Effectively, trenching pved inadequate to recover the
| required number of carats and only 1,754ct were used for
valuation and SFD modelling. This had a crucial

Figure 17. The first geological model of AK6 (image influence on the course events that unfolded.
courtesy of James Campbell)

At least 500 carats were required for diamond valuation
at Inferred Resource level (Figures 18 and 19).
The positive sampling results and consistent grades lec
to the decision to fadtack evaluation. Details of Phase
1 Evaluation are summarised in Tal2.

Phase 2 Evaluation

Phase 2 Evaluation was conducted in 20067. Its
partial overlap with Phase 1 was designed to compres

the overall timeline. The aim of Phase 2swa define an ;
Indicated Mineral Resource to 400m (South Lobe) and
250m (Central/North Lobe). As required by the Boteti JV
arrangement, an Indicated Mineral Resource would

Figure 19. Sampling plant treating AK6 samples (image courtesy
of James Campbell)



Percussion Delineation, 4,575m
drilling geological 28t (in situ)
44x6. 50 model, mineral 8.41ct
S 14 in chemistry, 29.6cpht
3 kimberlite) macrodiamonds (+1mm)
;:U
% Core drilling Internal geology, 9,883m
o 17xinclined LDD pilots, South Lobe
'% 12xvertical microdiamonds increased
>
g Grade and 2,747t (in
o revenue situ)
LDD Phase 1 Inferred 689ct
13x230 Resource
500ct for EE e
. (+1mm)
valuation

Table 2. Summary of Phase 1 Evaluation results from AK6

Interestingly, it was recognised at time that AK6 would
be a Type Il diamond producer (Campbell et al., 2009);
in fact, two layers of Type Il diamonds were identified
within the kimberlite. This was, however, qualitative
information and as such it was rastequately considered
T with major implications in terms of future decisions.
Details of Phase 2 Evaluation are summarised in Table

Delineation,

Core drilling . 12,860m
11xvertical IIETEL Kimberlite at
29xinclined ggology, — 884m

~ pilots

b Grade and

] revenue 3,298t (in situ)

&  LDDPhase?2 Indicated 485ct

= 12x230 ( Resource 17.8 cpht

o 3,000ct for (+1mm)

= valuation

=}

§ Trenching gldneu:nd 7,393t (in situ)

] (S Lobe) (1,200ct) 255.03ct
Trenching ?e(/a:adneu:nd 12,074t (in situ)
(C/N Lobe) (1,800ct) 327.17ct

Table 3. Summary of Phase 2 Evaluation results from AK6

AK6 Mineral Resource Statements

The first mineral resource statement for AK6 was
released by African Diamonds i2007. An Indicated
Mineral Resource was identified to 400m depth, with
additional deposit potential below 400m. Average grade

some improvement was anticipated with further work.
Considerable upside wasxpected in diamond values,
due to the high level of diamond breakage observed an
the abundance of Type Il athonds (Campbell et al.,

: 2 SPhase
estimated at 22cpht were regarded as conservative an

2009). Grades remained fairly consistent through
subsequent mineral resource statements in 2009 and
2010. Diamond valuesvere revised upwards in 2009
and, more substantially, in 2010 on the basis of updated
SFDs integrating microdiamond data and diamond
assortment modelling (Figure 20, Table 4).

AK6 MINERAL RESOURCE STATEMENTS
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Figure 20. AK6 Mineral Resource Statements and Diamond Value
2007-2010 (Campbell et al., 2009; The MSA Group, 2010a and
2010b)

Indicated
Resource
(to -400m)

Indicated
Resource
(to -372m)

51.8 22 11.1 131

40 22 8.9 153

Inferred
Resource
(372-758m)

31 19 139

Indicated
Resource
(to -400m)

51.2 22 11 194

Inferred
Resource
(400-750m)

21 19 183

Table 3. AK6 Mineral Resource Statements, 2007-2010
(Campbell et al., 2009; The MSA Group, 2010a and 2010b)

The use of microdiamond data in size modelling has the
potential to compensate for the effect of diamond
breakage in a macrodiamond population obtained by
LDD sampling.

Techneeconomic studies were initiated in parallel to
2, thereby further accelerating project
gevelopment. A synopsis of the outcomes of the various
studies based on information in the public domain
illustrates the vast differences in the valuation of the
roject by different players, with NPV valueanging
from -$70M to $209M (Table 5).



Conceptual De Beers 17% 19% Marginal $380M
(2007)
Pre- AFD 0% 53% 209M Robust Not disclosed Boteti Mining Licence
Feasibility Application
(2007)
Feasibility Boteti 10% 4.3% -70M Marginal $380M (phase Boteti Retention
(2008) 1&2) Licence Application
Boteti issued Mining
Licence
Conceptual AFD 12% 30% 25.5M Robust $88M (Phase Lucara buys
VES (2009) 1) share in Boteti
Feasibility Boteti 10% 34.8 189M Robust $165M (Phase Lucara buy-out of AFD
(2010) 1&2)

Table 4. Synopsis of techno-economic studies for AK6 (modified after The MSA Group, 2010b)

MINING AK6: KAROWE M INE 2013 valueestimation was qualified as conservative, as
proven by Karoweds realised

Karowe Mine went intgroduction in the second quarter carat.

of 2012. Considering the range of capital estimates from

the techneeconomic studies above, it is worth noting AKG/KAROWE MINERAL RESOURCE STATEMENTS
that Karowe Mine went into production on the basis of a| = 450
$130M Phase 1 construction and commissioning project.| = T

- 350

The 2013 Mineral Resource/Reserve Statement based 0«
production information (Table 6) reflected a drop in
grades and increase in values, the latter almost threefol
(Figure 21).

F ZSOE

2
f 2003

- 150

20 L 100
10 L s0
0 + 0
2007 2009 2010 2013
mmmnferred Resource  mmmmIndicated Resource  ssssValue(ind)
Figure 21. AK6 Mineral Resource Statements and Diamond Value,

2007-2013 (Campbell et al. 2009; The MSA Group, 2010b; Lucara

Tonnes (000,000s)
&

Probable Diamond Corporation, 2014)

Reserve 33.1 15.5 51 394

(to 324m)

Indicated i i

Resource | 48.07 16 261 393 A reliable performgr, Karowe has con_5|stently exceeded

(to 400m) 350,000 carats in annual production (Figure 22).

Estimated production for 2017 is 290,6800,000

F:zfsegﬂfge 21 u o it carats, for an estimated revenue of $220 million.

(400-750m) K arow aaccp_ate(_:i dife of mine is 15 years. Durlng_the
o first 5 years of its life, the mine has delivered consistent

Table 5. Karowe Mine Mineral Resource/Reserve Statement, 2013 volumes and grades (Table 7) and, most importantly,

(Lucara Diamond Corporation, 2014) . . A
magnificent Type Il diamonds. Average diamond values

from production have been considerably ligthan any

This substantial increase was chiefly due to the : ;
previous estimate.

incorporation of production and sales data into the
diamond value estimates, whereas the higher bottom cut
off size (1.25mm) accounts for the grade decrease. The

10
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Karowe Production: Carats Recovered by Production Quarter
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Figure 22. Karowe Mine quarterly carat production 2013-2016 (source: lucaradiamond.com)

135 824 N/A

2016 2.72 2.61 353,974

2015 3.18 2.24 365,690 16.3 593 727
2014 3.32 2.42 430,292 17.7 644 815
2013 3.94 2.35 440,751 18.8 411 732

Table 6. Karowe Mine annual production statistics 2013-2016 (lucaradiamond.com)

CORPORATE CONTEXT AJanuaryDecember 2006: positive evaluation results are
released, indicating the presence of Type Il diamonds.
The significance of the corporate context in the history of DB 6 s conceptual study howeverl

the AK6 kimberlite development is best illustrated by economics. James CampbgIAHC) moved from DB to
retracing the chronology of key events and technicalAFD as MD, joining Dr Alex van Zyl (former

triggers that prompted certadorporate action. Consulting Geologist for DB) who was Technical
Director at AFD.
AApril 2004 Debot (6DB6) signed t he Boteti Joint

Venture agreement with Af ARelornyS eDpitaenmobnedrs 2p0 0c7 :( OAAFFIDOS) pr €
on the basis of a 51/49% split. Each party contributedindicated robust economics and lower capital. Boteti
their contiguous properties in the Orapa region. DB wasapplied for a Miing Licence over AK6 and agreed to
the operator and couldarn up to 70% on deliveryofa f und AFDG6s share wupon DB deli
Bankabl e Feasibility St udyisplutédBratddksamplingwas inadequate and diamond

value did not meet Indicated Resource category and thus

11



fell short of the minimum criteria for a BFS. DB It should be borne in mind that De Beers was far from
overcame thisby becoming the bank. Project capital immune to this colossal crisis, as demonstrated by a few
USD380M. key indicators:

AdulyOct ober 2008: DBo6s f e aANetbprofits foryH1 €009 droppeds 9% doejsst %S,
marginal economics '(negz?\tive NPV; $380M ggpital). DB compared to $316m in H1 2008;

applied for a Retention Licence over AK6 citing power

shortages and its stance against auctioniagionds on ~ ASales of rough diamosdieclined by 57% to $1.4bn;
the open market as reasons. A very traumatic timeAproduction was slashed by 73% to 6.6m carats
ensued for the Boteti JV. AFD launched an urgent high
court action against DB/Boteti on the basis that the
Retention Licence application was invalid as a Mining AProduction at mines in Africa and Canada was
Licence has already been applied &nd the project was
economic (¢.30% higher independent diamond valuation;
| ower capital). Botetibs application for a Retention
Licence was rejected as a Mining Licence had alreadyln fact, De Beers was a very short time away from

been applied for. Boteti proceeded to conclude the termgunning out of money owingo timing of renewal of a

forthe award o Mi ni ng Li cence. |&geprpporfios effitsdank sxndicaged debt at that time.

offer to buy their interest in AK6.

AGlobal workforce was cut by 23%;

temporarily halted

AJuneNovember 20009 : AF D6 s JomtVeniure gyaamics e Val ue

Engineering Study (rejected by DB) suggested robustag mentioned previously, the Boteti JV agreement was
economics and lower capital. DB was unable to financegjgneq ahead of the release of the first bulk sampling
the prOJec'que to mgrgmaltmnmms (intheir view) and  esults. This was due to a -b@onth hg between

the_ poor financial climate pe&FC and offered to sell sampling and issuing of results by De Beers, which is an
thglr stake to AFD. AFD :?‘coured a depr_e-sse_d marketunacceptable timeframe to a junior.

trying to raise funds or find an alterngtlve investor. Moreover, and as demonstrated by the variances in the
Eventually, AFDOs innovat jhfsecthdric’ Qudigh thd fvo TV Bdrfbds h&dn d
confidence inthe resource paved the way for the new fundamentally different perspectives and funding

investor: Lucara Diamond {hcthGd sBuRihbah Varidd® Oecahd &gt Inn
Boteti for $49M (acquisition fully funded by a LUC aspects such as:

insider) following an introduction by JAHC and rapid
negotiations. ARisk appetite

AMay-November 2010: Lucos APlnidesignphilasaphyy st ud
confirmed robust economi csAcapitdl)éstinesqui red AFD
in Boteti for a ¢.30% premium. AFD listed at 7p in July AProiect .

2004 and sold for equivalerﬂj‘?cecbor?'a'?s AFDO6s exploration

y
6s stake

assets were spun off into Botswana Diamonds plc. AApproach to financing
AHurdle rates
LESSONS LEARNT ADecision making processes
Economic Context: 2009, AnnugHorribilis A further differentiator was the fatihat AFD was dual

listed on the London AIM and the Botswana Stock
Fxchange. This provided AFD with strong local

shareholding (20% of shareholders were Botswana
citizens), enabling it to raise funds in the country where
it was doing business.

In the aftermath of the Global Financial Crisis, the
mining boom of the past decade ground to a sudden hal
and investment activity in the mining sector dropped
dramatically.

Juniors were the hardest hit, being seen as therhslgh

iprojneecrtatge so and fundin gThetdgnarﬁicghlatsplay%deoﬁttwf%hlrn th((a]I éoletleﬂ/ wélré)

overnight. In such context, there was little hope for & ot uni to De Beers and African Diamonds. R rch
junior wanting to attract funding for a diamond project ot unique to De beers a can Diamonds. research
conducted on the differentiat:

which a major had deemed to be margihaspecially ht loration has hiahliohted - "
when that major was regarded as the ultinaatiiority in approach to expioration nas highlighted some interesting
diamonds. traits, as illustrated in Table 8.
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A Discoverers and developers of new economic A Owners of mining operations
deposits . .
A Typically more than one mine
A Typically small-cap companies
sl . A Publicly traded, well capitalised companies
A Exploration spend is their lifeblood . o
A Exploration activities internally funded by
A Nollittle production cashflow to fund exploration production cashflow
activities . . . .
A Exploration spend viewed as discretionary
A Funding derived from share issues & .
management A Steady, predictable cashflow
A No dividends paid - shareholders rewarded by A Large corporate structures
share price increase A Complex decision processes
A Results attract high degree of public scrutiny and A Internal assurance processes
assurance -
. . A Able to adjust production to changing market
A Supjec_t to full extent of regulatory and reporting conditions
obligations
A . . . A Large technical and non-technical management
Technical management teams with deep practical departments.
experience
. . A Often bureaucratic and slow moving
A Innovative, agile and fast
Table 7. Juniors and majors' approach to exploration (source: Investopedia.com; mineralsnorth.ca; undervaluedequity.com)

Technical considerations undersampling of certain diamond populations combined
with a poor understanding of diamond breakage.
Impact of technology Advances in LDD technology have resulted in a

The impact of new technology and innovative analytical reduction of diamond breakage during evaluation

techniquegligoovbheydrand asamping.sThe impactof breakhge on diamondueal

AK6 kimberlite cannot be overemphasised. One of theestimations and modelled SFDs is better understood than

fundamental lessons which can be learnt from the historyit was in the early days of AK6, and somewhat mitigated

of AK6 is that developments in technology warrant through the use of microdiamond data for diamond size

revisiting past decisions with an open thin modelling. However, there remains room for further
improvement.

Exploration Stage

From an exploration point of view, it is evident that the Mining Stage

statistical representativity of indicator mineral samples isFrom a Mning perspective, the integration of Karowe

crucial to making informed decisions at an early stage.Mine production data (Figure 23) has dramatically

Had the presence of sualcic garnets been detected in improved the understanding of diamond SFDs for the

the early days, AK6 might have been developed a fewAK6 kimberlite.

decades earlier. Geophysics played a dual role: if it is

thanks to high resolution geophysics that the size of AK6Geological model

was increased from the initial unpromising estimate, The geological model of the AK6 kimberlite has not

geophysics <coul d Himating bhe a ncleadged stibstantially wie itseesaluation (Figure 24),

proportion of kimberlite to basalt breccia until detailed except for the increased granularity of the internal

drilling results became available. geology (kimberlite and breccia domains). According to
the NI 43101 Technical Report on the Karowe Mine
Evaluation Stage (February 2014), Al é] the upd

The key lesson that AK6 has taught us from anmodel are condered to be minor and represent
Evaluation perspective is that the abundance of largeefinement of the previous model based on the
diamonds was significantly underestimated; the impactavai | abi |l ity of new mapping da
on the projectés value proposition is wunquantifiable )
underestimation of large diamonds can beibed to the

13



Figure23. Karowe SFD from LDD compared to production data (Lucara Diamond Corporation, 2014)

Figure 24. Geological model of AK6 after Evaluation (image
courtesy of James Campbell)

Diamond value

Unlike the geological model, value estimates of
diamonds from the AK6 kimberlite have varied
substantially through the course of its history, with major

14

implications in terms o$trategic decisions. The fact that
Karowe Mine is consistently delivering large and
exceptional stones is not surprising, once all historical
information- both quantitative and qualitativeis taken
into account.

Figure 25. Updated geological model of AK6 (Lucara
Diamond Corporation, 2014)



