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Turkey's
Diverse Array
of Minerals

“| often make the analogy of a rich minestrone soup (being Turkey) vs. a
boring porridge when comparing lurkey's underground geclogy with some
other mining natlons. |n Turkey, exploration and excavation go handin
hand as the chrome slts on fault lines, which means there are continued
Interruptions underground. If you go 100 meters deep you may get a fault
line which has pushed the ore In another direction, which means you must
keep drilling to find the continuation of the deposit.”

= Sinan Dalll,
General Managar,
Alser Madenclilk




Small but

Packs a Punch

Turkey's high-grade deposits
across diverse minerals

[ |

The world did mot give Turkey a bounty
of any one or two minerals, o is no Chile
with its copper, for example, but ot did give
it an incredible diversity of mmerals. While
polkd may steal the limelight, and coal is as-
suming mone importance as Turkey aims
o beoome mone energy sclf-sufficient, the
country has a thrving mdustry in o plethora
of other minerals. Not only does Turkey
have significant mining sctivilses in more
standand commodities such as copper, fine
and mickel, but it also is a world keader,
and strong expont player. in bess nenowned
minerals like bonon, trona. magnesium ., and
chromite.

A common pattern emerpes across Turkey:
other than for gold, it has po projects with
larpe mincral reserves (by  imSomatsonal
stamdands) bt instead small projecis with
ofien very high-grade deposits. “Turkey
is located on the Alpine-Himalayan belt,
& quite active toclonic sonc. The hocabion
of the couniry resubied in the formation of
miary different medivm and small sived ore
deposits that wsually have complex struc-
tures,” explained T, Kemal Tirel, mineral-
ogst and potrographer of Arpetest Mincral
Processing, R&D and Analysis Services.

High prade zinc for plobal markets

Turkey's rine potential is a good example
of this phenomenon. Through a 5050 joint
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es direct shipping ore at its Pmarporu mine
in the Adana province, southern Turkey, It
is the highest-grade manc mine i the workd.
“We have three different ore bodies: oxide,
sulfide and mined. The oxide ore body is
on average 33% Zn, which is very high”
explainad K. Soner Kobdas, country dinec-
bor, Pasimex. Yet. with o predicied 200 000
mi peserve, 35 per the mineral resource gs-
timate of June 2017, the deposit is small.
By comparison, the top four producing sine
mines i 2015 all mined mone zine than the
entivety of Pimmnzgoru’s botal deposii.

In amother example, Meyra, part of the Del-
ta Giroup conglomerate, has a proven 4 mil-
bon ot lead amd zinc deposit in the Buma
province, although it belioves it could be
much bigger and therefore very sigmificant
for Turkey.

As s s0 oftien the case in Turkey, miners
must go o great depths o recover Turkey's
rnc reserves. Exan Ecraobag opened the
Balya Babkesir rinc and lead plamst in 2009,
which has a total gallery length of 30,000
melers and is 700 meters decp. making it
the decpest kead and xinc mine in Turkey.
Despite this, the rise of the rinc price in re-
cent years (alibough o has been declining
in the kst three quarters) has seen more in-
terest i meEming the commaodity m Turkey.
espocially as chrome prices have faliered.
Dedemon Mining, which began life poo
ducing high grade carbonate zine and lead

ore from Kaysen and exporting it to world
markets, plans to invest more in both kead
and finc production. eventually producing
FINC IRg0ls,

Chrome me a river;
prives couss headaches

Turkey is msch beiter known for its chro-
mium prodiction. which helps feed China’s
vorackous demand for stainbess sioel, than
for rmc or any other base metals. Here
the patiern i= pol quite a5 neal, and that is
good news for Turkey: Turkey mot only has
hagh-grade chromium, ot has relatively large
quamtatics of it. In fact. it is the fourth larg-
st chromism producer in the workd, with
an anmual production of aroursd 2. 100 mi in
2017. By comparison, South Africa’s chro-
mium production was 15000 me in X017,
However, while South Afnca has buge re-
serves and big mimes, its chromium has a
lower chrome Lo ion ore mi compared 1o
Turkey's.

There is still the sense that Turkey's mineral
endowmeni i chrome makes it o smaller
but tstier fish. Again, this s due o Tur-
key's geology. “In South Africa, Australia
or Canada there are large basins of deposits
for different types of metallic ores and once
you have dose the dnllmg and defmed re-
serves with 3D mesurements. # becomes
oaly a maiter of excavaiion. | ofien make
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withi some other mineng natsons. In Tor
kev, cuplomtion and excavalion go hand in
hand as the chrome =ils on fault lmes, which
mgans there are contimued miermuptions un-
derground.” regaked Sman Dallh. gencrml
manager. Alser Madencilik

Alser, also part of the Delta Group, has
discovered the larpest lumpy chrome ong
deposil i Turkey in the lasi M) vears. With
the mine producing chrome ore of between
429% amd SO

for Torkey becuee it waz foamnd inthe wes)

it §s particubrly sgnifcan

of the comniry where the convenbonal was
dom had been that the ore was of lower
grade. “We have only drlled 20'% of the
prospection area so there = uige poSenteal
The deposst con beosme o replica of the
Elang wres in eastern Turkey.” contimed
Dialli

Eti Krom, which Turkizh -\.'-\.'n‘_..'.'|-|'l:l'.i.'1'J||.'
Yibdrim Cwoup purchased o J04, i the
world's bigeesi hond lompy markeishle

¢ o ore F".I'lld'.'h. of and has pamped mmich

Fin

wverss alvermnsden com

imvestmend inbo Tarkey's chrome amd fer-
rochoime produciso Yilmaden, Yildirim's
miREng aml metals |'-|'..||r.*!' COmpany, Mo
opcraies o omalipde countnies  mcluding
Ruszia, Karakbsinn, Sweden. ithe US and
Codombia “Our Turkish business has con-
tmued i Boarish, and we ane now Ithn.'.*__"
gboul mcreasmg our production volumes
at Eti Krom's mises.” remarked Alp Mala-
rgimt, CED, Yilmaden Holding. “This year
we ame camying oul pil optimization
Aladif near Adana where there are a kol ol
chromne reserves. This mvol ves much com.
puter modeling and sinmilabon and, based
o this, we will be able o stan p'_'nn.n;.' 4475
mine. i will require millsons of dolles of
imvestment in Turkey.”

Orverall, the market has been far from rosy
for chrome producers m recent years due
1o vl atele '_."l-h"l.:l prices and thes has stalled
further mvestments. Lower chrome price.
cansed by less demand from Chena, has
induced some Turkish |'lr-.'-|.:|'.|.,'|.':'-. o dowam-
play thewr high-grade chrome assets. Alser
purchases lower grade madenal from other

mines in the region and blends the m with its

own producton o acheve a better volame
prce cquiihibminm Meanwhiale, Mamolek
Madenmcihik., whech pr\-b.ll.:,-;-. |‘|J|_.'|'I -;r_uE-;
hempy and concentrate chrome one al iis
Denidi/Bevadas sile, B updsing #s con
ceptraie facility 1o produce low siliceous
s e Eram chmmute whach s sistiahde
for the commics amd glass ndusiry, and
foumadiry sl

Turkey & also making sirides o vertically
mibegrate the supply chasn o produce maon
fermochrome, (ollowmg m ithe fooisieps
af other top chrome producers South Af-
rica and Karakhstan, Currently, Turkey has
twn fermchromme facilnses. ome m H:ln-_:
and amother in Antalyn. “These faciliies
are sivongly aiffected by elecincity prices,
whach & why the government is prioritiz-
g Coal power plants
deputy peneral manager of chrome produc
er Madk im

Dedeman Mming plams b up Turkey's
“We
wioukll ke o increase the wolume of owr
. SO mify o

sad Bars Sokmen

game m fermachmume |'|r.'-|.f.L..'|'.--n
chrome production Fr

150 000 mtfy, We plan to invest in drilling
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between B00 meters and 1000 meters in
depth to find new reserves and mcrease ol
productson. As a sl stige our terget 15 o

produce ferrochrome.” sakl Yanss Soysal,

technical group direcior, Dedeman Mining,

Turkey s niche minerak

Turkey also holds nich deposits in minerals
wied mn miche applications and which com.-
marx] a high price on global markets. The
unsung hero of Turkey's manang mdustry
is boroa - Twrkey is the lamgest producer
of refined boron products  globally. With

13 wllon fonmes of reserves, ropresent-
ing T3% of the ghobal wotal, it also has the
larpest bovon deposits in the world. Boron
is mostly weed in glass (such as insulation
type fberglass, textile-type fberghass, bo-

romlicale glass and glass papels). cemme-
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ics, agricultural and deterpent-cleaning
mdusines, Looming lange i this nache s
state-owned Ell Maden, which strikimgly
met ST of the workd's boron demands in
017, The largest deposits are in Exkigpehir-
Kirka, Kitahya-Emet, Bursr-Kesiclek and
Balskesir- Bigadic . Eti Maden and the MTA
camicd ot a major explorstion program
as pant of the Boron Master Plan between
0220 3, increasing reserves by 1.3 bi-
lion tonees. More exploration is ongoing,
particulardy o determine the potenizal of the
Bigadig basin.

Refined boron products prosmise o be a
boon for Turkey™s ecomonry going forwarnd.
In June 2018, Eti Maden and China's Dalian
Jiema, & world leader in boron lechaology.
signed o Moll to develop a high-lech bo-

ron carbide production fscility in Baldessr,

western Turkey, Boron carbide is highly
sought after in the defonse industry., bemg

umed in belicopiers, light armored vehickes
and bulletprool vests due 1o iis low den-
saty and high heal resistance. Speaking at
ihe award ceremony of the Moll, former
Encrgy and Natural Resources Minister
Berat Albayruk (now Minssier of Treasory
and Finance) remarked: "Boron carbede is
worth 2 (00 iumes more than regular boroa.
A boane of boron is worth US5N0, but once
it is processod o a high-tech product, the
valee imcreases to nearly LISS300 006"
Turkey also aims io prodice boron nitride,
which currently sells 3t around LSS50 KX
per tonne and could be used in slom reac.
ftors, aircrafl amd rocket engines doe o s
high-temperature resistance and high elec-
irical insulstion propemcs.

Apoiher niche area where Turkey makes an
impact on international commodity mar-
kets is magnesite and derivative magnesia,
Most magnesia producers m Turkey focus
on deadburmed magnesin, which is used in
refraciory applications for basic bricks and
granidar refraciones and is the most sustable
heat contuimment material for high lempera-
iure processes in the sbeel imdusiry. Caustic
cakined magnesia (CCM) is also found in
Turkey. a product more wsed in agriculneal
and industrial applications Akdeniz Miner.
al Resources is the largest exporier of CCM
from Turkey and one of the few producers
of matural magnesia, which makes its mae-
rial very pure with rales at 98% . “Mainly
we prodece OCM for hydro-metallurgy,
and besides that, cloctro-fused magnesia
(EFM), cotalysts, waler treatment, agrni-
culture and anemal feed.” explaimad Akin
Bayarii, sales and marketing mansper of
Akdeniz Mineral Resources. “We export al-
st B53% of our products. Our main expont
market = Africa and we also send products
o United States and Central Ewrope, o well
o smal] pmoenis o0 Asa and Oceansa.™
Turkey has decp potential across a stagger-
ing array of minerals, and likely there are
maore highly nch. if not huge. tneasunes o
be found bemeath s surface, for example
in rare carths that will be in high demand
in the workd economy of the future. It s a
pookogist's dream, or mightmare, depemnd.
ing on one's perspective. which makes it
vital that Turkey atiracts the best expertise
available o make the most of its mancral
wealth. =



Sinan
Dalli

Gereral WManager

ALSER MADENCILIK

Most deposits have been
explolted using surface mining
but this |s extremely risky
because once the surface level

Is excavated, all the data about a
potentially much larger deposit s
lost and, as the cost of production
rises, developers lose Interest
but ten years later no one knows
mining took place there.

|

What have been some of the milestones since Delta Group scquired Alser in 20037
Delta is pew 1o the mining world and entered the mdustry in 201 3. Chrome is our frst
arca of foous m mining but we have also staried vo ook ot kead, mine, gold asd copper.
Repording our chrome deposit we spent owr initial capital on exploration drilling. 50
far, we have done about 25 000 meters of drilling, which is substantial i an anea of 90
hectares, We have discovered the largest lumpy chrome ore deposit in Turkey for the
last 20 years. This is particularly significant because this pant of Turkey was regarded to
have lower grade chrome. We have oaly drilled 207 of the prospection area so there is
hisge potential. The deposit can become 3 replica of the Elasi§ area in eastemn Turkey, We
have a couple of gallenes where we mnmediate]ly staried producizon and have generated
cah fow,

Where does Alser’s chrome prodsction fil into the chrome valoe chain?

We are an independent player that produces for rading purposes. Alser has a diversified
base of clients in locations like China, the Middle East, the UK. Germany and Sweden.
Our procucts are of premium quality. However, chrome prices are volatile so we also ac-
quire kvwer grade material from other mines in the regioa and have a blending operation
o achieve a better volume'price equilibrum. We are now the largest trading company in
western Turkey. Currently, we produce about 6000 ma'y to B 000 mify of lumpy chrome
ore ranging from 42% se 3ME grade from our own mine, and |5 000 me'y of trade mate-
rial from third party providers.

Turkey has higher grade chrome compared (o other major produces like South
Africa. What makes the geology in Turkey special?

The geology in Turkey is very young and it is still evolving . as such it haz a imgmented
geology. In South Africa. Ausiralia or Cansda there are larpe basins of deposits for differ-
ent ivpes of metallic ores and once you have done the dnlling and defined reserves with
ID messurements, it bocomes only o matter of excavation. | often make the analogy of
a rich mimcstrone scup (being Turkey) v=. a boning pomidge when comparing Turkey's
underground peokogy with some other mining nations. In Turkey, exploration and exca-
vation go hand in hand as the chrome sits on faul lines, which means there are contisued
imiermaptions underground. As a result, dnlling requinements are ongoing throughonst the
project life while the ore deposiis are chose w0 the surface and the grsdes are higher due
bov it being a volcanic romne.

What is Alser’s timeline for investments o incresse production and reserves?
When we started we had the goal of 100,000 mi'y of chrome sales withen theee years and
we have achicved that. Now we plan 1530 000 mify of prodiction from our own mine
next year. We will spend most capex in exploration and acquiring new soenses. Alser is
pursuing a “hub mining” strategy where we keverage owur existing people and equipment
and acquire licenses which have sypergics (o reduce our cost of production. We will
probably invest 5330 million o 5100 million in new licenses over the next theee years and
oar capex spending for mfrastrecture and cquipment will be 515 millson o 320 million.
Addronally, we need 1o do 100000 meters of drilling over the next four years, costing
about USS10 million.

Why has there not been more chrome production in western Turkey slready and
what is your cutlssk for mining in Turkey generally?

Hustoncally, most of the dnlling activity i Turkey has been dose (o dscover coal rather
than metallic deposiis. Chrome depossis have mosily been found sporadically. such as
when a farmer brings a picoe of material to a municipality office. Most deposits have
been exploited using surface maning but this is extremely fisky because once the surface
kevel s excavated, all the data sbout a poteatially moch lbrger deposit B bost and, as ihe
cost of production rses, developers lose interest but ten years later no one knows mining
ook place there. Therefore, there needs to be a point effort by government and private
imdustry to do longer and deeper drilling with long-term planning. m
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DEDEMAN MINING
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What have been Dedeman’s major ac-
complishments  since it established
chrome mining operations?

The st maming operabons n Turkey were
conducted by Dedeman. The late Mr. Ke-
i Diedermai sfaried the r.|1.|.11inf e ik i
1947 in Pinarbagi, Kayseri. His Brst mine
produced chrome. Later he added ibeee
e mines and increased production from
3000 mt'y 1o up o 150000 mt'y. In the
1970 these munes were still ongoing. al-
though the reserves staned 10 be exhausted,
Orver the last T1 vears, four o 5 millson mi
has been exponied o global markets.

Uhr producis are oaly found m specific ar-
cas of the workd, as part of the special fermo-
chromium group. Right after i was founded.,
Dedeman also started 1o produce high grade
carbonate rimc and lead ore from Kaysen, m
the Aladaflor area. We were one of the first
companks conductng exploraisn and afier
reserves stared diminishing in Kaysen, we
started o expand o other pars of Turkey.
By 2003 we became one of the top three
chrome miners in Turkey. Owr main sdvan-
tage s definitiv el} our thh grade minerals,
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Could you give us the main highlights of
Meyra’s lead and rine project in Bursa?
We a:q.ruirﬁl the Birza roEct m NilR, ab-
taiped the permissons within |5 months and
then started o prodoece run-cf-mise (ROM)
salide lead and rine ore whsch was wild o
nearby fotstion plants. In 2007 we dnlled
nine holes and cut ore in =ix drills and this
year we plan o drill 2,000 meters. We have
prven the deposit has 4 malboa mit of lead
and zinc and we believe it is polentially &5
millson w0 B0 mulbon mt in size. Now we are
awanmng permission for a Botaton plant and
have prepared a USS6 mallion 1o USST mil-
bon capex, with a USSd million investment
o the plant iself.

Diker advantages of the deposit are that it s
near [stanbul and the port of Gemlik. and the
muineralizstson of the ore i1 very simple. ®
can foat very casily, keaving gangue miner-
als at & rate of 300 microns. In carly 2018
Dielta soquired 60FF of the shares of Meyra
whach 1 VETY uzeful Ei'u.-n the [HII.E!EL:":.‘
huge size of the project and Delia’s high
capital capacity.

Do you expect rine fundamentals o re.
muain favorable poing forward?

After we receive permission for the flotation
plant. we will establish a plant and aim o

How does Dedeman plan to increase its
chrome. zine and kead production?

Due 10 market conditions in recent years,
we decreased our chrome productson and
mode more mvedments isto our bead mnd
fanic Buseiess, mireEIRg  ouf voliume W
these mancrals. So, we went from produc.
ing 5000 mt'y lead concentrate, o around
20Ky mtfy. We plan Io increase our pro-
duction by 30000 ma'y to S0 000 mb'y in the
nexl three bo four years.

Recently, we started dnlling studics once
again for chrome. For example, we plan
to imvest US52] million in Adana and plan
o increase production by 100000 mty
in X019 and perhaps by 50000 mi'y o
200 (NN mt'y in the next two o three vears.

Whai are Dedeman’s core objectives in
the years to come?

We would like 10 increase our lead and zinc
production, bat our ultemate goal is o mest
in end products like rine ingots, Also, we
wisthd leke to mcrease our chrome produc-
tion. As & fimal stage , our target is to produce
fermochrome . =

sell bo leadd and rinc smeliers inlemateonally,
particularly in China. Oalvaniration raies are
ncieasing aid Fidc = hrl.nI! irned maoie for
healkth purposes like Alrheimer's treatmeni

What is your cutlook for base metals in
Tarkey?

Turkey has very complex geology but there
are cmwmous opportunities in base me-
tals, especually For mid-sized compankes.
Therefore, foreign mvestment will likely in-
crease in this arca. Although, invesiment has
sheewed down recently dee o the electons.
There was a large investment in a copper
mine and fotation plant in Kastamonu

What challenges are there o operating in
Tarkey?

Engineering = mol reganded highly emough
in Tuﬂ.c} and iz VY dufficult to fEnd ma-
mng talent. especially dnlhing professonals.
The sapplier base for drilling is not advanoed
cn-nugh and there nieeds 1o e maore l'd:lr:'l.[m
players i the market that can dnll io micr-
matioea]. sech as JORC, standsnds. Also. we
are wanang For more operational kegislaion
from the government. Currently we do not
understand the mining regime compleiely
as it is not clear, This reflects bow Terkey is
still new o mImng. =
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