MD-2 26,15 - 46.25m

ORroe ND: 17534

El Nomunasinm Jrelidar]

Renk: Bayazumsi-sarens [Sekll &)

Dobou: Midosparitik matiks igerisinds bivoklastiar {gastropod, patespod kavilar, singar spadoilari ve
foraminifar fosierd) e skt raklastiar bulunge |5kl ).

Dama Boyuiy: bnce-orta-in

Kayac) dlugturan tiim bilegenker %10'h seyrettimis HO sitte kiipUnir.

N 1T

Sekil 6. 17536 okl Smektekd gastropod kavioe
MIKROSKOS K S2ELLICLER

Dodu: Mirosparitik hamur [oerisinde gastropod, pelespod kavkdar (Pekil &, ekl 7o), singer spakiden
(bl 7o -} He foramintfer fosilbe ve intraklastiar bulunur. Keyag kical kakk demariannca kesibmigtir.

Blesenken:

Blyoklasthar, bopdtlan hdrita;"rﬁr wm'den birkas On've varan gastrop, pabesped  kavkilar de zinger
spekiilleri vt mikrs foraminifer Foslltinden elugur [Sekil 7a - d}

Intreidastar, sparitik matrfks iperksinde boluklar: yilide 2'den iz bayudar birkag yiz pm dvanndg késal,
yar-+agell tanecikier paklinde | kalst bristalarinin ohsturdugu bllesen|erdir,
%



hil:rasparitk matribke kayo renkiidi,

Ky Adi: Fosili Mrectam

skl 7. 17536 nohy rnedine ait ince kesit fotografian. Mirosparitt matriks kanizindaki biyokizstiar s
shnger kpakillerinin (b ve Jd) gérinkmi (3 - d].

Crmedin Alizarin ket de bovanmasi sonucunda tamaming yakuinanm boyanei@s tespi edimishr,



MITUS KAHRAMANMARAS ORME KLER] INCE KESIT INCELEMESI

VEFNE MADENCILIK URETIM SANAY] VE TIC A, %, Ruhsat 69069 €R:2550751, Kahramanmarag-Pazarcé
(Akkoyuniu) tay ocadi sondafiacndan derleren 2 adet karot Sredinden {17528 v 17529) XTI Ince Kasit
Laboratuvannda hazrlanan ince kesitler Aragbeing Mikroskobu Lebocatuvannda fotofral makinusi e
doenatiimig NIKGN ECLIPSE E400 POL marka polanizan mikroskopta ncalensmk w2 Fotedraflantnishr

$ekil 1. Nikon Eclipse E400 POL ?Tﬂf.ﬂL nayt )/ '
o1 oam |
© o Ne 7
Kullarlan obfektifler ve okiler, digize! biyitme
Objektif Oklilar Cizgisal Olcak {pm)
25 10 500
5 10 250
10 125

10



MAD-£ 4%, T - 48 BOm
ORNEK 17523
B M masink Sealidesi

Ronk: apk sidi kshverankl Srnadin, arine bojhklan boyar renkli kskk kristallan tarafindan
dhobdurvlmugtur |Gkl 40).

Dol Karbonat camury mkridk matrikstan olugan kayss yar yer kalinhdi mimye varan kalsit kristallerni
iceren damaslar tarafindan adsal sekilde birkay farda kesimistr, Damadarmn kesdm noktabanrds kakitier
yer yar om kaneye varan cepler olgturur [Gekil 44,

Pane Boyatw: nce

Fayao) olusturat bilsganbarin Emarm 3610 ) seyrelAmis HO asitte képlnr,

Sekil 4. 17528 nolu Srmak
MROSKOBIK OZERLMLER

Dobu Mildtk boyotlardaki kalsit kristaberinden alogan matriks [cerksinds  boyttlart bidag pm‘ye vaan
agk renkd| skstraldastar de bivakiastar {2} bulunur [3akil 31a ve bj. Matriks icerlsinds Kilcsl atlaklar
boyunce ve yer yer birkag on pm bojpatundz kilremsl kahge renk demird mkriveris gaedlin,

Bleenier:

Ebstrakiastiar, bovutlen birkag pm'ye varan kidgel, yan-kdsall stk renkli bilegenlerdir {Sekll 41a, b).
BoRuklan yOnce 3.5 gibidir.

Bivokastiar (7], beyutian birkac gm've varan kiremsi, bask sllpsoidal a¢ik renkh bilegenlardir [Sebil A1a,
b} Bolluklary yizde 1-2 gibldir.

I kakt keistaller], kayag clustyktan sonca ki dénemde kavaon erme bogluklar) icersinde ghgmuslanr

Kikcal catlakdar boyunca ve birkap on pm bovutunda kirems ksbwarngims damirdf mikrither bulurr
{7=kf $1a veb).

Matriks, mdkrbik kalsit kristallenden obusur, kowy renkiidir,

Ky Adh: Mirltik kirsgtap Gl/
v



Qrein Alizarin kirmizis [l boyanmas: sonucunda %99 undan Fazlasien by e taspit sdlimd i

7ekil 41, 17528 nclu Smwgine alt Ince kesit fotcfraflan, Mkt matriks icerisindekd ekstraklast,
biyoklast (7) ve kahwe renkN derdri mikriderin gorindmiai (a v b)

—



MD-6 #4.90 - £5.00

ORNEK 17529

El Mwmunsinin Soed Mideri

Renk: Kayas beyacimir-km ranklidir [Sakdl 42},

Dolon: Kayag Ince um bosrttak] kerbanath bileserderk ittunidmasendaan olwgarsiur [Gekll 421,
Dane Boyutu: ince

Kayacr clugturan bllesenlarin tamearn 610" WK seyreklimis HED agtte kdgrir.

Sekil 42_ 17529 rodu Zimek
MIKROSKOBIK OZELLIREER

Doku: Kavag boyuttan brkac wir am ye varan van-osell karbonath bilessrder fle mikro fosil kawlolanmn
milkritlk Bir gmante e tuturidmas iyl clusmustor {5akil 432 v b}

Piegtnher

Karbanath Bileyenket, boyutlan birkag yiz pmye varan yan-kidgel mikribdk dokulu karbonath kayag
karmtdarit (5Kl 334 ve b,

Biyokiastlar, karbonath bRegenler arasinda a2 miktarda bulunur.
Mikritik cimento,
Kayag Adi: Kalk-aretit (karirvblanion taemamamn karbsnatbaon olusturduga kunmtag).

Ovrrafin Alizarin knmize B boyanmas sotwcurds 299 undan fatlassmin boyardy® tespit odimlstic,

by



Sekil 43. 17539 noly Setegine ait incs kes[t Fotograflan,
ter am'ye varan i kalsit bristellerinm daldurdupu o
parcalanfrrgir (a ve by,

Pelilloritil. moatriksten obusan kayas Eaknhikian yer
arnarar tarsfindac yogum bir sakilde kagilorsk

b



RAITUS KAHRAMANMARAS PAZARCIN ORNEELER] 1101 3024 INCE KESIT [MCECEMESI

VIME MADENCILE DRETIM SaiAv VE TIC. A. 5., Fuhsat 65059 ER: 2550761, Kahramanmarag-Pazarcik
(Akkoyuniu) tag ocaf sendaarndan derkenen 3 adet kirot dmegindean (17544, 17545 ve 17546] KT e
tesit Laborstuvarinda hanskenan Ihce kaditler Aragtema Mikroskeba Laboratovannds Fotegral makinesi
ile donatilmag NIKON ECLIPSE E400 POL marka polarizan mikrcakopta inceleneradk v fotsogratlanmigtr.

Sekll 1, Nkon Eclipse E400 POL By ] l/
KT . 7.
Kullarulan okjektifler va okiler, cizghsvl biydtme
Objektif Okiller Gizgisel Olgek (m)
2.5 10 S00
5 10 250

10 10 125



MID-9 1765 - 1785 m
SRNEK ND: 17544

E! Mumusretsinim §xclildard
Rt Sarwnsi bayaz [Sokil 2).

Dobow: mikrasparitk. matriks Ierisinde bowvuttan 'S mm ile Blrkas cm sraunda deflan bivoklestisr
{pelespod, gactropod kandalan e foraminifer fesillar) ile bovutan % mm lle % mm 3rasnda
imray skstraklastiar bulunur, Biyoklastiar kayacir %2¥sina yakanm clusturur, Kayracts yor par srlme
begluklan gérilir (Saldl 2),

Darst Boywdu: Ince-orta-in

Kayacn tim bilegenler %10 Tuk sayrettimis HO asitte kel rllr

Sekll 2. 17544 nolu Srmekte géniben biyoklastiar va srina betscdukidam
MIKROSKOBIK OrrLLicLER

Dodor: Mikrosparitib-spatitik {10 " den bk kakit kristalleri) matnik; ketisinda Bovuila birkag yliz
prm'den birkag crv've kadar biyoklastar {pelespod, Fetropod kadalan e iyl korunmiyg forambnifar
fosiflent], bayuthan birkss mvn'yve ulsgan kiirsms) oolit/plaolitler Igofunlukls bivoklasti pareanin strafird
saran algledin clugturdodul ve boyutlan mmvya ulssan 5z sakikiz wl kst kristallerindan olugmug
abstraidactyr bBudunwr. (Gekil 2a - d).

Elaganiar:

Biyoklzatiar, bolluklan yizde 200w, boyirian VeI yer Omye varat a0k renkl gastroped, pelespod kavke
parcalan ile i komnmug foraminifer fosilleridie {Sekil 3a - d]

"



Ooltt/pizolit, balluklary yizde L0 civannda boyutan yver yer birkac mm'yi ssan kiremsi bileyenderdir.
Bardarmmn markarinds biyaldastik parsalae bulonue v atrah slglada cawilidie, Difarladnim markedaninde
rorganik bilesen bulunmat, akglern yumak peklinde sanlarak clugturdudu bllesenderdir (Sekil 3b).

Intrsklastiar (i), sparitik matriks kertsinds bolluklan ylzde 5 den a boyatlan bitkas yiz pm'den mm yaran
kdgall, van-kbpal tanaciklar sekinda irikalsit kristalarini olugtUurdugu bilesenle mir

Molmeroapa itlk-cparit tnatriks, aglk renbdidir var yer boyutlan birkag pmiye varan pabetherden (koyvu grimsh
renkli kiigdk kalsit topsuldar olugur.

Kianyag dodh: Fosilll kirectag

cekil 3 17544 nolu omefine ait ince kesit Fotofraflan. Mirosparitik-sparitik matriks ipedsindakl
bivoklastlarin {(kavks pargalan ve forgminifer (F) foslller}, oodit/pizolithers wva inbrakdastacin pdriniimbar

thmegin Alizarin kg e boyanmast sonucuatnda bmarming yaken boyandsgd tespit edifmistin



MD-§ 37,70 « 3750 m

ORNTK 17808

El Muwnmmetinbn Szalllkdari

Renk: Sarims beynz cenkk kavag kahwe tenkli damarchdar tarafindan agsal sekide keslimighir [Saki 4}

Daku: Mikrosparitlk matriksten olugmus kKayag igerisinds boyutlan birkas om varan felespod kaviolan e
mm beyuilznnda foraminifer fosiller buluwwr [Seka 4.

Dane Bonsipba: Ince, arta, in

Kayac alugturan tim bllegender 36L0 Uk sareklindg HO| ssitie k3pdniir

e

kil 4. 17545 nal Smekte gdrilen palezpad kavkdan {l= kahverenklj darnarciklar
MIKROS KOS OZELLINLIR

Kayag yor yor yodun obmad Grare damadf mikeed: bovpamalar il bivoklast, skstrakdast Keran mikrospaitdk
mizttksten olugmugur {Sekil 5a -d}.

Bibesenter

Blvoklastlar (b, boyutian birkac mm"ve varan pelespod kawvkl  parcalanndan va kirermsl/elipsoddima
foraminier parcalarndan elusur (Sekil 5q - d}. Bolluklan yar ver yizde 5-7 avanndadir,

Ekstrakiast |=), boyvtlan yer yer  bBirkag pir amiys ulszan, kisell parcalar seklindadic (Sekil 5a - d).
Balluken viizde 35 civanndader

e



Mikrosparik matrikcte var yer yodun olosk Gzare demmich mikeleik boyamalsr e kilcal calaklar boyunca
voiun kahverengimsl dembd| mikeftiar bulunur |54k 53 - 1,

Wayng Adh: Fosilll kirectag
Omedlt Alirarin kirmizisi ile boyarmas sonucunda %98 den falasimn beoyandafs taspit coMmiglir,

ekl 5_ 17545 nolu Gmedine it inc: kest intografian. Divoldast lowran sparitik dobunan, demicoksil
mibritlk boymmalenn ve skstra kastiarn ghridaimber (a - d)
9.



Srmedim Allzarin kinvizru Bs boyarman sonucunda tamamma yakman boryaridiiy besplt edimisr,



MD-3 28.60~ 26.70

ORNEK NO- 17848

El Humiupesisin Szelliders
Rk Bayvanms-sanmy {Seki &),

Dokw; Mikrosparith: matriks iperizmde bivoklastiar igastropad pefespod kaviolon, sivger spakdler] va
foraminifer fosillan) He sktraklastis bulurur {$=kil £},

Daing Boyurty; Ince-orty-isd
Koyl olustyran tim bl e by 26200 Mk seyreltilmls HO asitte k3 pinr,

okl €, 17546 nalu Srmebteki ERstropod ks
MIKROSKORIK OZELLKLER

Dok WRkrosparitk hamur icerisinde gastrapod, pesped kavkion (3ekil 6, Sekll Ta), singsr spakiler;
(3ekil 7a ) e Foraminifar fosiben va intraklastlar bulunar. Kayas kleal kaksic daniarlarnca kezdmisur,

Biactaibor

BlyoHastlar, boyutian birkag yiig rn'den birkag em'ye varan @sthep, pelespod  kavkilan e stnger
spekilbec! ve mikoro foraminifer fosflerndsn Hugur |5ekl Ta - dj. L‘/'

e



Intraklastiar, sparitik matoks iceriinds boluklan yirede 2'chan 3z bayutlan hirkag wiiz pm slvarieada kg,
varekduedi tanacikler seklinde in kalsk kristaleridn SlugturduBu bilesanierdir.

MBrosparitik inatrlks kogr ranklidic,

Mayag Ad: Fosidl kiractas:

ekl 717546 noky Brredine aft Ince kesit fetofrafian. Mkrosparih matriks iparfindeki bapakastlar Ba
siwger spakdllerindn b ve dj gdlniim (7 - ).

V.



Orrreffin ANzarin bineas ite Boyanmas sonucunda tamamina yesonm hoyarschdy tespi ediimistic
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EK-8
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Tel: +27 (0) 11 923 0800 Fax: +27 (0) 11 392 4715 web: www.amis.co.za
11 Gewel Street (off Hulley Road), D1 Isando Business Park, Kempton Park, 1609
P.O. Box 856, Isando, 1600, Gauteng, South Africa, a division of the Set Point Group

AMIS0250

Certified Reference Material

Fluorite, Witkop Flourspar Mine
Zeerust, South Africa

Certificate of Analysis

Recommended Concentrations and Limits*2
(at two Standard Deviations)

Certified Concentrations

FISE* 899 + 046 %
U M/ICP 65 + 0.8 ppm
Specific Gravity 2.93 + 0.08

Provisional Concentrations

ThM/IICP 120 = 0.22 ppm

1. Manufacturers recommended limits for use of the material as control samples, based on two
standard deviations, calculated using “Between Laboratory” statistics for treatment of the data
for trivial, non-trivial and technically invalid results. See sections 1, 9 and 12.

2. There is additional certified major element data presented on p2 and uncertified trace element
data presented as an appendix.

3. Or, by applying a chemical conversion factor Fx2.0547= CaF,; CaF,= 18.472%

Directors:GJ Horsfield (CEO), MD Evers (CFO)(British), SJ Ingram, K Gerber,
M McWha, N Robinson, MH Snelling, J Vassiloudis, D Williams



Major Element

Recommended Concentrations and Limits
(at two Standard Deviations)

Certified Concentrations

CaO 36.32 + 042 %
Fe,O; 293 + 0.06 %
MgO 1477 + 090 %
MnO 084 * 0.06 %
SiO, 393 £ 020 %
LOlI 3350 * 060 %

Provisional Concentrations
ALO; 0.44 *+ 0.10 %

Informational Means

KO 012 %
P,Os 0.04 %
TiO, 0.02 %
1. Intended Use: AMIS0250 can be used to check analysis of samples of fluorite bearing

rocks with a similar grade and matrix.

It is a matrix matched Certified Reference Material, fit for use as control samples in routine assay
laboratory quality control when inserted within runs of samples and measured in parallel to the
unknown. Its purpose is to monitor inter-laboratory or instrument bias and within lab precision. It
can be used, indirectly, to establish the traceability of results to an S| system of units.

The recommended concentrations and limits for this material are property values based on a
measurement campaign (round robin) and reflect consensus results from the laboratories that
participated in the round robin.

Slight variations in analytical procedures between laboratories will reflect as slight biases to the
recommended concentrations (see 19). Good laboratories will report results within the two standard
deviation levels with a failure rate of <10 %.

The CRM can also be used for method development and for the calibration of equipment.

2. Origin of Material: AMIS0250 is a commissioned CRM made up of material supplied by
ENRC from the Witkop Flourspar Mine; 18km south of the town of Zeerust and 115 km west of
Rustenburg, in the North West Province of South Africa. The Witkop fluorspar deposits are large
bedded replacement deposits of the classical Mississippi Valley type. They occur in the Transvaal
Basin, within 2550 million year old dolomites of the Malmani Subgroup, Transvaal Supergroup.
Fluorspar mineralisation occurs mainly associated with stromatolites in the Middle Frisco Zone and
appears to have been introduced post deposition by hydrothermal brines. The fluorite occurs as a
filling in permeable beds; within small gas cavities in the stromatolites.

3. Mineral and Chemical Composition: Mineralogically this ore is primarily dolomite with
fluorite. Major other minerals are calcite, mica, and talc (3% to 10%); with traces of quartz,



sulphides and chlorite. The sulphides make up <3%, dominantly pyrite, with minor pyrhotite,
sphalerite and galena.

4. Appearance: The material is a very fine powder. It is colored a Medium Light Grey
(Corstor 10Y 6/2).

5. Handling instructions: The material is packaged in Laboratory Packs and Explorer
Packs that must be shaken or otherwise agitated before use. Normal safety precautions for
handling fine particulate matter are suggested, such as the use of safety glasses, breathing
protection, gloves and a laboratory coat.

6. Method of Preparation: The ore is crushed, then dry-milled and air classified to 100%
<54p. This fine powder is mixed in a blender for 14 hours and then split down into numbered 1 kg
tubs. These lots are sampled for quality control and for round robin analysis. Quality control will
typically comprise sampling 30 tubs selected from the whole stream. Round robin samples are
selected the same way, so that one laboratory will receive samples from the beginning, end, and
from throughout the batch.

7. Methods of Analysis requested:

Fluoride — lon Selective Electrode.

Multi element scan to include U & Th. Multi-acid total digestion, ICP-OES or ICP-MS.
Majors ( Al,Os, Ca0, Cr,03, Fe,03, K,0, MgO, MnO, Na,0, SiO,, TiO,. LOI. ) XRF fusion.
SG (. gas pychometer ).

rPONPE

8. Information requested:

State and provide brief description of analytical techniques used.

State aliquots used for all determinations.

Results for individual analyses to be reported ( not averages )

All results for Rare Earth Elements to be reported in ppm (not as oxides).

All results for multi-element scans to be reported in ppm.

All results for major elements to be reported in %, as oxides.

Report all QC data, to include replicates, blanks and certified reference materials used.

NogakwdE

9. Method of Certification: Sixteen laboratories were each given eight randomly selected
packages of sample. Fourteen of the laboratories submitted results.

Final limits were calculated after first determining if all data was compatible within a spread
normally expected for similar analytical methods done by reputable laboratories. Data from any one
laboratory was then removed from further calculations when the mean of all analyses from that
laboratory failed a “t test” of the global means of the other laboratories. The means and standard
deviations were then re-calculated using all remaining data. Any analysis that fell outside of the
new two standard deviations was removed from the ensuing data base. The mean and standard
deviations were again calculated using the remaining data.

The “between-laboratory” standard deviation is used in the calculation to eliminate technically and
statistically invalid data. Upper and lower limits are based on the standard deviation of the
remaining data, which reflect individual analyses and can be used to monitor accuracy in routine
laboratory quality control. This is different to limits based on standard deviations derived from
grouped set of analyses (see 12), which provide important measures for precision and trueness,
but which are less useful for routine QC.

Standards with an RSD of near or less than 5 % are termed “Certified”, RSD’s of between near 5 %
and 15 % are termed “Provisional”’, and RSD’s over 15 % are termed “Informational”.



10. Participating Laboratories: The 14 out of 16 laboratories that provided results timeously
were (not in same order as in the table of assays):

Activation Laboratories Pty Ltd (ActLabs) CA

ALS Chemex Laboratory Group Brisbane Australia
ALS Chemex Laboratory Group Johannesburg SA
ALS Chemex Laboratory Group Perth WA
Genalysis Laboratory Services W Australia

Set Point Laboratories (Isando) SA

SGS Australia Pty Ltd (Newburn) WA

SGS Geosol Laboratories Ltda (Brazil)

SGS Mineral Services Callao (Peru)

SGS Mineral Services Lakefield (Canada)

SGS South Africa (Pty) Ltd - Booysens JHB

12 SGS Toronto (Canada)

13 Ultra Trace (Pty) Ltd WA

14 Vergenoeg Mining Company (SA)

O© o0 ~NOUDSWNLPE

ol
= O

11. Assay Data: Data as received from the laboratories for the important certified elements
listed on pl are set out below.

Lab F U Th A203 | CaO | Cr203 | Fe203 | K20 MgO MnO Na20 | P205 Sio2 SO3 Tio2 Lol SG

Code ISE M/ICP M/ICP XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF pycnometer
% ppm ppm % % % % % % % % % % % % %

A 8.66 0.23 36.14 331 0.12 15.38 0.98 0.05 3.74 33.42 2.94

A 8.91 0.27 36.12 3.39 0.12 15.40 0.96 0.05 3.79 33.34 2.99

A 8.76 0.33 36.18 3.38 0.12 15.88 0.98 0.05 3.89 33.36 2.93

A 9.00 0.22 36.02 3.32 0.12 1537 0.98 0.05 3.68 33.35 2.96

A 8.81 0.28 35.95 3.33 0.12 15.36 0.98 0.05 3.79 33.25 2.94

A 9.00 0.27 36.00 3.28 0.12 15.18 0.98 0.06 3.76 33.24 2.97

A 8.86 0.28 36.13 3.34 0.12 15.43 0.99 0.05 3.76 33.13 2.93

A 8.81 0.28 35.80 331 0.12 15.44 0.99 0.05 3.72 33.12 2.94

B .93 6.35 1.40

B 36 6.58 1.30

B 35 6.65 1.30

B 72 6.23 1.40

B 9.40 6.60 1.40

B 9.68 6.97 1.30

B 9.42 6.91 1.30

B 9.29 6.53 1.30

C 5.70 .10 2.94

C 6.30 1.20 2.93

C 6.00 1.20 2.94

C 5.90 1.10 2.93

C 6.20 1.20 2.92

C 6.10 1.20 2.92

C 6.70 1.20 2.88

C 5.80 1.10 2.93

D 9.03 5.05

D 18 5.47

D 10 2.80

D 92 5.00

D 12 5.09

D .04 5.05

D 9.00 4.88

D 8.90 5.06

E 0.67 2.59 0.04 2.12

E 0.67 4.59 0.03 4.08

E 0.68 4.58 0.0 2.10

E 0.67 4.57 0.0 2.09

E 0.71 4.66 0.0 4.35

E 0.67 4.57 0.04 2.09

E 0.66 457 0.03 4.16

E 0.67 458 0.03 211

F 781 6.81 124 041 36.50 2.93 0.11 14.60 0.79 0.06 3.98 0.02 33.10

F 7.40 6.57 117 0.40 36.60 2.96 0.11 14.50 0.80 0.06 3.91 0.02 32.80

F 8.14 6.59 1.19 041 36.60 2.93 0.11 14.60 0.79 0.06 3.97 0.02 33.00

F 7.2 46 16 0.40 50 94 0.11 4.50 0.80 0.0 .90 0.0 90

F 7.7 90 22 0.40 50 94 0.11 4.50 0.80 0.0 .88 0.0 .00

F 7.6 7 0.4 60 95 0.10 4.60 0.80 0.0 .96 0.0 100

F 7.7 5 0.4 50 95 0.11 2.60 0.80 0.04 .98 0.0 70

F 75 8 . 0.4 60 93 0.11 2.60 0.79 0.05 94 0.0 50

G .85 6.90 1.30 0.36 .50 2.95 0.10 14.45 0.84 0.02 .96 .34

G 91 7.10 1.40 0.35 20 2.90 0.10 14.25 0.82 0.03 .94 .00

G 53 7.80 1.60 0.35 .00 2.89 0.10 14.15 0.82 0.03 89 34

G 82 7.10 1.30 0.35 30 2.92 0.10 14.30 0.83 0.02 88 52

G 1 7.00 40 037 70 9 0.10 4.40 0.84 0.0 4.0 33.

G 7 6.60 30 0.38 20 9 0.10 4.25 0.82 0.0 2.1 33.

G 0 6.80 30 041 70 0 0.10 4.45 0.84 0.0 4.4 32.

G 6 7.70 40 0.36 10 8 0.10 4.20 0.82 0.0 8 32.

H 8.21 1.40 0.42 40 2.95 0.10 15.00 0.84 0.02 3.91 80

H 7.87 1.40 0.44 30 0.02 2.90 0.11 15.00 0.85 0.04 2.03 0.02 70

H 8.06 1.30 0.43 60 0.01 2.93 0.10 14.90 0.85 0.05 3.94 0.01 70

H 8.50 1.30 0.44 70 0.02 2.95 0.10 15.00 0.85 0.04 3.97 0.01 70

H 7.65 1.30 0.44 .90 0.01 2.97 0.11 15.00 0.86 0.04 3.99 0.02 70

H 8.88 1.20 0.42 36.30 2.90 0.10 14.90 0.83 0.02 3.83 0.02 33.80

H 8.50 1.20 0.44 36.40 0.01 2.94 0.10 14.90 0.85 0.03 3.92 0.01 33.80

H 8.45 1.30 0.44 36.90 2.93 0.10 15.10 0.87 0.04 2.01 0.01 33.80




Assay data (cont)
Lab F U Th Al203 Cao Cr203 Fe203 K20 Mgo MnO Na20 P205 Sio2 SO3 TiO2 LOI SG
Code ISE M/ICP M/ICP XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF XRF pycnometer
% ppm ppm % % % % % % % % % % % % %

| .15 .70 0.80 0.49 6.16 2.91 0.11 14.53 0.85 0.0 0.05 .85 0.02 .65 2.98
| .14 .00 1.10 0.50 6.16 2.90 0.11 14.56 0.85 0.0 0.05 .90 0.02 .75 2.96
| .17 .00 1.00 0.4 6.37 2.91 0.11 14.64 0.85 0.0 0.05 .87 0.02 .65 2.94
| .22 .80 1.00 0.4 6.11 2.88 0.11 14.53 0.85 0.0! 0.05 .89 0.02 .66 2.94
| .23 .70 1.00 0.4 6.14 2.88 0.11 14.50 0.85 0.0! 0.05 .91 0.02 .66 2.97
| .24 .00 1.10 0.51 6.11 2.88 0.11 14.58 0.84 0.0! 0.05 .88 0.02 .54 2.98
| 9.14 6.00 1.00 0.50 36.08 2.88 0.11 14.56 0.85 0.04 0.05 3.88 0.02 33.58 2.95
| 9.11 6.20 1.10 0.50 36.18 2.89 0.11 14.56 0.85 0.05 0.05 3.87 0.02 33.58 2.95
J 6.50 1.20 2.

J 6.70 1.10 2.

J 6.90 1.30 2.

J 6.70 1.00 2.

J 6.60 .00 .88
J 6.70 .50 .85
J 7.30 .10 .87
J 6.80 .20 .86
L .34 6.96 1.2 2.89
L 9! 6.89 1.2 2.8!
L 0. 6.87 1.2; 2.8
L .8 6.68 1.1 3.0
L 2! 6.64 1.1 2.94
L 9.47 6.67 1.16 2.99
L 9.74 6.18 1.18 2.89
L 9.11 7.13 1.22 2.93
M .0: 6.90 1.90 0.48 6.68 0.01 .15 0.01 15.76 0.92 0.04 0.04 .85 0.0: .84 .93
M 9. 7.60 1.20 0.44 6.41 0.01 .18 0.02 15.80 0.92 0.07 0.04 .87 0.0: .84 .96
M .5 6.80 1.10 0.47 6.50 0.01 .17 15.85 0.92 0.04 0.04 .87 0.0: .81 .01
M .7/ 6.20 1.20 0.49 6.44 0.01 .16 0.02 15.66 0.92 0.06 0.04 .84 0.0: .75 .02
M .0 6.50 0.90 0.41 6.74 0.01 .14 0.02 15.74 0.91 0.07 0.04 .90 0.0: .81 .95
M .09 7.30 1.10 0.41 6.56 0.01 .18 0.01 15.71 0.91 0.04 0.04 .81 0.0: 77 .01
M 8.87 7.40 1.00 0.48 36.38 0.01 3.13 0.01 15.86 0.91 0.05 0.04 3.81 0.02 33.77 2.96
M 8.84 6.40 1.00 0.47 36.37 0.01 3.16 0.01 15.66 0.91 0.04 0.03 3.89 0.03 33.80 2.94
O 77 6.50 1.30 0.41 .30 0.01 2.95 0.11 14.50 0.85 0.0: .91 1.70 0.01 .25 2.84
] .79 6.70 1.30 0.40 .30 0.01 2. 0.11 14.50 0.85 0.0: .89 1.72 0.01 .48 2.86
] .83 6.30 1.20 0.40 .10 0.01 2. 0.11 14.55 0.85 0.0 .86 1.68 0.01 .39 2.88
O .90 6.30 1.20 0.41 .30 0.01 2. 0.10 14.50 0.85 0.0: .86 1.71 0.02 .31 2.87
] .75 6.60 1.20 0.40 6.30 0.01 2.95 0.11 14.55 0.86 0.03 3.90 1.71 0.01 .80 2.88
] .76 6.70 1.30 0.40 6.20 0.01 2.95 0.11 14.50 0.85 0.03 3.86 1.74 0.01 .53 2.87
] .70 6.30 1.20 0.40 6.40 0.01 2.95 0.11 14.55 0.85 0.03 3.93 1.75 0.01 .73 2.88
[e] 8.61 6.40 1.20 0.40 36.30 0.01 2.93 0.11 14.60 0.86 0.03 3.93 1.74 0.01 33.58 2.88
P .11 6.40 1.20 0.51 .10 2.99 0.1 14.50 0.86 4.04 1.60 0.0: .73 2.95
P .17 6.40 1.10 0.51 .20 2.95 0.1 14.50 0.85 4.06 1.58 0.0: 77 2.95
P .22 6.30 1.20 0.51 .10 2.94 0.1 14.40 0.85 3.94 1.52 0.0: .76 2.96
P .08 6.10 1.10 0.54 .10 2.95 0.1 14.50 0.85 4.13 1.52 0.0: .68 2.94
P .07 6.60 1.20 0.49 .20 3.00 0.1 14.40 0.84 3.96 1.55 0.0: .66 2.95
P 8.52 6.20 1.00 0.49 36.10 2.96 0.18 14.40 0.84 3.91 1.44 0.03 33.78 2.98
P 8.95 6.70 1.20 0.50 36.40 2.97 0.18 14.60 0.85 4.06 1.56 0.03 33.65 2.95
P 8.47 6.40 1.10 0.48 36.20 2.95 0.18 14.50 0.85 3.92 1.57 0.02 33.71 2.95

12. Measurement of Uncertainty: The samples used in the certification process were

selected in such a way as to represent the entire batch of material and were taken from the final
packaged units; therefore all possible sources of uncertainty (sample uncertainty and measurement

uncertainty) are included in the final combined standard uncertainty determination.

The uncertainty measurement takes into consideration the between lab and the within lab
variances and is calculated from the square roots of the variances of these components using the

formula:

Combined standard uncertainty=sqrt((between lab.var/no of labs) + ( mean square within lab.var /no of assays))

These uncertainty measurements may be used, by laboratories, as a component for calculating the
total uncertainty for method validation according to the relevant ISO guidelines.

Analyte Method Unit S L2 Sw 3 CSU *
F ISE % 0.232 0.159 0.162 0.057

U M/ICP ppm 0.391 0.270 0.258 0.090
Th M/ICP ppm 0.110 0.077 0.064 0.024
Al203 XRF % 0.049 0.052 0.016 0.020
CaO XRF % 0.209 0.162 0.139 0.060
Fe203 XRF % 0.032 0.025 0.025 0.011
K20 XRF % 0.026 0.030 0.003 0.011
MgO XRF % 0.449 0.459 0.071 0.163
MnO XRF % 0.034 0.038 0.007 0.014
P205 XRF % 0.008 0.009 0.003 0.004
Si02 XRF % 0.100 0.082 0.054 0.028
TiO2 XRF % 0.006 0.006 0.004 0.003
LOI XRF % 0.301 0.284 0.118 0.102
SG pycnometer 0.043 0.036 0.025 0.013

. S - Std Dev for use on control charts.

OL - Betw Lab Std Dev, for use to calculate a measure of accuracy.

the total uncertainty in method validation.

. Sw - Within Lab Stc Dev, for use to calculate a measure of precision.
. CSU - Combined Standard Uncertainty, a component for use to calculate




13. Certified values: The Certified, Provisional and Indicated values listed on pl of each
certificate fulfill the AMIS statistical criteria regarding agreement for certification and have been
independently validated by Dr Barry Smee, BSc, PhD, P.Geo, (B.C.).

14, Metrological Traceability: The values quoted herein are based on the consensus values
derived from statistical analysis of the data from an inter laboratory measurement program.
Traceability to Sl units is via the standards used by the individual laboratories, the majority of which
are accredited, who have maintained measurement traceability during the analytical process.

15. Certification: AMIS0250 is a new material.

16. Period of validity: The certified values are valid for this product, while still sealed in its
original packaging, until notification to the contrary. The stability of the material will be subject to
continuous testing for the duration of the inventory. Should product stability become an issue, all
customers will be notified and notification to that effect will be placed on the www.amis.co.za
website.

17. Minimum sample size: The majority of laboratories reporting used a 0.5g sample size for
the ICP. This is the recommended minimum sample size for the use of this material.

18. Availability: This product is available in Laboratory Packs containing 1kg of material and
Explorer Packs containing custom weights (from 50g to 2509) of material. The Laboratory Packs
are sealed bottles delivered in sealed foil pouches. The Explorer Packs contain material in
standard geochem envelopes, vacuum sealed in foil pouches.

19. Recommended use: The data used to characterize this CRM has been scrutinized using
outlier treatment techniques. This, together with the number of participating laboratories, should
overcome any “inter-laboratory issues” and should lead to a very accurate measure for the given
methods, notwithstanding the underlying assumption that what the good inter-laboratory labs
reported was accurate. However an amount of bad data might have had an effect, resulting in
limits which in some situations might be too broad for the effective monitoring of a single analytical
method, laboratory or production process. Users should set their own limits based on their own
data quality objectives and control measurements, after determining the performance
characteristics of their own particular method, using a minimum of 20 analyses using this CRM.
User set limits should normally be within the limits recommended on pl and 2 of this certificate.

20. Legal Notice: This certificate and the reference material described in it have been
prepared with due care and attention. However AMIS, Set Point Technology (Pty) Ltd, Mike
McWha, Dr Barry Smee and Smee and Associates Ltd; accept no liability for any decisions or
actions taken following the use of the reference material.

26 June 2012

Certifying Officers:

African Mineral Standards:

Mike McWha
BSc (Hons), FGSSA, MAusIMM, Pr.Sci.Nat

Geochemist:

Barry W. Smee
BSc, PhD, P.Geo, (B.C.)


http://www.amis.co.za/

Appendix — uncertified trace element statistics

Analyte | Method Unit Mean 2SD RSD% n
Al M/ICP % 0.24 0.03 6.98 87
As M/ICP ppm 23.63 7.27 15.38 86
Ba M/ICP ppm 56.22 15.67 13.94 95
Be M/ICP ppm 0.17 0.08 24.03 85
Bi M/ICP ppm 0.09 0.04 22.98 70
Ca M/ICP % 24.26 2.16 4.46 76
Cd M/ICP ppm 4.79 0.66 6.89 89
Ce M/ICP ppm 23.31 4.00 8.57 89
Co M/ICP ppm 4.31 0.76 8.75 90
Cr M/ICP ppm 51.36 25.92 25.24 80
Cs M/ICP ppm 0.69 0.10 7.25 70
Cu M/ICP ppm 41.11 12.31 14.97 77
Dy M/ICP ppm 0.54 0.08 6.91 38
Er M/ICP ppm 0.35 0.07 10.54 40
Eu M/ICP ppm 0.19 0.03 7.25 39
Fe M/ICP % 2.04 0.16 3.87 90
Ga M/ICP ppm 0.91 0.52 28.54 91
Gd M/ICP ppm 0.66 0.10 7.74 39
Ge M/ICP ppm 0.10 0.13 60.67 31
Hf M/ICP ppm 0.19 0.08 21.56 85
Ho M/ICP ppm 0.11 0.02 8.93 39
In M/ICP ppm 0.02 0.01 21.12 68
K M/ICP % 0.10 0.02 7.95 91
La M/ICP ppm 16.51 2.83 8.57 89
Li M/ICP ppm 7.93 1.92 12.12 81
Lu M/ICP ppm 0.04 0.02 17.58 55
Mg M/ICP % 8.64 0.83 4.78 87
Mn M/ICP ppm 6298 493 3.92 91
Mo M/ICP ppm 0.79 0.31 19.44 88
Na M/ICP % 0.04 0.01 15.02 80
Nb M/ICP ppm 0.47 0.18 19.33 84
Nd M/ICP ppm 6.24 0.59 4,75 39
Ni M/ICP ppm 14.68 6.97 23.73 86
P M/ICP ppm 158.10 50.85 16.08 79
Pb M/ICP ppm 11.36 3.84 16.90 86
Pd M/ICP ppm 4.40 0.24 2.72 8
Pr M/ICP ppm 2.11 0.27 6.35 39
Rb M/ICP ppm 4.03 0.62 7.74 80
Re M/ICP ppm 0.00 0.00 27.26 32
S M/ICP % 0.70 0.11 7.51 87
Sb M/ICP ppm 1.46 0.41 14.06 87
Sc M/ICP ppm 0.57 0.59 51.81 49
Se M/ICP ppm 0.66 0.79 60.07 39
Si M/ICP % 1.95 0.04 1.06 8
Sm M/ICP ppm 0.69 0.04 3.05 35
Sn M/ICP ppm 0.41 0.43 52.87 50
Sr M/ICP ppm 41.24 5.80 7.03 94
Ta M/ICP ppm 0.34 0.66 97.54 25
Th M/ICP ppm 0.09 0.04 22.83 64
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SUMMARY STATISTICS

Recommended Concentrations and Limits
(at two Standard Deviations)

Major Oxides

Certified Concentrations

6
Analyte | Method | “Certified(p) d:\\llvi:tisgra\r}g:;(-"- Unit
Al203 XRF! 0.80 0.11 %
Ca0 XRF! 48.31 1.67 %
Cr20s XRF! 0.378 0.030 %
Fe20s XRF! 0.782 0.13 %
K20 XRF! 0.03 0.01 %
MgO XRF! 0.833 0.071 %
MnO XRF! 0.05 0.01 %
SiO> XRF! 10.1 0.68 %
CCE | ASTM C25° 86.60 1.95 %
LOI LOPR 38.71 0.39 %
Provisional Concentrations
6
Analyte | Method | ®Provisional d:‘\',"lgt?;ﬁr;g:;ﬂ Unit
Na:O | XRF! 0.02 0.01 %
SOs XRF! 0.05 0.03 %
TiO2 XRF! 0.05 0.02 %




1. Certified Concentrations and Uncertainties

AMIS0461 is a new standard material, developed and certified in May, 2017. Table 1 gives the certified
major oxides concentrations, combined and expanded uncertainty for certified reference material. Table
2 shows the provisional major oxides concentrations, two standard deviations, combined and expanded
uncertainty.

Table 1. Certified major oxides concentrations, two standard deviations, combined and expanded

uncertainty.
- % 5Combined 5Two Standard "Expanded .
Analyte | Method | “Certified(u) | N | n | k | pop | yncertainty (uc) | deviation (25) uncertginty Uy | Ynit
Al203 XRF! 0.80 14 | 112 | 2.16 6.9 0.055 0.1 0.1 %
CaO XRF! 48.31 151120 | 2.14 1.7 0.837 1.67 2 %
Cr203 XRF! 0.378 7 56 245 |1 4.0 0.015 0.030 0.04 %
Fe20s3 XRF! 0.782 151120 | 2.14 8.3 0.065 0.13 0.1 %
K20 XRF! 0.03 11| 84 2.23 | 18.5 0.006 0.01 0.01 %
MgO XRF! 0.833 12 | 96 2.20 4.2 0.035 0.07 0.1 %
MnO XRF! 0.05 9 72 2.31 11.0 0.005 0.01 0.01 %
SiO2 XRF? 10.1 13104 | 2.18 3.4 0.34 0.68 0.7 %
CCE ASTM C253 86.60 2 16 | 12.71 1.1 0.976 1.95 12 %
LOI LOI2 38.71 14 | 112 | 2.16 0.5 0.194 0.39 0.4 %
Table 2. Provisional major oxides concentrations, two standard deviations, combined and expanded
uncertainty.
. % 5Combined 5Two Standard "Expanded .
Analyte | Method | “Provisional | N | n K RSD | uncertainty (uc) deviation (2s) uncertginty (U) Unit
Na20 XRF! 0.02 6 | 44 | 2.57 | 33.1 0.006 0.01 0.02 %
SOs3 XRF! 0.05 5 |40 | 2.78 | 29.5 0.014 0.03 0.04 %
TiO2 XRF' 0.05 11 185|223 | 174 0.009 0.02 0.02 %
1. XRFis X-ray Fluorescence
2. LOlis Loss on Ignition
3. CCE is Calcium Carbonate Equivalent, ASTM is American Society for Testing and Minerals
4. The certified value , is an unweighted grand mean of the means of N accepted sets of data from different
laboratories and n number of test sample replicates. The certified value is traceable to Sl units and is reported
on a dry basis.
5. The combined uncertainty of the certified value is the within-laboratory reproducibility standard deviation
derived from the analysis of variance of results from N number of laboratories and n number of sample
replicates.
6. The two standard deviations (2s) is calculated as for example: uc x 2 = 0.23 x 2=0.46%. See section 23,
page 12 for recommended use in quality control.
7. Expanded uncertainty (U) at a confidence level of 95% is determined by multiplication of the combined
uncertainty (uc) with a coverage factor (k) found from N-1 degrees of freedom (see Appendix 6 for t-distribution
table). Example: U = 2.36 x 0.23=0.54%.
8. Provisional: the reported provisional concentrations are to be used as indicative values only.




2. Intended Use

AMIS0461 is a matrix matched Certified Reference Material, fit for use as a control sample in routine
assay laboratory quality control when inserted within runs of test samples and measured in parallel
to test samples. This material can also be used for method development, use as independent
calibration verification check standard (i.e. if not used as a calibration standard in an instrument
calibration), or for validation of accuracy in a method validation exercise (see Appendix 3). The
recommend procedure for the use of this CRM as a control standard in laboratory quality control is
to develop a Shewhart chart, where a mean value and corresponding 1, 2 and 3 standard deviations
are derived from replicate measurements of the CRM (see Appendix 4). This CRM can also be used
to assess inter-laboratory or instrument bias and establish within-laboratory precision and within-
laboratory reproducibility. The certified concentrations and expanded uncertainty for this material are
property values based on an inter-laboratory measurement campaign and reflect consensus results
from the laboratories that participated in the exercise.

3. Abbreviations and Symbols
Abbreviations and symbols used in this document are shown in Table 3.

Table 3. Abbreviations, symbols and descriptions.

Abbreviation/Symbol | Description

Alpha (a) Significance level (denoted by alpha, ‘a’) of 0.05 or 5%
ANOVA Analysis of variance by statistical means

BIF Banded iron formation

CRM Certified reference material

df Degrees of freedom, typically, n-1, or N-1

Fealc Calculated F statistic from ANOVA or Fisher’s test

F-critical or Frit

F-critical value from F-distribution table

GOl

Gain on ignition

Ho Null hypothesis

H1 Alternate hypothesis

g/t Grams per tonne

k Coverage factor, e.g. k=2 for 95% level of confidence
LOC Level of confidence or confidence level
LOD Limit of detection

LOQ Limit of quantitation

LOI Loss on ignition

MS Mean squares (ANOVA)

MSb Mean squares between(ANOVA)

MSw Mean squares within (ANOVA)

N Number of labs

n Number of replicates

v Property or certified value of a CRM




Table 3: Continued

Abbreviation/Symbol | Description

p ‘p-value’ a measure of the strength of evidence against Ho

P Total number of data points in ANOVA

ppm Parts per million. Equivalent to g/t

RSD Relative standard deviation usually expressed as % at a 68% LOC

Replicates Replicg_tion is th_e repet!tion of an experimental cgndition so that the
variability associated with an analysis can be estimated (ASTM E1847)

S Standard deviation

Sr Within laboratory repeatability as derived from ANOVA

Ss Between laboratory standard deviation as derived from ANOVA

SS Sum of squares in ANOVA

SST Total variation in ANOVA

SSB Between group (laboratory) variance

SSW Within group (laboratory) variance

2s Two times standard deviation

Sl Standard International system of units

tealc Calculated t statistic from a one-sample, two-tailed t-test

t-critical or tcrit

t-critical value at given alpha and degrees of freedom

Tonne A metric ton, is a unit of mass equaling 1000 kilograms
=TINV(5%,df) MS Excel function for t-critical value at LOC 95% and df

U Expanded uncertainty at a given k

u Standard uncertainty at k=1

Uc Combined standard uncertainty at k=1

um Micron, is an Sl derived unit of length equaling 1x107% of a meter




4. Uncertified Concentration Values

Appendix 1 gives uncertified concentrations for other elements present in the CRM.

5. Units

All results for major oxides are reported as oxides in percentages.

6. Analytical and Physical Methods

A complete list of analytical and physical methods as generic method codes with a brief description of
the methods is available on the AMIS web site www.amis.co.za

7. Origin of Material

Limestone is a sedimentary rock composed primarily of calcium carbonate (CaCOs3) in the form of the
mineral calcite. It most commonly forms in clear, warm, shallow marine waters. It is usually an organic
sedimentary rock that forms from the accumulation of shell, coral, algal, and fecal debris. It can also be
a chemical sedimentary rock formed by the precipitation of calcium carbonate from lake or ocean water.

8. Approximate Mineral and Chemical Composition

Limestone is by definition a rock that contains at least 50% calcium carbonate in the form of calcite by
weight. All limestones contain at least a few percent other materials. These can be small particles
of quartz, feldspar, clay minerals, pyrite, siderite, and other minerals. It can also contain large nodules
of chert, pyrite, or siderite.

9. Health and Safety

The material is a very fine powder coloured Very light grey (5Y 8/1). Safety precautions for handling
fine particulate matter are recommended, such as the use of safety glasses, breathing protection,
gloves and a laboratory coat.

10. Method of Preparation

The particle size distribution for this material was shown to have a nominal top size of 54um (95%
passing 54um). The procedure of preparation in brief is as follows: the material was crushed, dry-milled
and air-classified to <54um. It was then blended in a bi-conical mixer, systematically divided and sealed
into 1kg Laboratory Packs. Explorer Packs are then subdivided from the Laboratory Packs as required.
Final packaged units were then selected on a random basis and submitted for analysis to an
independent laboratory accredited with the 1SO17025:2005 standard of general requirements for the
competence of testing and calibration laboratories. The results obtained from this laboratory are then
evaluated statistically by AMIS for homogeneity.

11. Handling

The material is packaged in Laboratory Packs and Explorer Packs that must be shaken or otherwise
agitated before use. The analyte concentrations are quoted on a dry basis, therefore the user needs to
determine the moisture content in order to convert any obtained assay values to an air-dry basis (see
Appendix 5 for an example calculation).


http://www.amis.co.za/
http://geology.com/rocks/sedimentary-rocks.shtml
http://geology.com/minerals/calcite.shtml
http://geology.com/minerals/quartz.shtml
http://geology.com/minerals/feldspar.shtml
http://geology.com/minerals/pyrite.shtml
http://geology.com/rocks/chert.shtml

12. Methods of Analysis Requested

1. Majors (Al203, CaO, Cr203, Fe203, K20, MgO, MnO, Naz20, SiOz, SO3, TiOz2, P20s, V20s, and
LOI) XRF
2. Calcium Carbonate Equivalent (CCE) by ASTM C25 Method

13. Information Requested of Participating Laboratories

The following information was requested of the participating laboratories for the development of this
CRM:

State aliquots used for all determinations.

All results for major elements to be reported as oxides in percentages.

Report all QC data, to include replicates, blanks and certified reference materials used.

State and provide brief description of analytical techniques used.

Send a PDF and excel of the results. (Excel template format was sent to the labs. If you have
not received it, please email Melesha and she will send it through)

abkrwh =

14. Certification of Mean and Estimation of Measurement Uncertainty

The samples used in this certification process have been selected in such a way as to represent the
entire batch of material and were taken from the final packaged units; therefore all possible sources of
uncertainty are included in the combined standard uncertainty determination. Initially the data submitted
by all of the laboratories are subjected to a z-score test, equation [1] to exclude outliers and the
remaining data sets examined for their normality in distribution. This is followed by the exclusion of
further outliers as defined by the IUPAC Harmonised Protocol of 1995 in which both Cochran and
Grubbs tests are applied until all outliers are identified, equations [2], [3], [4] and [5]. A grand mean and
standard deviation is re-calculated using all remaining data (Thompson, 2008; Carr, 2011) (see
Appendix 2). These data are then subjected to an analysis of variance (ANOVA) as per equations,
[10],[11],[12],[13] and [14] in Appendix 2. The mean squares for data within and between laboratories
derived from ANOVA are used to compute the within-laboratory reproducibility, or combined standard
uncertainty as shown in Appendix 2, equation [15], [16] and [17]. The Horwitz function is applied to
assess the performance of the data under consideration with respect to precision as relative standard
deviation (equations [6], [7] and [8]). Should the ratio of the observed %RSD and a calculated %RSD
be <2, the observed %RSD is accepted (Horwitz & Albert, 2006). A final certified value is then found
by calculating a grand mean of equally weighted individual laboratory means [9] (ISO Guide 35, 2003;
Barwick & Pritchard, 2011).

An uncertainty statement on AMIS certificates is typically presented as:

The expanded uncertainty (U) is determined by multiplication of the combined uncertainty (uc) with a
coverage factor (k) found from N-1 degrees of freedom and a t-critical value at a level of confidence of
95% (EURACHEM / CITAC Guide CG 4., (2012), (see Table 8, Appendix 6 for a t-critical table). N is the
number of laboratory means used in the establishment of the certified value. Since the estimated values
of the CRM approximate a normal distribution with combined uncertainty, uc, the certified value of the
CRM is understood to lie in the interval defined by U with a level of confidence of 95 % (Thompson &
Lowthian, 2011).

Appendix 2 gives detail on the principles used for certification of the reported assay values and
estimation of measurement uncertainty.



15. Participating Laboratories

Twenty one laboratories were each given eight randomly selected packages of the CRM. Eighteen
laboratories of the twenty one laboratories submitted results in time for certification.

The 18 laboratories that provided results timeously are:

AfriSam (South Africa) (Pty) Ltd Centre of Product Excellence
ALS Chemex Laboratory Group Johannesburg SA

Antech Zimbabwe

ARGETEST

Bureau Veritas Minerals Ultra Trace Pty Ltd

"Dorfner Anzaplan Analysenzentrum und Anlagenplanungsgesellschaft mbH"
Idwala Lime- Danielskull

Genalysis Laboratory Services (W Australia P)

Intertek Utama Services (Indonesia)

10. SCI-BA Laboratories and Scientific Consulting

11. SGS Mineral Services Lakefield (Canada)

12. SGS South Africa

13. Set Point Laboratories (Isando) SA

14. PPC Rwanda

15. ALS Chemex Laboratory Group Lima (Peru)

16. ALS OMAC (Ireland)

17. UIS

18. SA Lime and Gypsum

CoNOOGORWN =



16. Accepted Assay Data

Data from the 18 laboratories used for certification are set out in Table 4.

Table 4. Data used to calculate the certified values after removal of outliers.

XRF XRF XRF XRF XRF | XRF | XRF XRF | XRF XRF XRF | XRF
Al203 CaO Cr20s Fe20s K20 MgO | MnO | Na;O | P:0s SiO: TiO2 SOs LOI
% % % % % % % % % % % % %

0.78 49.10 0.37 0.81 0.03 0.79 0.05 0.02 0.01 10.13 0.06 | 0.05 | 38.63
0.78 48.70 0.36 0.80 0.03 0.79 0.05 0.01 0.01 10.10 0.06 | 0.05 | 38.64
0.79 48.40 0.36 0.80 0.03 0.79 0.05 0.02 0.01 10.08 0.05 | 0.05 | 38.64
0.79 49.20 0.37 0.81 0.03 0.80 0.05 0.01 0.01 10.17 0.06 | 0.05 | 38.62
0.80 49.00 0.38 0.83 0.04 0.80 0.05 0.01 0.01 10.32 0.06 | 0.05 | 38.64
0.79 48.80 0.37 0.82 0.03 0.80 0.05 0.02 0.01 10.22 0.06 | 0.05 | 38.59
0.79 48.40 0.37 0.81 0.03 0.79 0.05 0.02 0.01 10.14 0.06 | 0.05 | 38.67
0.79 48.80 0.37 0.82 0.04 0.80 0.05 0.01 0.01 10.20 0.06 | 0.05 | 38.63
0.92 49.65 0.40 0.77 0.04 0.85 0.05 0.01 0.01 9.41 0.06 | 0.05 | 38.85
0.92 49.62 0.39 0.78 0.04 0.86 0.05 0.02 0.01 9.37 0.06 | 0.05 | 38.84
0.93 49.60 0.39 0.77 0.04 0.86 0.05 0.01 0.01 9.45 0.06 | 0.04 | 38.82
0.92 49.61 0.40 0.77 0.03 0.85 0.05 0.02 0.01 9.47 0.06 | 0.04 | 38.84
0.92 49.63 0.40 0.78 0.04 0.85 0.05 0.01 0.01 9.36 0.06 | 0.04 | 38.82
0.92 49.60 0.39 0.78 0.04 0.85 0.05 0.02 0.01 9.38 0.06 | 0.04 | 38.82
0.92 49.65 0.40 0.78 0.03 0.85 0.05 0.02 0.01 9.36 0.06 | 0.04 | 38.82
0.92 49.63 0.39 0.78 0.04 0.85 0.05 0.02 0.01 9.36 0.06 | 0.04 | 38.82
0.83 48.11 0.35 0.84 0.03 0.88 0.05 0.02 0.01 10.34 0.06 | 0.06 | 38.50
0.83 48.23 0.36 0.85 0.03 0.88 0.05 0.02 0.01 10.23 0.06 | 0.06 | 38.50
0.83 48.05 0.36 0.84 0.03 0.89 0.05 0.02 0.01 10.30 0.06 | 0.06 | 38.50
0.82 48.11 0.35 0.84 0.03 0.88 0.05 0.02 0.01 10.35 0.06 | 0.06 | 38.50
0.82 48.14 0.35 0.85 0.03 0.88 0.05 0.03 0.01 10.32 0.06 | 0.06 | 38.50
0.82 48.18 0.35 0.85 0.03 0.88 0.05 0.02 0.01 10.29 0.06 | 0.06 | 38.50
0.81 48.13 0.36 0.84 0.03 0.87 0.05 0.02 0.01 10.36 0.06 | 0.06 | 38.50
0.84 48.09 0.36 0.84 0.03 0.88 0.05 0.02 0.01 10.35 0.06 | 0.06 | 38.50
0.80 48.18 0.40 0.80 0.02 0.85 0.05 0.02 10.11 0.06 | 0.03 | 38.64
0.81 48.17 0.39 0.80 0.02 0.84 0.05 0.02 10.07 0.06 | 0.03 | 38.63
0.81 48.23 0.39 0.81 0.03 0.86 0.05 0.02 10.00 0.06 | 0.03 | 38.61
0.80 48.07 0.40 0.81 0.03 0.86 0.05 0.02 10.03 0.07 | 0.02 | 38.65
0.81 48.12 0.39 0.80 0.03 0.84 0.05 0.02 10.08 0.06 | 0.02 | 38.67
0.81 48.13 0.40 0.80 0.03 0.85 0.06 0.02 10.10 0.06 | 0.03 | 38.65
0.81 48.18 0.39 0.81 0.03 0.85 0.05 0.01 10.08 0.06 | 0.02 | 38.55
0.80 48.16 0.39 0.80 0.03 0.86 0.06 0.02 10.07 0.06 | 0.03 | 38.63
0.72 47.29 0.40 0.66 0.04 0.84 0.04 0.02 10.87 0.04 | 0.07 | 38.48
0.75 47.36 0.40 0.66 0.03 0.85 0.05 0.01 10.96 0.04 | 0.05 | 38.52
0.746 | 47.981 0.401 0.646 0.03 0.83 0.04 0.01 10.916 | 0.037 | 0.05 | 38.483
0.739 | 47.954 0.39 0.65 0.03 0.85 0.04 0.01 10.711 0.04 | 0.05 | 38.525
0.704 | 47.136 0.397 0.639 0.03 0.82 0.04 0.02 10.672 | 0.037 | 0.05 | 38.164
0.689 | 45.852 0.399 0.63 0.03 0.83 0.04 0.01 10.708 | 0.035 | 0.07 | 38.407
0.689 | 46.487 0.394 0.636 0.03 0.85 0.04 0.02 10.7 0.036 | 0.05 | 38.443
0.732 | 47.462 0.398 0.642 0.03 0.84 0.04 0.01 10.776 | 0.04 | 0.05 | 38.492
0.86 47.9 0.378 0.79 0.03 0.78 | 0.053 | 0.01 10.4 0.04 38.8
0.86 47.9 0.379 0.77 0.03 0.78 | 0.053 | 0.02 10.5 0.04 38.86
0.87 47.9 0.377 0.77 0.03 0.79 | 0.056 | 0.02 10.5 0.04 38.77
0.86 47.6 0.38 0.78 0.03 0.78 | 0.055 | 0.01 10.5 0.04 38.76
0.86 47.9 0.381 0.79 0.02 0.78 | 0.058 | 0.01 10.5 0.04 38.75
0.87 47.8 0.382 0.78 0.02 0.77 | 0.054 | 0.02 10.5 0.04 38.85
0.86 47.8 0.38 0.76 0.02 0.78 | 0.057 | 0.01 10.5 0.06 38.87
0.86 47.8 0.381 0.77 0.02 0.78 | 0.058 | 0.02 10.5 0.06 38.75
0.85 47.3 0.37 0.8 0.02 0.83 0.04 0.01 9.64 0.06 38.95
0.85 47.8 0.38 0.8 0.03 0.83 0.04 0.02 9.75 0.06 38.96
0.86 47.9 0.37 0.8 0.02 0.85 0.04 0.02 9.76 0.06 38.96
0.84 47.9 0.37 0.8 0.03 0.86 0.04 0.02 9.83 0.06 38.97
0.85 47.7 0.37 0.79 0.03 0.85 0.04 0.02 9.69 0.06 38.93
0.86 47.7 0.37 0.79 0.031 | 0.83 0.04 0.02 9.72 0.06 38.97
0.85 47.7 0.37 0.8 0.031 | 0.84 0.04 0.02 9.78 0.06 38.97
0.86 47.7 0.37 0.8 0.03 0.83 0.04 0.02 9.71 0.06 38.95
0.73 47.49 | 0.37809 0.76 0.032 | 0.86 0.05 0.03 10.2 0.06 38.5
0.71 47.25 | 0.38145 | 0.77 0.03 0.86 0.05 0.02 10.2 0.06 38.5
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Assay Data (Continued)

XRF XRF XRF XRF XRF | XRF | XRF XRF | XRF XRF | XRF | XRF
Al203 CaO Cr203 | Fe203 | K2O | MgO | MnO | Na:O | P20s | SiO2 TiO2 | SOs LOI
% % % % % % % % % % % % %

0.76 | 48.43 0.38 0.74 0.03 | 0.86 0.05 0.02 10.20 | 0.07 38.50
0.72 | 48.27 0.37 0.74 0.03 | 0.86 0.05 0.02 10.20 | 0.06 38.50
0.71 48.12 0.38 0.74 0.03 | 0.87 0.05 0.02 10.10 | 0.06 38.60
0.73 | 47.82 0.38 0.73 0.04 | 0.86 0.05 0.02 10.10 | 0.06 38.60
0.69 | 48.21 0.38 0.74 0.04 | 0.87 0.05 0.02 10.10 | 0.05 38.60
0.71 48.23 0.38 0.74 0.04 | 0.87 0.05 0.02 10.10 | 0.05 38.60
0.79 | 48.40 0.83 0.03 | 0.84 0.05 0.02 7.64 0.05 38.50
0.81 48.50 0.82 0.03 | 0.84 0.05 0.02 7.80 0.05 38.60
0.83 | 48.20 0.82 0.04 | 0.84 0.05 0.01 7.56 0.05 38.60
0.81 48.20 0.82 0.04 | 0.84 0.05 0.02 7.88 0.05 38.50
0.81 47.80 0.80 0.02 | 0.85 0.05 0.02 7.81 0.05 38.50
0.80 | 48.50 0.81 0.03 | 0.84 0.05 0.01 7.73 0.05 38.60
0.82 | 47.90 0.80 0.03 | 0.84 0.05 0.01 7.62 0.04 38.50
0.79 | 48.00 0.83 0.03 | 0.85 0.05 0.01 7.56 0.05 38.50
0.77 | 48.15 0.82 0.02 | 0.77 0.01 10.07 | 0.05 39.10
0.78 | 48.00 0.80 0.03 | 0.76 0.02 10.07 | 0.05 39.00
0.77 | 48.04 0.81 0.03 | 0.78 0.03 10.05 | 0.05 39.00
0.78 | 48.25 0.80 0.02 | 0.77 0.02 10.08 | 0.05 39.00
0.79 | 48.36 0.81 0.03 | 0.75 0.03 10.07 | 0.05 39.10
0.77 | 48.20 0.81 0.03 | 0.77 0.02 10.05 | 0.05 38.80
0.78 | 48.19 0.82 0.03 | 0.77 0.02 10.04 | 0.05 39.00
0.77 | 48.12 0.80 0.03 [ 0.77 0.03 10.04 | 0.05 39.00
0.80 | 49.96 0.87 0.03 | 0.85 9.89 0.05 38.77
0.81 49.82 0.89 0.03 | 0.84 10.05 | 0.04 38.77
0.80 50.16 0.87 0.03 | 0.86 9.93 0.05 38.76
0.80 | 49.74 0.88 0.03 | 0.86 9.90 0.04 38.79
0.80 | 49.79 0.89 0.87 10.00 | 0.05 38.73
0.80 50.02 0.92 0.86 9.96 38.76
0.80 50.07 0.88 0.84 9.87 38.76
0.81 50.09 0.91 0.87 9.80 38.77
0.76 | 47.77 0.80 0.83 10.16 39.05
0.76 | 47.79 0.80 0.83 10.19 39.04
0.77 | 47.81 0.80 0.83 10.15 39.06
0.77 | 47.81 0.81 0.83 10.19 39.00
0.76 | 47.84 0.81 0.82 10.17 39.00
0.77 | 47.76 0.81 0.81 10.12 39.02
0.76 | 47.85 0.79 0.84 10.11 39.01
0.77 | 47.88 0.79 0.83 10.13 38.98
0.78 | 49.50 0.77 10.07 38.63
0.77 | 49.30 0.84 10.04 38.66
0.77 | 49.90 0.78 10.00 38.67
0.79 | 49.40 0.77 9.99 38.66
0.77 | 49.20 0.85 9.96 38.66
0.78 | 49.80 0.76 9.93 38.65
0.75 | 49.40 0.78 10.05 38.67
0.77 | 49.40 0.75 10.02 38.61
0.79 | 47.56 0.65 38.64
0.79 | 47.75 0.65 38.61
0.78 | 47.63 0.66 38.90
0.78 | 47.47 0.66 38.64
0.79 | 47.65 0.65 38.66
0.78 | 47.46 0.65 38.69
0.82 | 47.51 0.64 38.69
0.78 | 47.55 0.64 38.71

48.30 0.81

48.30 0.81

48.10 0.77

48.00 0.77

47.80 0.76

47.80 0.76

48.20 0.77

48.20 0.78

17. Reported Values

The certified values listed in this certificate fulfil the AMIS statistical criteria (see section 14) regarding
agreement for certification and have been independently validated by Allan Fraser.
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18. Validation of Accuracy (Trueness)

This CRM can be used to validate accuracy (trueness) as required in method validation as stated in
the ISO17025:2005 standard, clause 5.4. See Appendix 3 for an example on the validation of
accuracy using replicate data derived from the analysis of a CRM.

19. Metrological Traceability

The values quoted herein are based on the consensus values derived from statistical analysis of the
data from an inter-laboratory measurement program. Traceability to Sl units is via the standards used
by the individual laboratories the majority of which are accredited to the 1ISO17025:2005 general
requirements for the competence of testing and calibration laboratories and who have maintained
measurement traceability during the analytical process.

20. Period of Validity

The certified values are valid for this product, while still sealed in its original packaging, until notification
to the contrary. The stability of the material will be subject to continuous testing for the duration of the
inventory. Should product stability become an issue, all customers will be notified and notification to
that effect will be placed on the www.amis.co.za website.

21. Minimum Sample Size

The maijority of laboratories reporting used a 0.5g sample size for the ICP-OES and a 30g sample size
for the fire assay. These are the recommended minimum sample sizes for the use of this material.

22. Availability
This product is available in Laboratory Packs containing 1kg of material and Explorer Packs containing
custom weights (from 50 to 250g) of material. The Laboratory Packs are sealed bottles delivered in

sealed foil pouches. The Explorer Packs contain material in standard geochem envelopes, nitrogen
flushed and vacuum sealed in foil pouches.

23. Recommended use in Quality Control
Users should set their own limits i.e. 1, 2 and 3 standard deviations from an obtained mean value based
on at least 10 replicate analyses using this CRM (see Appendix 4 for detail on the use of this CRM in
quality control).

24. Legal Notice
This certificate and the reference material described in it have been prepared with due care and

attention. However AMIS, a division of Torre Analytical Services (Pty) Ltd, Thivhafuni Matodzi, and Allan
Fraser; accept no liability for any decisions or actions taken following the use of the reference material.
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APPENDICES
Appendix 1: Uncertified Element Statistics
Uncertified element statistics are shown in Table 5.

Table 5. Uncertified element concentrations statistics.

Element Gen Method N Mean S RSD % | Unit
BaO XRF 20 0.02 0.01 40.66 %
Cl Various methods | 24 <100 <0.001 | <0.001 | ppm
CuO XRF 8 0.01 <0.001 6.04 %
Fe XRF 8 | 4551.00 | 48.00 1.05 | ppm
Mn XRF 8 | 396.90 8 1.96 ppm
Mn203 XRF 7 0.08 <0.001 | <0.001 %
Mn3O4 XRF 8 0.06 <0.001 1.96 %
S Combustion/LECO | 15 0.01 <0.001 | 31.05 %
S XRF 8 0.02 <0.001 | 11.08 %
V205 XRF 9 0.01 <0.001 | 27.44 %
ZrO2 XRF 8 0.01 <0.001 5.34 %
P20s XRF 3 0.008 0.002 | 28.89 %

Appendix 2. Certification of Reference Material and Estimation of Measurement Uncertainty
(Prepared by Allan Fraser)

In the establishment of a consensus value for the CRM, outlier tests are carried out followed by
performance statistics and the estimation of the measurement uncertainty. In practice, it is highly likely
that data generated by multiple laboratories as an inter-laboratory comparison of material for
certification, will contain erroneous as well as extreme measurements (outliers). The influence of
outliers on summary statistics needs to be minimised by the application of procedures for outlier
identification on raw data. The application of z-scoring, Cochran test for suspect repeatability variances,
along with Grubbs test as single and paired tests for suspect measurement values allows for the
detection of outliers (IUPAC, 1995). Method performance in terms of precision as relative standard
deviation is judged by the application of the Horwitz ratio, which gives an indication of whether the
observed relative standard deviation at the concentration levels of analyte determined are acceptable
(Horwitz & Albert, 2006).

In the absence of an extensive uncertainty budget, measurement uncertainty is estimated from the
reproducibility standard deviation from inter-laboratory data and reported as an expanded uncertainty
at typically a level of confidence of 95% (Miller & Miller, 2010).

The steps below give detail on the establishment of a consensus value through the elimination of

outliers, method performance and estimation of measurement uncertainty using standard uncertainties
and the analysis of variance.
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Outlier Removal

An initial purge of outliers in inter-laboratory analyses of a candidate reference material is done using
z-scoring followed by the exclusion of further outliers as defined by the IUPAC Harmonised Protocol
of 1995. Here both Cochran and Grubbs tests are applied until all outliers are identified.

Z-Score

A z-score is calculated using equation [1]:

[1]

Where, x is the result of a submitted sample, x, is the mean and s,is the standard deviation of the
submitted results from all of the participating laboratories. Z-Scores are interpreted as follows:

|z|<2 satisfactory performance
2<|z|<3 questionable performance
|z]|>2 unsatisfactory performance

(Thompson & Lowthian, 2011)

Data with z-scores exceeding 2 are discarded and are not included for further assessment.

Cochran Test

The test of Cochran (1950) as shown in equation [2] is applied to any suspect repeatability variances:

Smax
Ceatc = S .2 [2]

i=15i

Where, C.qc » SZax and Yi_, s?, are the calculated values for Cochran’s test, data set with the maximum
variance and the sum of the variances of all of the participating [ laboratory datasets. The C,,;. value is
compared with a critical value, C.,;; at a level of confidence of 95% and an alpha of 0.05% (see Ellison,
et al., 2009, Appendix A, Table A.3a, page 209 for a table of critical values for the test of Cochran at
LOC 95%).

According to ISO 5725-2 (1999), results from a laboratory with a suspect repeatability variance can be
excluded if it is shown by the Cochran test to be an outlier. Therefore, if C.,. > C.i: , the laboratory
with the maximum variance is removed. The data found to be excluded should not be >2/9, or 22% of
the total data.

Grubbs Test

The test of Grubbs (1969) calculates a test statistic, G. In the detection of a single outlier, G, is found
by using

|Suspect value — x|
Gy cale = S 3]

where the sample mean and standard deviation, x and s, are calculated with the suspect value
included. The G, .4 statistic is compared to a critical value for N measurements. See Ellison, et al.,
2009, Appendix A, Table A.2, page 208 for a table of critical values for the test of Cochran at LOC 95%.
If the data set contains two or more suspect values at either the high end of the dataset or at the low
end, or at both ends of the data range, the Grubbs test is adapted to detect such outliers by the
calculation of G, .q¢

16



|, — x4
Gz carc = nT [4]

where, x,, and x; are the suspect values that occur at the opposite ends of the dataset.

When there are two suspect values at the at the same end of the dataset two separate standard
deviations of all of the data, s*is the standard deviation of the data with the two suspect values
excluded with G .4 given by:
(n—3)s”
G3 carc = m=Ds? [3]

Method Performance

The Horwitz function is used to assess the performance of the data under consideration, with respect
to precision (Horwitz & Albert, 2006). A calculated %RSD is found using the Horwitz expression

%RSD = +21-05l0gC) -

where, C is the analyte concentration in percent divided by 100 and log is the natural logarithm. The
observed %RSD is calculated as

s
Observed %RSD = i x100 [7]

ean

where s is the standard deviation of n replicates.
The ratio of the observed %RSD and the calculated %RSD gives the Horwitz ratio (HorRat):

HorRat = %RSD Observed 8]
orfat = %RSD Calculated

A HorRat <2 indicates that the method is of adequate precision. Should the HorRat be >2 the overall
data are discarded and the candidate material considered not suitable for certification as the precision
is excessive for the concentration of the analyte being determined (Nelsen & Wehling, 2008).

Grand Mean

The grand mean (x) i.e. the certified value of a dataset is the total of all the data values divided by the
total sample size (n):

_ X

B Z n 9]

il

Certified Value

From ANOVA as per the description in section 14, an ‘appropriate precision’ as shown in [10] is
calculated for sufficient homogeneity (Thompson, 2008):

s, < 0.3u, [10]

Where, s, is the within laboratory repeatability, as determined from [16]. Once [10] is satisfied, a grand
mean [9] is calculated and this is taken to be the certified value.
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Total Variation (SST)

The total variation (not the variance) comprises the sum of the squares of the differences of each
mean with the grand mean.

SST = ) (x = [11]
Between Group Variation (SSB)
The variation due to the interaction between the laboratories is denoted SSB or Sum of Squares
Between laboratories and given by [12]. If the laboratory means are close to each other (and therefore

the Grand Mean) SSB will be a small value. There are P samples involved with one datum value for
each sample (the sample mean), so there are P-1 degrees of freedom.

SSB = Z n(% — %)2 [12]

The variance due to the interaction between the laboratories is denoted MSB for Mean Square
Between groups and is the SSB divided by its degrees of freedom.

_ SSB

M
S n—1

[13]

Within Group Variation (SSW)

The variation due to differences within individual samples is denoted SSW for Sum of Squares Within
laboratories. The degrees of freedom are equal to the sum of the individual degrees of freedom for each
sample. Since each sample has degrees of freedom (df) equal to one less than their sample sizes, and
there are k samples, the total degrees of freedom is P less than the total sample size: df =n - P.

SSW = z df - 52 [14]

The variance due to the differences within individual samples is denoted MSW for Mean Square Within
groups. This is the within group variation divided by its degrees of freedom:

SSw
MSW = —— [15]
P—n

From equations [9] through [15], the ANOVA table as shown in Table 6 is developed.
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Table 6. A single-factor ANOVA table showing key elements. Where P is the total number of groups,
or laboratories. P-1 is 1 less than number of laboratories, P (n-1) is the number of data values minus
number of groups (equals degrees of freedom for each group added together), and P-1 + P(n-1) is 1
less than number of data points. MS is the mean squares of between laboratories and within
laboratories. After Ellison et al., (2009), Table 6.2, page 61.

Source Sum of df Mean Sum of F p Ferit
Squares Squares

Between SSB P-1 MSB=SSB/df | MSB/MSW | =FDIST(x,df,df) | F-table
Laboratories

Within SSW P(n-1) | MSW=SSW/df _ _ _
Laboratories

Total SSB+SSW | P-1+ _ _ _ _

P(n-1)

Combined Standard Uncertainty

The combined standard uncertainty (uc) represents the effects of random events such as days,
instruments, and analysts on the precision of the analytical procedures of all accepted data of the
participating laboratories. Using the output from ANOVA, the combined standard uncertainty (uc) is
determined from the square root of the sum of squares of the variances of the within laboratory
repeatability, s, and the between laboratory precision, s;:

Uc = /5% + 857 [16]
Within laboratory repeatability is determined as
s, = VMSB [17]

and, the between laboratory precision as

. = ’(MSW; MSB) (8]

where MSW is the mean squares of the within laboratory variance, MSB is the mean squares for the
between laboratories and n in this case, is the number of replicates in a group of the accepted data
(Thompson & Lowthian, 2011).

Expanded Uncertainty

The expanded uncertainty (U) at a confidence level of 95% is determined by multiplication of the
combined uncertainty (uc) by a coverage factor (k) found from N-1 degrees of freedom (df), where N is
the number of laboratory means accepted in the establishment of the certified value. The t-critical value
for 5% significance can be found in a t-critical table (see Error! Reference source not found., or from
S Excel as =TINV (5%, df).

Uncertainty Statement

Typically, an uncertainty statement is presented as follows: Au =0.77+0.04 g/t, where the number
following the symbol * is the numerical value of an expanded uncertainty, U = kuc, with U determined
from a combined standard uncertainty multiplied by a coverage factor k = 2 or, a t-critical value for N-1
accepted laboratories. Since it can be assumed that the possible estimated values of the standard are
approximately normally distributed with standard uncertainty, uc, the certified value of the CRM is
believed to lie in the interval defined by U with a level of confidence of approximately 95 %, e.g. a mean
value of 0.77+£0.04g/t will have intervals of: 0.73<0.77<0.81 g/t.
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Appendix 3. Example: Comparison of Mean and Certified Value for Validation of Accuracy
(Prepared by Allan Fraser)

According to ERM (2005); Eurolab (2007); Abzalov (2011) and Carr (2011), the validation of accuracy
for a given mean and certified value requires the inclusion of the measurement uncertainty of the CRM
in a t-test for statistical significance. The classical Student’s t-test as shown in [19], does not take into
account the measurement uncertainty of the CRM. To compensate for this, Eurolab Technical Report
No0.1/2007 recommends equation [20] for the validation of CRMs with stated measurement
uncertainties.

|x — pl

S
Vn

teaic =

[19]

|x — ul

tCalC =
[20]
Jap? +5

Where, t.. is the calculated t-statistic, X the mean of n replicates with a standard deviation of s for a
CRM of y certified value. The standard uncertainty u is the stated expanded uncertainty (U) of the
CRM divided by the coverage factor (k) as stated on the certificate of analysis. Note thatthe | | bars
indicate that the absolute value between the mean and the certified value is to be used, i.e. ignore the
sign.

An example in which [20] is used for validation of accuracy is given below.

Example

A CRM is independently replicated nine times for Al2O3 concentration by XRF analysis, i.e. 9 individual
fused glass beads were prepared. The observed mean and standard deviation of the replicate data are
shown with the certified value and expanded uncertainty in Table 7. In validation of accuracy, the
hypothesis question is: Is the difference between the observed mean and the certified value statistically
significant at a level of confidence of 95%7 Alternatively put, is there sufficient evidence to conclude
that the data i.e. replicates generated, are inaccurate?

The relevant hypotheses are:

Null hypothesis: Ho: Mean = Certified value of CRM with stated measurement uncertainty. The
acceptance of Ho means that accuracy is demonstrated; i.e. insufficient evidence to reject Ho;
Alternate hypothesis: Hi: Mean # Certified value of CRM with stated measurement uncertainty. The
acceptance of H1 means that accuracy is not demonstrated, i.e. there is sufficient evidence to accept
Hq;

Table 7. CRM certified value, quoted expanded uncertainty U, the coverage factor for the CRM,
k=2.25 and mean for n=9 replicates and corresponding standard deviation for the replicate data.

CRM Expanded Coverage Mean (n=9) n Standard
Certified Uncertainty Factor (k) Deviation

Value (V) (s)

4.62% 0.08% 2.25 4.59 9 0.01015

The standard uncertainty (u) is found by dividing the expanded uncertainty by the coverage factor:
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_ 008 _ 0356 %
=327 % °

Using the observed mean for the replicate data (n=9) obtained for the CRM and substituting into [20]:

|x — pl |4.59 — 4.62|

0010152 V0.00126 + 0.00001145
9

tcalc =

\/0.03562 +

Therefore, t 4= 0.84 and t,;;(5%,8) = 2.31 (df is 8, therefore, tcit=2.31, see Appendix 6, page 23)
which is >0.84. Similarly, the p-value=0.43 which is >0.05. This is strong evidence in favour of accepting
the null hypothesis that there is no significant statistical difference between the certified value and the
observed mean. Therefore, under the conditions that the uncertainty associated with the certified value
is known the accuracy is validated for the CRM tested. If the null hypothesis is accepted that the mean
obtained is not statistically different from the certified value, then the principle of traceability has been
conformed to.

Appendix 4. Using the CRM in Quality Control
(Prepared by Allan Fraser)

QC chart control limits should not be determined by the certified value and stated measurement
uncertainty of the certified reference material used. These parameters although “certified” will never be
known; itis only the corresponding statistical estimates, i.e. standard deviation and the mean calculated
from replicated results that are known and these should be used in quality control charts. However,
should the laboratory chose to use the certified value as the mean then the quoted 2s value for the
CRM can be used in the quality control chart.

It is recommended that a Shewhart chart be developed for the use if this CRM is to be used as a control
sample in laboratory quality control. A Shewhart chart is a plot of sequential assay results obtained from
quality control material such as an AMIS CRM. The warning and control limits are based on the
standard deviation obtained from the mean of the replicates of a CRM (Ellison, et al., 2009; Thompson,
2010).The procedure in preparing a Shewhart chart is as follows:

Analyse 10 to15 replicates or more of the AMIS CRM;

Apply the Grubbs test for outliers;

Determine the mean of the replicates after application of the Grubbs test;
Determine the standard deviation, using equation [21], of the replicates;
Calculate the standard deviation, s from:

o fﬂ%‘l"_)z [21]

where, x; is an individual measurement in the data set, x is the mean of the data set at n-1 degrees of
freedom (df) and n is the number of replicates. The sample standard deviation can be found using the
MS Excel formula “=stdev.s (number1;)”.

abhwh=

6. Verify accuracy of the mean value using equation [20];

7. Once accuracy is verified, calculate +2s and +3s, where s is the standard deviation calculated
from [21].

8. Construct the Shewhart control chart around the mean of n replicates;
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9. Use 12s as the warning limits;

10. Use £3s as the control limits;

11. It is recommended that if 2 to 3 points are outside warning the limits analyse another sample
and if it then within warning limits, continue. If it is outside the warning limits, stop and
troubleshoot;

12. It is recommend that if any point is outside control limits, analyse another portion (sample) of
the CRM. If it is within control limits, continue. If it is outside control limits, stop and
troubleshoot;

13. For reference purposes, the CRM certified value can be plotted on the Shewhart chart
alongside the mean value.

On a regular basis the accuracy of the replicates of the CRM should be assessed in terms of the
certified value of the CRM using equation [20].

Appendix 5. Conversion to Air-dry Basis
(Prepared by Allan Fraser)

Since AMIS certified analyte values are reported on a dry-basis, the user laboratory is required to dry a
portion (accurately weigh out 1.0 grams in duplicate) of the CRM material in air at 105°C in a drying
oven to constant mass to determine the moisture content. Use a crucible with a flat inner surface with
a surface area not smaller than 10 cm? with the CRM material spread evenly over same; this represents
a 0.1 gram spread per cmZ. In correcting the certified value for moisture content, a moisture correction
factor is calculated:

] ) 100 — %Moisture at 105°C
Moisture correction factor (MCF) = 100 [22]

Air dry basis concentration = MCF x certified value on a dry basis [23]

Example

The moisture content determined at 105°C on a CRM is 0.500%. The certified analyte concentration
for the CRM is 12.62+0.52% (dry basis). Calculating the moisture correction factor using [22] gives:

100 — 0.500

Moisture correction factor = oo 0.995

Multiplying the factor of 0.995 by the certified value as stated on the certificate of analysis on a dry basis
(as in [23]) gives the analyte concentration on an air-dry basis:

0.995 x 12.62% = 12.56%
The stated measurement uncertainty also needs to be corrected using [22] and [23], e.g. 0.995 x 0.52

= 0.51(7), rounded to 0.52%. The air-dry basis concentration i.e. 12.56+0.52% is to be used as the
certified value with its corresponding measurement of uncertainty.
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Appendix 6. T-distribution table

Table 8. T-distribution table for t-critical values (t crit.) for a two-tailed t-test at a 95% level of
confidence.

df | Two-tailed df Two-tailed
1 12.71 23 2.06
2 4.30 24 2.06
3 3.18 25 2.06
4 2.78 26 2.05
5 2.57 27 2.05
6 2.44 28 2.04
7 2.36 29 2.04
8 2.30 30 2.04
9 2.26 35 2.03
10 2.22 40 2.02
11 2.20 45 2.01
12 217 50 2.00
13 2.16 55 2.00
14 2.14 60 2.00
15 2.13 70 1.99
16 2.12 80 1.98
17 2.1 90 1.98
18 2.10 100 1.98
19 2.09 120 1.98
20 2.08 Infinity 1.96
21 2.08
22 2.07
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Maden ve Petrol Isleri Genel Miidiirliigii
II-A Grup Isletme Izni
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* Ruhsat sahasi orman arazisi olup, Cevre ve Orman Bakanliginin 23.08.2006 tarih ve 850 sayili
Bakanlik Oluru ile orman izni verildigini beliten Kahramanmaras Orman Bolge Muduarligu
Pazarckk Orman Isletme Sefligince diizenlenmis Taahhiit Senedi mevcuttur. Ayrica dosyasinda
saha teslim tesellim tutanagdi mevcuttur.(Alani:19.915,16 m2) Ruhsat sahibi tarafindan
03/12/2019 tarih ve 123037 sayil dilekge ekinde Genel Mudurligimuze verilen Pazarcik
Kaymakamligi Milli Emlak Sefliginin 2019/9248 sayil yazisinda Kahramanmarasg ili Pazarcik iigesi
Karabiykli kbyl 854 nolu parselin hamtoprak maliye hazine arazisi oldugu belirtilmistir.

* Cevre ve Orman Bakanligi Cevresel Etki Degerlendirmesi ve Planlama Genel Mudurligiince
verilen 20/09/2006 tarihli CED Gerekli Degildir Belgesi mevcuttur.

* Kahramanmaras il Ozel idaresinden alinmig 21.05.2007 tarih ve 111 sayili 2.sinf GSM ruhsati
mevcuttur. 21.04.2007 tarih ve 26500 sayil Resmi Gazete'de yayimlanarak yirtriige giren
Madencilik Faaliyetleri izin Yénetmeliginde Degisiklik Yapimasina Dair Yénetmeligin
3.maddesine gore S:69069 sayil ruhsata isletme izni veriimesinde bir sakinca bulunmamaktadir.
ibraz edilen izinlerin diginda bagkaca alinacak izin var ise bu izinler alinmadan ve Kanunun
7.maddesi kapsaminda alinan izin alanlari diginda madencilik faaliyetinde bulunuimayacagj,
faaliyette bulunuldugunun tespiti halinde Maden Kanununun 7.maddesinin son fikrasi geregi cezai
mieyyide uygulanacagi konusunda bilgi edindim. 18/08/2021 tarih ve 2021252259 sayili evrak ile
Kahramanmaras YIKOB tarafindan 0.44 ha. alan icin diizenlenen 29/07/2021 tarihli 2. sinif GSM
ruhsati génderilmistir. Kahramanmaras Yatirm izieme ve Koordinasyon Baskanligi Dogal
Kaynaklar Ruhsat ve Kiiltir Varliklari MUdarligu tarafindan "Kireg Fabrikas!" i¢in 4,82 ha alana
13.10.2021 tarihinden itibaren 1 yil gegerli olmak Uzere 1. Sinf GSM ruhsati verilmistir.












\Cag Y/ T.C.
el CEVRE VE SEHIRCILIK BAKANLIGI
Cevresel Etki Degerlendirmesi, Izin ve Denetim Genel Mudurlugu

Say1  :E-14108550-220.01-384854 01.03.2021

Konu :69069 Ruhsat Numarali [i- A Grup Kalker
Ocag1 ve Kirma - Eleme Tesisi Kapasite
Artis1 Projesi CED Olumlu Karari

DAGITIM YERLERINE

Kahramanmaras ili, Pazarcik Ilgesi, Akcakoyunlu Mahallesi, Balkayas1 Mevkii'nde Visne
Madencilik Uretim Sanayi ve Ticaret A.S. tarafindan yapilmasi planlanan 69069 Ruhsat Numarali II-A
Grup Kalker Ocagi ve Kirma - Eleme Tesisi Kapasite Artis1 projesi ile ilgili olarak Bakanligimiza
Cevrimici CED siireci Yénetim Sisteminden sunulan CED Raporu, Inceleme Degerlendirme Komisyonu
tarafindan incelenmis ve degerlendirilmistir.

69069 Ruhsat Numarali I1I-A Grup Kalker Ocagi ve Kirma - Eleme Tesisi Kapasite Artisi
hakkinda CED Yonetmeliginin 14. maddesi geregince Bakanligimizca "Cevresel Etki Degerlendirmesi
Olumlu" Karar verilmis olup, Kahramanmaras Valiligi (Cevre ve Sehircilik 11 Miidiirliigii) tarafindan
kararin halka duyurulmasi gerekmektedir.

S6z konusu projeye ait Nihai CED Raporu ve eklerinde belirtilen hususlar ile 2872 sayili Cevre
Kanununa istinaden yiiriirliige giren yonetmeliklerin ilgili hiikiimlerine uyulmasi, mer'i mevzuat uyarinca
ilgili kurum/kuruluslardan gerekli izinlerin alinmasi, projede yapilacak Yonetmelige tabi degisikliklerin
de Bakanhigimiza veya Kahramanmaras Valiligi (Cevre ve Sehircilik I Miidiirliigii) 'ne iletilmesi
gerekmektedir.

Bununla birlikte, bahse konu proje ile ilgili olarak proje sahibi tarafindan, 25.11.2014 tarih ve
29186 sayili Resmi Gazete'de yayimlanan CED Yonetmeligi (Degisik:RG-08/07/2019-30825)"nin
18.Maddesi 5. bendinde yer alan hiikiim kapsaminda, CED Olumlu Karar tarihinden itibaren alt1 (6) aylik
periyotlarda yatirimin; baglangi¢, insaat ve isletme sonrasina iligkin kaydedilen gelismeleri igeren Proje
[lerleme Raporu'nun Bakanligimiza sunulmasi gerekmektedir.

Bilgilerinizi ve geregini arz ve rica ederim.

Mehrali ECER
Bakan a.
Cevresel Etki Degerlendirmesi
izin ve Denetim Genel Miidiirii

Ek:
1 - CED Olumlu Belgesi (1 Adet)
2 - Proje Alani1 Koordinatlar1 (4 sayfa)

Bu belge, guvenli elektronik imza ile imzalanmistir.

Belge Dogrulama Kodu : ZIAKGUQJ Belge Dogrulama Adresi: https://www.turkiye.gov.tr/cevre-ve-sehircilik-bakanligi

Mustafa Kemal Mahallesi Eskisehir Devlet Yolu (Dumlupinar Bulvari) 9. km No:278 Bilgi igin:Mustafa BAYHAN @y T

Cankaya /ANKARA Telefon No: (0312) 410 10 00 Faks:(0312) 419 21 92 Mihendis -1:-""' A
Telefon No:(312) 410 10 00- § .
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Dagitim:

ENERIJI VE TABII KAYNAKLAR
BAKANLIGINA

(Maden ve Petrol Isleri Genel Miidiirliigii)
KULTUR VE TURIZM BAKANLIGINA
(Yatirim ve Isletmeler Genel Miidiirliigii)

TARIM VE ORMAN BAKANLIGINA

(Doga Koruma ve Milli Parklar Genel Miidiirligii)
TARIM VE ORMAN BAKANLIGINA

(Devlet Su Isleri Genel Miidiirliigii)

TARIM VE ORMAN BAKANLIGINA
(Meteoroloji Genel Miidiirligii)

TARIM VE ORMAN BAKANLIGINA

(Orman Genel Miidiirliigii)

TARIM VE ORMAN BAKANLIGINA

(Su Yonetimi Genel Miudiirliigii)

ULASTIRMA VE ALTYAPI BAKANLIGINA
(Karayollar1 Genel Miidiirligii)

Kahramanmarag Biiyliksehir Belediye Baskanligina
Kahramanmaras Su Ve Kanalizasyon Idaresi Genel
Midiirliigiine

KAHRAMANMARAS VALILIGINE

(i1 Afet ve Acil Durum Miidiirliigii)
KAHRAMANMARAS VALILIGINE

(i1 Tarim ve Orman Miidiirliigii)
KAHRAMANMARAS VALILIGINE

(11 Kiiltiir ve Turizm Miidiirliigii)
KAHRAMANMARAS VALILIGINE

(11 Saglik Miidiirliigii)

KAHRAMANMARAS VALILIGINE

(Yatirim izleme ve Koordinasyon Baskanligi)
KAHRAMANMARAS VALILIGINE

(Cevre ve Sehircilik 11 Midiirliigii)

Gaziantep Kiiltiir Varliklarin1 Koruma Boélge Kurulu
Midiirliigiine

Tabiat Varliklarin1 Koruma Genel Miidiirliigiine
Su ve Toprak Yonetimi Dairesi Bagkanligina

Ced izleme ve Cevre Denetimi Dairesi Baskanligina
Cevre Yeterlik Hizmetleri Dairesi Bagkanligina
VISNE MADENCILIK URETIM SAN. TiC.
A.S.'NE (Ek konuldu)

(Sehit Nevres Bulvar1 Kat:7 No:3 Konak/IZMIR)
MAVI YESIL MUH. ARITIM CEVRE TEKN.
DAN. SAN. TiC. LTD. STi

(Haydarbey Mh. Baskonus CD. Naz Konutlar1
No:4/C Onikisubat/ K AHRAMANMARAS)

Bu belge, guvenli elektronik imza ile imzalanmistir.

Belge Dogrulama Kodu : ZIAKGUQJ Belge Dogrulama Adresi: https://www.turkiye.gov.tr/cevre-ve-sehircilik-bakanligi
Mustafa Kemal Mahallesi Eskisehir Devlet Yolu (Dumlupinar Bulvari) 9. km No:278 Bilgi igin:Mustafa BAYHAN @y T
Cankaya /ANKARA Telefon No: (0312) 410 10 00 Faks:(0312) 419 21 92 Mihendis -1:-""' e

Telefon No:(312) 410 10 00- §
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T.C. .
CEVRE, SEHIRCILIiK VE iKLiM DEGIiSiKLiGi BAKANLIG '( *
CED Izin ve Denetim Genel Miidiirliigii

Say1 : 58003700-150/E.3076 16.06.2023
Konu :Gegici Faaliyet Belgesi

VISNE MADENCILIK URETIM SANAYI VE TICARET ANONIM SIRKETI NARLI SUBESI
(Kirec¢ Uretimi, 69069 Ruhsat Sicil Nolu Kalker Ocag1 ve Kirma-Eleme Tesisi)
AKCAKOYUNLU Mabhallesi, AKCAKOYUNLU KUME EVLER, No: 107 -, PAZARCIK,
KAHRAMANMARAS, Tiirkiye

flgi : 16/06/2023 Tarihli 604583 no'lu basvurunuz.

10/09/2014 tarihli ve 29115 sayili Cevre izin ve Lisans Yonetmeligi'nin 8 nci maddesi
geregince ilgide kayith Gegici Faaliyet Belgesi bagvurusunda bulunulmustur. S6z konusu bagvurunun
Yonetmeligin 7 nci ve 8 nci maddeleri ile EK-3A ve Ek-3B kapsaminda degerlendirilmesi sonucu
eksik bilgi ve belge bulunmadigi tespit edilmis ve isletmeniz i¢in Yonetmeligin 8 nci maddesi
geregince Hava Emisyon konularinda GECICI FAALIYET BELGESI verilmesi uygun bulunmustur.

Is bu Gegici Faaliyet Belgesi 19.06.2024 tarihine kadar gegerli olup, Y&netmeligin 9 ncu
maddesinin birinci fikras1 hiikkmii geregince Gegici Faaliyet Belgesinin alinmasindan itibaren en geg
180 takvim giinii igerisinde (16.12.2023 tarihine kadar) Ek-3C’ de belirtilen bilgi, belge ve raporlar
sunulmak suretiyle ¢evre izin/cevre izin ve lisans basvurusunun yapilmasi gerekmektedir. Aksi
durumda, Gegici Faaliyet Belgesi iptal edilecek ve Yonetmeligin 13 ncli maddesinin 3 ncii fikrasi
kapsaminda tekrar miiracaatta bulunulmasi gerekecektir.

Gegici Faaliyet Belgesi olmadigi halde ¢alistig1 tespit edilen isletmeler hakkinda ise 2872 sayili
Cevre Kanunu’nun ilgili maddeleri uyarinca idari yaptirim uygulanacaktir.

Ayrica, Gegici faaliyet belgesi ile faaliyet gosteren isletmelerin, gecici faaliyet belgesi bagvuru
asamasinda sunmus oldugu bilgi, belgelere ve 2872 sayili Cevre Kanunu ve bu Kanuna bagli olarak
cikarilan mevzuat sartlarima aykir1 ¢alistiginin tespit edilmesi durumunda yetkili merci tarafindan
Cevre Kanunu’nun ilgili maddeleri uyarinca idari yaptirim uygulanarak gegici faaliyet belgesi iptal
edilecektir.

Bilgilerinizi ve geregini rica ederim.

Mehrali ECER
Bakan a.
Genel Miidiir

Ekler:
1)Atik ve DR Kodlar
2)Calisma Kosullari

5070 sayili Elektronik imza Kanunu geregi bu belge elektronik imza ile imzalanmistir.



T.C. .
CEVRE, SEHIRCILIiK VE iKLiM DEGIiSiKLiGi BAKANLIG ( *
CED Izin ve Denetim Genel Miidiirliigii

TESISE KABUL EDILECEK ATIKLAR VE KODLARI

5070 say1li Elektronik Imza Kanunu geregi bu belge elektronik imza ile imzalanmistr.



T.C. .
CEVRE, SEHIRCILIiK VE iKLiM DEGIiSiKLiGi BAKANLIG ( *
CED Izin ve Denetim Genel Miidiirliigii

CALISMA KOSULLARI

Hava Emisyon

- Bakanlik¢a ve Cevre Sehircilik ve Iklim Degisikligi 11 Miidiirliigiimiizce belirlenebilecek diger
hususlara uyulmalidir.

- Isletme Gegici Faaliyet Belgesi bagvuru asamasinda sunmus oldugu bilgi ve belgeler ¢ercevesinde
Faaliyet gosterilmelidir.

- 1gili diger tiim mevzuat hiikiimlerine uyulacaktir.

5070 say1li Elektronik Imza Kanunu geregi bu belge elektronik imza ile imzalanmistr.



T.C.
CEVRE, SEHIRCILIK VE iKLiM DEGISIKLIGi BAKANLIGI
CED izin ve Denetim Genel Miidiirliigii

GECICI FAALIYET BELGESI

: 305453778.1.1

Belge No
Baslangi¢ Tarihi 0 19.06.2023
Bitis Tarihi : 19.06.2024
VISNE MADENCILIK URETIM SANAYI VE TICARET ANONIM SIRKETI NARLI
Tesis Ad1 : SUBESI (Kireg¢ Uretimi, 69069 Ruhsat Sicil Nolu Kalker Ocag1 ve Kirma-Eleme Tesisi)
AKCAKOYUNLU Mabhallesi, AKCAKOYUNLU KUME EVLER, No: 107 -, PAZARCIK,
Tesis Adresi : KAHRAMANMARAS, Tirkiye
Isletmenin VergiNo : 9250410552

o, . Hava Emisyon
Cevre Izin ve Lisans Konusu : y

Yukarida ad1 ve acik adresi belirtilen tesise Cevre Izin ve Lisans Yonetmeligi kapsamimda GECICI FAALIYET BELGESI verilmis
olup 16.06.2023  tarihli ve  58003700-150/E.3076  sayilhi yaz1 ile birlikte gegerlidir. Ayr1  kullanilmaz.

Mehrali ECER
Bakan a.
Genel Mudir

5070 sayil Elektronik imza Kanunu geregi bu belge elektronik imza ile imzalanmistir.
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