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THE PROJECT

• A GREEN  B as e & Pr e ci ou s  m et al s  r e fi ne r y to  

be  co ns tr u c te d in  Wal vi s  b ay.

• B ui ld i ng u p to  100 ,0 00 t on s pe r  a nn um  o f  

r ef i ne d me ta l i n ph ase 1

• B us in e ss  pl an  i s  t ol l  tr ea tm en t,  wh er e pr od uc er  

r em ai ns  own er  u n ti l r ef i ne d

• At  na mep la te  sc al e, w il l  c on s ti tu te  tu r no ve r o f  

US $ 1 bn  (1 5% GD P)

• Wi l l i nc orpo ra te  Rec ycl i ng  c ap abi l it y

• Co nc e nt rat e s s ou rc ed  fr om B ot swan a,  DR C,  

Na mibia,  RS A,  Tan zan ia,  Z am bia,  & Zimb abwe 
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WHAT MAKES 
CRI T ICAL MINERALS 
REFINERIES “GREEN ”

• Trad it iona l  Sme l te r/Re f i ne r ie s  a re  env ironmen ta l ly  
c hal lengi ng,  emi t  SO2 and C O2 ga sse s ,  ha ve  ta i l ing  
p roduc ts  tha t  have  long  te r m s to rage  r i sk s ,  a nd l i qu i ds  
emi t ted  tha t  po ten t ia l l y im pac t  g round  wa te r.

• The C rane  R idge  so lu t ion  ha s :

• No Smel t i ng  Step

• No Slag Ta i l i n gs  S to rage

• 100% Hydrometa l l urg i ca l  P roc es s

• Ex ot herm ic Reac t ions  –  Waste Heat  us ed f or  Co -
Gen erat ion

• 100% Su lphur  i n l iqu id  fo rm  us ed f or  le ach ing  of  
c onc ent ra tes .

• Waste Pr odu ct s  aft er  Neut ra l i s a t ion  i nc l ude  gy psu m,  
i r on an d s i l i c a

• Waste L iquids  af te r dem ine ra l i s a t ion  w i l l  be wa te r

• 70% les s  CO 2 em i t t ed

• 85% les s  p owe r u sed ,  e xce ss  power  i nt o Natio na l  
gr id
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THE MARKET
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SADEC Region

Tons Metals Produced % Conc. Concentrate 

Cu (t) Ni (t) Co (t) PGE (Oz) Li (t) Est. (t) 

Zambia 880,000 32,000 40,000 30% 1,006,000

DRC 2,200,000 95,000 400 45% 3,406,875

Zimbabwe 12,000 30,000 1,500,000 800 100% 345,000

Namibia 25,000 1,400 200 100% 97,333

Botswana 100,000 5,000 45% 172,500

South Africa 40,000 12,000 6,000,000 15% 41,000

TOTALS 3,257,000 80,400 135,000 7,500,000 1,400 42% 5,068,708

• 500,000 t.p.a Concentrates through Walvis Bay from Botswana, DRC & Namibia

• 1st Refinery will process approx. 350,000 t.p.a concentrates for 100,000 t.p.a metals

• All Zimbabwe export is intermediate products to South Africa / China

• Zimbabwe producers given until March 2024 for plans to be presented to Government



SUMMA RY 
IN T RODUCTION

• Cran e Ridge i n t ends  t o develo p Af r i ca ' s  fi r s t  "G re en"  base and prec ious  me ta l s r ef i nery 
i n Walvi s  Bay,  Nam ib ia .

• Th e r efi n ery wi l l  u s e a  h ydrometa l l urg i c a l  s o l u t ion t o en su re  i t s  env i r onmenta l  impac t i s  
ne ut ra l .

• Th e r efi n ery wi l l  f oc us  on c ri ti c a l  m inera l s  and meta l s s uc h as  coppe r,  n i ck el ,  coba l t,  
l i t h i u m,  an d pre ciou s meta l s  i nc l ud ing  p la t i n um ,  pa l lad ium ,  gold ,  and s i l ve r.

• Walvi s  Bay i n Nam ib ia  was  s e lec te d as t he  o pt ima l  loc a t ion f or  t he f i r st  pr ojec t .  

• Th e bus i ne ss  p lan adopted  i s  t ha t  of  t o l l  re fi n i ng ,  where t he  c on cen tra tes  proce ss ed i nt o 
f i na l  meta l s  r emain t h e pro per ty  o f t he  produ ce r.

• Th e des ign of  t he r ef i nery i nc l ude s t he  rec yc l i ng  of  l i t h i um - ion  b att er ies .

• A b lock ch a in -based meta l  cer t i f i ca t ion  sys t em  wi l l  be  empl oyed ,  a l low ing a l l  
s t akeh older s t o t r ack  th e us e of  t he meta l s  p rodu ce d .  

• Sev era l  patented hy dro meta l l u rg i ca l  proc ess  r outes  hav e been  e va lua ted  t o de sign  th e 
r ef i ner y.  

• Fin a l  me ta l  r ec ove ry  w i l l  be t o h ig hly r ef i ned bat t er y meta l  sa l t s  and c a th ode c opper  as 
produc t s.

• Fin a l  was te produc t  wi l l  i n cl u de gyps um ,  i ro n,  and s i l i c a .  

• Marke t an a lys i s of  t he c r i ti c a l  meta l  and m inera l  f ut ur e i s  i ncl u ded .

• Regu la tory and gov er nmenta l  s uppor t ,  as wel l  as  loc a l  a nd Af r i ca -w ide deve lopmenta l  
f i nan ce i n ves tme nt  sc hemes  exi s t ,  a l low ing f or  cos t -ef f ect i v e fi n anc ing  of  t he projec t  
dur in g  t h e con s tr uc t ion ph ase .
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COMPANY OVERVIEW
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Cran e R id ge L im it ed ,  r eg is t er ed  i n  t he  UK ,  i s  a  ma na gem en t c on su l tan c y  fo cu s ed  o n t ec h ni c al ,  f in an ci al  an d an al y ti ca l  

s ol ut i on s  t o i nd us tr y ’s  c h al l en ges .

Cran e R id ge h as  i de nt if i ed  t he  n ee d fo r  r ef i n i ng  c apa ci ty  i n  Af r ic a  i n  t he  “ cr it i ca l  mi n eral s”  e nve lo pe  as  a  pr ima ry  

o ppo r tu ni t y.

Cran e R id ge i s  c omm i tt ed  t o l ower i ng  t he  o veral l  e nv ir on me nt al  impa ct  o f  mi n in g  i n  Af r ic a,  wi t h  i s  r ef i ne ry  de s ig n  pr op osal  

be i ng  70% l ower  c arbo n e mi ss i on s  an d 85% l es s  e ne rgy  c on su mp ti on .

We h ave  a  l on g h is to r y  o f  s uc ce s sf ul  pr oj ec t  an d c omp any  ma na gem en t  i n  ma ny c omm od it i es  t hro ug ho ut  Af r ic a .

T he  t ol l  r ef i n i ng  bu s in es s  mo de l  pr ov id es  a  “ wi n -wi n ”  s ol ut i on  fo r  bo th  pr od uc er  an d r ef i ne r  –  t ur n ove r  an d pe na l ty  

r ed uc ti on s .

Re cyc l in g  i s  almo s t  n on exi s te nt  i n  Af r ic a  de spi te  l arge i nve s tm en t  i n  r ec en t  ye ar s  i n  n ew s to ra ge c apa ci ty.

COMPANY OVERVIEW
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CRANE RIDGE LIMITED TEAM

A n exp er i en ce d  Ex ecu t i ve ,  M a na g er  a nd  P roc es s  

En g in eer ,  wi th  s t r o ng  Te am  L eader s h i p ,  Te ch n i ca l  

K now l edge  D iv er s i ty  a nd  C apab i l i ty ,  wi th  KP I  

or i en ted  F i na n ci a l  a nd  Ex ecu t i ve  M a na g emen t  

s k i l l s .  

A  na t ura l  c ha ng e  a nd  tu r n  a roun d  ma n ag e r .  

K evi n  ha s  a c qu i r ed  s k i l l s  f r om  h i s  d i s ci p l in e  a s  a  

p roc es s  des i g n  en gi n eer  a nd  s ho wn  h i s  

man age ment  a nd  s t ra t eg ic  l ea ni ng  b y  

d eve lo pm ent  t h r oug h  th e  p ro j ec t  ma n ag e ment  o f  

ma j or  c a pi t al  p ro j ec t s  to  b us i ne s s  ma n ag e ment  

a t  s en io r a nd  exe cu t i ve  l eve l  o f  l i s t ed  a nd  

un l i s t ed  mi n i n g,  man ufa c tur i ng  a nd  c ons u lt in g  

c ompani es .  

K evi n  ha s  a c qu i r ed  a nd  deve lo pe d p ro j ec t s ,  

ra i s in g  f un d in g  a s  r eq ui r ed  on  th e  c a pi t al  

ma rk e t s

F O UN D E R  &  MA N A G I N G  

DI RE CT OR

KE V IN  VA N  WO UW

B Sc  (H on s )  M et ,  H ND  &  N D  E x  

M e t ,  FS A IM M

D I RE CT OR  -  C OM ME R C IA L

A L A N A  V A N  WO U W

B Sc  (H on s )  M an ag em e nt ,       

M S c  -  G l ob a l  Hu m an  

R es ou r c e s ,  F M V A ,  C BC A ,  B ID A

C F O

C A ME R O N  P IT CH F O RD

W it h mo re th a n 2 0  yea r s  o f  exp er i en ce  i n  t h e  

M in in g  F i na n ce  &  Pro j ec t  D eve l opme nt  I nd us t r y ,  a  

ke y p l ay er  i n  b uy - s i d e a nd  se l l - s i d e f i na nc i a l  

d ue  d i l i g enc e  en gagem ent s  f r om  both  p r i va te  

eq ui t y a nd  s t ra t eg ic  c o rp ora te  b uye r s .

K now l ed ge  a nd  Ex pe r ie nc e  i n  A na ly z i ng  

h i s to r ic a l  f i na nc i a l  s ta t emen t s  a nd  ev al u at e  

op era t ion a l  t r e nd s  to  i d ent if y  s us t a in a bl e  

ea rn i n gs  a nd  up s i de  po te nt i a l  wh i l s t  c ondu ct in g  

t h e  V al ua t io ns .

W ell  d i ver se  wh en  i t  c omes  to  man ag i ng  or  

a l ig n in g wi th  te am s  a nd  ma n ag e ment  r ega rd i ng ’  

exp ec t at io ns  c onc er n in g  p ro j ec t  d e l iv era b l es ,  

d ea d l in e s  a nd  r i s k  exp os u re .

Sp ec i a l i s a t i on  i n  ES G,  F i na n ci a l  a na l ys i s  a nd  

mo de ll i ng  a s  we l l  a s  PPP  p ro j ec t s .

C am eron  i s  t h e  f ou nd er  a nd  d i r ec to r  o f  V ir t ua l  

C FO L im it ed ,  a  f i na nc i a l  s e r v ic es  c ompany  th a t  

p rovi des  c omp reh ens i ve  a c cou nt in g ,  ta x  

s o l u t io ns ,  a nd  ma n ag e ment  r ep or t in g .  Th ey  a l s o 

sp ec i al i ze  i n  he lp i ng  c l i en t s  i mp l emen t  Sa a S  

te ch no l ogy  to  a c h i eve  i mp rov ed repor t in g ,  c o s t  

r ed uc t ion ,  a nd  s ta f f  f l ex i b i l i t y .  I n  t h e i r  r o l e ,  

t h ey ' ve  b een  i ns t r umen ta l  i n  s e t t i ng  th e  s t ra t eg ic  

d i r ec t i on  o f  t h e  b us i ne s s  a nd  ma n ag i ng  rem ote  

opera t ion s ,  p repa ra t i on  o f  f i na nc i a l  r epor t s ,  

a nd  devi s i ng  e f f i c ie nt  tax  s t ra t eg ie s f o r  c l i en t s .

P rev io us  r o l e s  i nc lu de  G roup  F i na n ci a l  

A cc ou nta nt  a t  F i r s t  Ra nd  ( I r e l a nd )  PL C  a nd  

Produ ct  C ont r o l l e r  a t  M organ S t an l ey .  

C am eron  q ua l i f ied  a s  a  C ha r tere d A cc ou nta nt  

a nd  C ha r tere d M anagemen t  A cc ou nta nt  wi th  

D elo it te .



INDUSTRY OVERVIEW



CRI TICAL METALS – 
MARKET ANALYSIS

• Goa l i s to unloc k more C ri t ical  me ta ls,  N i ,  Cu,  Co,  

Zn,  L i ,  PGE

• Risk ha s l imi ted capital  avai lab i l i ty  fo r African 
projects ,  resul t ing in concentrate product io n & 
Expo rt

• Lac k of Refini ng capaci ty  in Africa

• Using  Cu example,  >50% of  product ion expo rted 
in unrefin ed form , usual ly to A sian dest inat io ns

• US, EU & UK has C ri tic al  Mineral  l i s t s ,  spec if ical ly 
seeki ng to secure addit ional  p roduct ion.

• Increa sed bene fic iat ion by  Tol l  t reatment ser ves 
both p roducers requirement and  Namibia’s

• Downstream bene fic iat ion opportuni t ies
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CRI TICAL METALS – 
PRICE ANALYSIS

• D e m an d f r o m  e n d - u s e r s  i s  a  k e y  f a c t o r  t h a t  i n f l u e n c e s c r i t i c a l  m e t a l s  
p ri ce s .  

• P r i c i n g  o f  s u b s t i t u t e  m at e ri a l s  i s a l s o im p or t an t .

• P r i c e s  o f c r i t i c a l  m e t a l s  h a v e  b e en  i n c r e as i n g  du e  t o  de m a n d fr o m  
r e n e w ab le  e n e r g y  t e ch n o lo g ie s .  

• L im i t e d p r o du c t i on  an d i n d u s t r y - s pe c i f i c  r e g u la t i o n  a n d g e o po l i t i ca l  
u n c e r t a i n t y  c an  ca u s e  p ri c es  t o  i n c r e as e .

• I n c r e a se d  f o cu s  on  e x p l or a t i on  an d a s s es s m e n t  of  A fr i ca n  m i n e r a l  
p ot en t ia l  

• S e v e r a l  m in er a l s  i de n t i f i e d  a s  m a j o r ly  p r es e n t  i n  A f ri c an  c o u n t r i e s  

• U S - b as e d ex p lo r a t io n  co m pa n i e s i n v es t i n g  i n  w at e r  d e pt h s  t o  l oo k  f or  
e s s en t ia l  m et a l s  ,  l o o k in g  f o r  s t o c k p i le s  o f  e s s e n t i a l  m e t a l s  l i k e  
m an ga n e s e an d  n i ck el .

• C h a l l e n ge s  r e l a t e d  t o  g o v e r n m e n t a l  r e gu la t io n s an d  i n v e s t m e n t  l aw s  ,  
F o r  e x am p le ,  t h e  M in i n g  C o de  i n  t h e  D e mo c r a t i c  R ep u b l i c  of  C on go  
( D R C )  h as  b e e n  c ri t i c i z e d fo r  l ac k i n g  c l e ar  p r ov i s i on s o n  
e n v i r o n m en t a l  p r ot ec t i o n  a n d b e n e f i c ia l  s h ar i n g  of  re s o u r c es .  

• I n c r e a si n g  g l o ba l  de m an d f o r  r e s o u r ce s  d r i v i n g  f oc u s  o n  ex p lo r a t io n  
f o r  c r i t i c a l  m a t e r ia l s  i n  A f r i ca
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CRITICAL MINERAL REFINERIES 
NAMIBIA – ECONOMIC ANALYSIS
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• P urpo se  of  t he  P IM wa s to  ou tl i ne  t h at t he  b us i ne ss  ca se  fo r a t ol l - r ef i ne ry  is  so u nd.

• I nvo l ved  a  th oro u gh r ev i ew of  t he  cu rr e nt  m ar ke t c on di t i o ns  –  Na mibia an d Cr i t i ca l  Me ta l s

• E xam i ne s t he  c os t  o f  r un ni n g th e r ef i ne ry  and  pot e nt ia l r eve n ue  s o ur ce s  ,  re f  to  co ppe r  

c on ce nt ra te  ( PIM)  

• T he  i de nt i fi e d  i n co me  s t re ams  f rom  a re f in er y  i nc l ud e:  

✓ Tre at me nt  a nd  Re f in i ng  C harge s 

✓ Me ta l Par ti c ip at io n ( ef f ic i en ci es  an d marg in’ s)  

✓ Co -ge ne ra ti on  of  exc es s  e ne rgy to  el ec tr i c i t y 

✓ B yprod uc ts  

✓ Was t e pr odu c t ri s k mi t iga ti o n st r ate gi e s 

✓ F in an ci ng  of  cl i en t o ppo r t un it i es  ( pr e-pay me nt ) 

✓ Di r ec t s ub si di a ry  p ar t ic i pat i on  

✓ B att e ry  r e - c ycl i ng  

Model Output

After Tax NPV With Capex (Unlevered) 000's USD 452,254

After Tax IRR With Capex (Unlevered) % 54%

Var Cost / ton processed USD 100

Var Cost Capex USD 100%

Capital Modelled 000's USD (219,664)

452,254 100% 150% 200% 250% 300%

100 452,254 381,256 301,253 221,250 141,247

150 330,971 250,968 170,966 90,963 10,960

200 200,684 120,681 40,679 (39,324) (119,327)

250 70,397 (9,606) (89,609) (169,611) (249,614)



CLOSED AND 
ABANDONED 
MINES
• 157  abandoned or c lo sed m ining 

opportuni t ies exist  in Namibia  alone 
across many c ommodit ies 

• XRF Sort ing te chno logy and a  to l l  
refine ry model can make  the se mine s 

and r esources e conomic to  recommence 
ope ra t ions 

• Crane Ridge wi l l  ass i st  the local  
Department of M ines to evaluate the  
projects and  apply  the  tec hnologica l  

advance s in the new economic 
framewor k 

• Expanding across the r egion provides 
a s ig nif icant  oppo rtuni ty to rea l i se 

add it ional  resource-based income and 
concomitant  development
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SOCIAL & 
ENVIRONMENTAL 
BENEFI T

• R ep u rp os i n g  l a n d  o f  a b a n d o ne d  mi n es  r eq u i r e s  
e nv i r o nm e nt a l  c le a n u p  o f  wa s te  a nd  t a i l i ng s  

i m p ou n d m en t s

• M e ta l s  c o n ta i n ed  c a n  b e  ec o n om i c a l l y  r e c ov er ed  i n to  
i n te rm ed i a te  c o nc e n t r a te s  on  s m a l l  s c a le  to  h e l p  f u n d  
s t a r t u p  a nd  o ng o i n g  a g r i c u l t u ra l  c on v er s i on

• C ra n e  R i d g e  w i l l  a s s i s t  t he  l o c a l  D e p a r tm en t  o f  M i ne s  to  
e va l u a t e  th e  p r o j e c t s  a n d  a p p l y  t he  te c hn o lo g i c a l  

a d v a n c e s  i n  t h e  n ew  e c on o mi c  f r a me w or k 

• T he  c a s h  f l ow  f r o m th e  r e f i n e r y  d i v i d en d  i n t o  t h e  
N a m ib i a n T r u s t  v i a  i t s  s h a re h o l d i n g  c a n p r ov i d e  on g o i ng  
s e ed  c a p it a l  f o r  t h e s e  op e ra t i on s  a n d  so c ia l p r o j e c t s .

• E a c h  o f  t h es e  p ro j ec t s  b e c om e em p l o ye r s  u p l i f t in g  

s o c i a l l y  c h a l le n g ed  c o mm u n it i e s  i n  a  s u s ta i n a b l e  w a y , 
b o th  f r o m a  re ha b i l i t a t io n  p e r s p ec t i v e  a s  we l l  a s  f r o m 
t he  a g r i c u l t u ra l  c on v er s i on .
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PROJECT OVERVIEW



LOCATION
• Evaluated sites in Namibia, Angola, South Africa, and 

Tanzania in terms of  logis tics,  pol i t ical stabil i ty, 
labour stabil i ty, and energy availabil ity.

• Found that Namibia was the most suitable for  
developing a manufacturing base due to i ts s trategic 
geographical positioning, access to  energy sources, 
po li t ical s tabil i ty, and labour stabil i ty.
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T he  o ve ral l  co nc ep t fo r de s ig ni n g an d co ns tr u c ti ng  a  n ew  r ef i ne r y i n 

Af r ic a m us t  i nc l ud e th e f ol low i ng key  a im s  a nd o bj ec ti ve s : 

• T he  r ef i ne ry  s ho ul d  be  de s ig ne d t o ac co mm od at e,  r ec ove r, an d  

am el i orat e  impu r it i es  l ik e Ar s en i c,  Me rc u ry,  L ead ,  an d Z in c  

fo un d  i n  po l ym et al l i c  c on ce nt ra te s .  Tra di t i on al  o ff - t ake  

ag re e men ts  o ft en  pe na l iz e  mi n in g c omp an ie s  fo r  s uc h  impu r it i es,  

t he reby  r ed uc in g t he ir  n et  r eve nu e .  

• T he  r ef i ne ry ' s  de s ig n  m us t  pr i or i t i ze  gr e en  t ec h no l ogy  an d 

o ut co me s.  As  ex pan s io n  an d r ep la ce me nt  o f  t rad i t i on al  sme lt er  

r ef i ne ry  pa ir s  o cc ur  t hro ug h  t hi s  pr oj ec t ,  t he  o veral l  o bj ec ti ve  

s ho uld  be  t o l ower  t he  impa ct  o f  mi n in g an d me ta l s  o n c lima te  

c h an ge.  

• An  i nt eg ra te d po l ym et al li c  ba se  an d pr e ci ou s  me ta l s  r ef i ne ry  

c ou ld  i nc lu de  o ppo r tu ni s t i c  r ef i n i ng  o f  o th er  mi n eral  

c on ce nt ra te s  s uc h  as  l it h i u m.  T he  f re e  ac i d an d was te  h eat  

ge ne ra te d f ro m t he  pr oc es s es  c ou ld  be  u ti l i z ed  fo r  t h i s  pu rpo se .  

• T he  r ef i ne ry  s ho uld  fo cu s  o n pr od uc in g  ba tt er y -grad e an d r ea dy  

pr od uc ts  t hat  e nab l e f ur t he r  dow ns t re am  ma nu fact ur i ng  

o ppo r tu ni t ie s

TECHNOLOGIES
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To  ac hi ev e t he se  aims  an d o bj ec ti ve s,  a  hydrom et al lu r gi ca l  pr oc es s  s ol ut i on  i s  

pr op osed ,  wh i c h  i nvo l ves  a  c omb i nat i on  o f :

• P re ss u re  Ox id at io n  l ea c hi n g ( POX)  wi t h l im it e d UF G

• S ulph ur i sa ti on  o f  c on ce nt ra te s  ( bak i ng)  fo r  l ea c hi n g o f  l it h i u m c on ce nt ra te s  

( sp od ume ne  f ro m pe gm at it es )

• Ne ut ral is at i on  o f  ac i ds  fo r  pr e ci pi ta ti o n  o f  Ca rb on at e  o r hydroxy l  

pr od uc ts  an d/ or  r ef i n i ng  an d e le ct row in ni n g s te ps .  

• Co mp le te  r em ova l  o f  S ul ph ur  i n  l iq ui d  fo rm f ro m t he  r es i du es  pr i or  t o 

pr e ci ou s  me ta l  r ec ove r ie s

• Was t e e mi ss i on  de s ig ne d t o be  e nv ir on me nt al ly  be nig n,  s ub si di ar y  pr od uc t  

o ppo r tu ni t ie s

• S mal l  fo ot pr i nt  o f  o perat i on s,  smal l  impa ct  o n e nv ir on me nt ,  l arge impa ct  

o f  Na mibian  GD P.

• E xot he rmi c  r ea ct io ns ,  was te  h eat  c o-ge ne ra ti on  o ppo r tu ni t y

PROCESS
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To proceed on the technical aspects of the project, detailed discussions and agreement has been concluded 

with Worley Parsons , resulting in a binding agreement and proposal for work to be performed. 



RECYCLING UPSIDE 
OPPORTUNIT IES

• R e du c e  e m i s s i on s  f ro m  e x t r a c t i o n  p r o ce s s  

• I mp r o v e  r a t e of  mi n e r a l  r e co v e r y  

• F i n d  n e w  an d i n n o v a t i v e  t e ch n o lo g ie s  t o  c r e at e  a  c i r c u la r  e co n o m y  
f o r  c r i t i c a l  m i n e r a l s  

• U S  R e cy c l i n g  t r ad e  s t a t i s t i c s  fo r  c o pp e r  i n  20 20  w as  $ 2 0 . 9  b i l l i o n  

• C h i n a  w as  t h e le a d i n g  im p or t e r ,  ac c ou n t i n g  f o r  3 6%  o f  U S  c o pp e r  
s c r a p 

• B at t e r y re c y c l i n g  p r o ce s s  i n v o lv e s  p h y s i c a l  d i s m an t l i n g  an d r e c ov e ry  
o f  gr a ph i t e  a n d  c r i t i ca l  b at t e r y me t a l s

• E c o n o m ic  j u st i f i ca t io n  fo r  i n t r o d u c i n g  a  re c y c l e  s t r e am  i n t o  t h e 
r e f i n e r y  i s  s ou n d

• H y dr o m e t a l l u r g i ca l  r ou t e  i s  p r e f er r e d  f o r me c h a n i s a t io n  an d  
a u t o m at i o n  o f  t h e br e ak do w n  p r o ce s s  

• R e cy c l i n g  o f 10 ,0 00  t o n s  p e r  an n u m  o f  ba t t e r i e s wo u ld  co n s t i t u t e 
h e a d l i n e  r e c o v e r ab le  m e t a l s  o f  a  v a lu e  o f  $ 13 4  m i l l i o n  p er  a n n u m 

• A s s u m e d a  3 0%  c o s t  o f  t h e  c u r r e n t  m a r k e t  p ri c e fo r  t h e  m e t a l s

CRANE RIDGE LIMITED 20



• Ow ne rs h ip  o f  me ta l s  c on ta in ed  i n  c on ce nt ra te  r em ai n ve st ed  i n  

pr od uc er  ( mi ne )  

• Ne go ti at i on s  r eq ui r ed  t o e ns ur e  ex por t du ti e s  an d t axe s ar e  n ot  

l ev ie d  o n c on ce nt ra te  

• Co nc e nt rat e  s ee n as  be i ng  i n  bo nd  u nt il  s al e  o f  f in al  me ta l s  

pr od uc ed  

• I nc re ase d o veral l  r eve nu e s ap pl i cab le  t o pr od uc in g mi n e an d h os t  

c ou nt ry  ( +15 -20% i nc re as e )

• L arge po ol  o f  c on ce nt ra te s  c ur re n tl y  be i ng  pr od uc ed  i n  Af r ic a,  

exc es s  ex por te d t o As i an  sme lt er / re f in er s .

CONCENTRATE
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• 43  u n ec on om ic  m i ne ra l de po si t s may  be co me  e co no mi c u ti l i s i ng  t hi s 

mo de l  i n N amibia al o ne

• Mo re  pro j ec ts  may  b e s tar t e d in  ot he r s ou r ce  c ou nt r ie s  o f  

c omm od it i es  / co nc en t rat e s



IMPLEMENTATION OF AI FOR CONTROL 
AND MANAGEMENT SYSTEMS
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• Ar t i fi c ia l i nt el l ige n ce  ( AI ) i s  i nc r ea si n gl y be in g u se d i n r ef in e ri es  to  im pro ve  c on tr ol  an d 

ma na gem en t s ys te ms . 

• AI  ca n be  us ed  t o:  

✓ Mo ni t or  e qu i pme nt  an d pr ed ic t po te n ti al  pro bl em s.  

✓ Op timi ze  th e f low  o f  ma te ri al s  and  en er gy,  en su r in g th e c or r ec t bl e nd 

o f  f e ed  m at er ia l s to  mai n ta in  h i gh es t qu al i ty  pro du ct s.  

✓ De ve lo p ne w pro du ct s  a nd  p ro ce ss e s to  im prove  o ve ra ll  re co ve ri e s an d 

o th er  co st  ef fi c ie nc i es . 

✓ AI  ha s t he  p ot en ti al  to  re vo lu ti o ni ze  th e r ef i n i ng  i n dus t ry  by  m ak in g i t 

mo r e ef f ic i en t,  sa fe r,  an d s us ta in ab le  th an  t ra di t i o nal  r ef in e ri es .



TRADE 
AGREEMENTS

• Trade Ag reemen ts  –  N am ib ia  The  Di re c to ra te  o f  In te r na t i ona l Trade  i s  the  fo ca l 
po in t  a nd nat i onal  coo rdi nat or  o f  Nami bi a ’s  mem ber sh ip  to  reg iona l a nd  

m u lt i la te ra l  t rade  a rrangemen ts  a nd  e conom ic  group ings :  

• Sou the rn  A fr ica n  C u s toms  Un i on  (SAC U ) ,

• Sou the rn  A fr ica n  D eve lopm en t  Com mun i ty  (SAD C) ,  

• A fr ica ,  Ca r ibbean , and  Pa c if i c  (AC P)  count r ie s  

• Wor ld  Trade  Organ i sat io n  (WTO) 

• SACU-Eu ropean  F ree Trade  A rea  ( Ice l and , L i e ch ten s t ei n ,

• N or way  and Sw itze r la nd T rade  A greem ent  

• SACU-MERCO SUR  (A rgen t i na,  B raz i l ,  Ch i l e,  Pa raguay, a nd Ur uguay)  Trade  
A greem ent

• SACU- Ind ia  P re fe ren t i al  Trade  Ag reemen t  

CRANE RIDGE LIMITED 23



• NIPDB

✓ I n t ro du ct or y me e ti ng s h el d wi th  Exe c ut ive  of  Gv t  De pa r tm en ts  & SOE ’s

✓ P roj e ct  a nd  d eve l op me nt  o ut l in ed , an d r eq ui r em en ts  of  Na mibian  S ta te  En ti t i e s an d Go ve r nme n t 

de f in ed  

✓ Go od  s u ppo r t fo u nd f ro m go ver n me nt ,  i n cl ud in g l an d,  wat er  & powe r  a vai l abi l it y

• BRAVURA NAM IBI A

✓ Ad vi s or y,  lo ca l o ff i ce  pr es en ce,  le gal ,  a cc ou nt i ng,  lo ca l d ir ec t or sh i ps  a nd  a dv is o ry  se r v ic es  ha ve  

be en  ne go ti at ed  a nd  a gr ee d i n pr i nc ip le  

✓ Re gi st ra ti o n of  t he                                                                                                           

Na mibian  C orpo rate                                                                                                            

e nt it y ( Wo r k in g t i t le :                                                                                                        

Cr i t i c al  M in er al                                                                                                              

Re fi ne r ie s  N amib ia ,                                                                                                          

“ CMR N” ) st an d r ea dy                                                                                                           

t o be  c om me nc ed

PERMIT AND APPROVALS FOR THE 
PROJECT

CRANE RIDGE LIMITED 24

Serias A Work Streams

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month 10 Month 11 Month 12

Company Formation

Technical Workshop

Confirmation Testwork

Contractor Works

ESIA Scoping

Licensing & Governmental

Marketing



TRANSACTION 
OPPORTUNITIES



INVESTMENT BREAKDOWN
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Licensing Feasibility Construction

Nam Trust 20% 14.00% 4.20%

CRL 55% 38.50% 11.55%

Series A 25% 17.50% 5.25%

Series B 30.00% 9.00%

Series C 70%

Total 100% 100% 100%

Cum Investor 25% 47.50% 84.25%

Multiplier 16 14 14

SER I ES  A  FUNDING (1  YEAR)

SER I ES  B  F UNDING (1  YEAR)

CO MPL ETIO N O F:

• L ic en s in g 

• Te st  wor k

• P re -F ea si bi l it y

CO MPL ETIO N O F:

• E nv ir on me nt al  

• Te st  wor k

• De f in i t i ve F ea si b il i ty

INVES TMENT  &  CALCULATE D RETURNS

M ULTI PLIER  CA LCULATED  US IN G :

• $3 00m  NPV

• 18 -mo nt h  c on s tr u ct io n

• 2-ye ar  D ev el op me nt  t ime li ne
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PRODUCER 
ADVANTAGE

• Typically, there is an improvement of 
recovery where lower grade concentrate 
is produced. This can lead to additional 
revenue. See Example Calculation.

• No penalties on As, Hg, Zn and other 
impurities

• Much cheaper logistics cost.

• Precious metal payabilities not possible 
in smelting and refining.

• Shorter pipeline to cash flow

EXAMPLE CALCULATION

Fl
o

a
t 

R
e

co
ve

ry

Conc Grade

Total Contained Copper 100,000              

Float Plant Recovery 85%

Conc Grade 26.50%

Conc Tonnage 320,755              

Conc Grade New 20%

Additional Tonnage 104,245              

Transport Cost 65.00$                 

Adddition Transport Cost 6,775,943$         

Treatment Cost 90.00$                 

Additional TC 9,382,075$         

Total Additional Costs 16,158,019$       

Spot Cu Price 8,000$                 

Additional Tons Cu Rqd 2,020                   

Recovery BE % Rqd 87.02%

Result

Additional Nett Revenue / % above 

Rec BE 8,079,009$         

Increased profit if 5% Gain Total 24,077,449$       

By lowering the conc grade, it is expected that an 

improved recovery can be achieved in the float plant. 

In the above example, if the recovery is improved by 

> 2%, then this has a direct advantage to the 

producer



C R A N E  R I D G E  L I M I T E D

+ 2 7  ( 0 )  6 4  0 1 4  7 1 2 8

O f f i c e  5 B  T e c  B u s i n e s s  P a r k ,  9  L o v e  L a n e ,  
C i r e n c e s t e r  G L 7  1 Y G ,  G B  E N G

I n c o r p o r a t i n g  C r i t i c a l  M i n e r a l  R e f i n e r i e s  L i m i t e d
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