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SRULEIGHT AIMIDONUUUNITINE TR
Y 4 Y
1L TURIgUENaNegRIE (1) 3
2. AU Bench (4. ) 10
=
3. ANNANgIE (.) 11
4, 7282 Burden (1.) 2.1
5. 9282 Spacing (1.) 2.6
6. 338 Stemming ( 4. ) 2.6
7. 328¢ Column Charge ( ¥.) 84
8. $11474 Emulsion 83 (NN./3521100 ) 1.5
9. $7117U AN - FO wag (nn./gsziiie ) 28.44
10. Yswmsiuszdalddeg (avw/g) 54.6
11. snadingsaiaceg (nn./3) 29.94
12. Sub drill (1. ) 1.0
0.55

13. Power Factor ( NN./81.1.)
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o ' [ a aa =

unlupugedmaziadduni Hole length (H) = 11m.

Sub - drill = 1.0 m.

! Stemming Length = 2.6 .
Charge Length = 8.4 m.
Burden (B )=2.1m.

10 m. Spacing (S)=2.6m.
Hole Diameter (D)= 76 m m.

o ' ar s Aan )
# =1Lﬂﬂﬂ'3\1i]~3ﬁ'3$lbﬂﬂilﬁﬁ'3u'n’l
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 $Tulnaiu (Hb)

#unTeasa (Het) ¥ M 35-599%,F 32-49%

innudiadensn (wee) 5,000-10,000 cells/mm?

- nsila (Neutrophil) 55-77%

- 3 Tl lasat (Lymphocyte) 20-35% 2

- T T oy (Monocyte) 2-6%

- 8o Tuila (Eosinophil) s AN
E-;ﬁll_ﬂ?:ll‘lmlﬂﬁﬂlﬁaﬂ Adequate |
_ (Platelet on smear)

dnvusglsuiaionuas Normal ¥

(RBC Morphology)

w12

Lt S S L ST R o

filaaniz (Color)

n21myu e (Appearance)

AWAT AW (Sp.;'.) 1.015- 1.030
smnuiiunsa.g (H) 50-8.0

shaaluiteerms (Glucose) Negative
Tdsaulilaane (Protein) Negative
iaidoar12 (WBC) 0- 5 HPF
iadsaual (RBE) 0- 5 HPF
\wadiiie1] (Epithelial Cell) 0- 5 HPF

1 (Othen)

w . a
AT0TTAVIIAIG I MReA

Fasting Blood Sugar(FBS) | | 70- 110 mgrdl |
anamazduluiluden o
Cholesterol < 200 mg/dl
Triglyceride < 200 mg/d!
HDL - Cholesterol 35- 60 mg/dl
LDL - Cholesterol < 160 mg/dl
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ATIVMINNIHVDINY

SGOT (AST) 0-40U/L
SGPT (ALT) 0-40 UL

Alk. Phosphatase 30-130 UL

AN IN N’I‘Hl&ﬂﬂ

BUN 8 - 20 mg/dl

Creatinine 0.6- 1.3 mg/dl aa ]

v a a
ﬂi)ﬂixﬂﬂﬂ‘lﬂgifﬂ‘mﬁaﬂ

Uric Acid

I

TZ.d-&)M«# I

ATIMAYiRen

Blood Group

a5 hfadusnay §

HBs Ag (90 137 1)

Anti HBs (Qiifufiu (o)

Anti HBc (Qiifuiu &)

4
anenulsnuaziond

VDRL (i%0#Wam)

Anti - HIV (10a)

& a
ATIVMMTUIT 1T

CEA (nzi59m1#)

AFP (uzi5 9 )

PSA (i3 aipugnuin )

CA15-3 (uziFauduy)

| <313umL

I

w4

Ty ame

Wanie

11173 (Stool Cult
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FuilanSa (Heo)

M 35-59%,F 32-49%

Swudiadeava (wac)

(RBC Morphology)

w 5,000-10,000 cells/mm-

-1 Ins#la (Neutrophil) 55-77%

- A3 Tl el (Lymphocyte) 20-35%

- Tu T sy (Monocyte) 2-6% »
- 8o Tuila (Eosinophil) 0-5% |
dsziivlFuanidaden Adequate

(Platelet on smear)

dnymgglsudiadenuns Nomal |

w2

e e

&z (Color)
.mm'u'u’lﬂ (Appearance)
AW MSUNE (Sp.gr) 1,015 - 1:030
mandunsa,dn eH) 5.0-8.0 5
denaluilamie (Glucose) Negative
Tosauluileanz (Protein) Negative
Wiadeav1? (WBC) 0-SHPF
iiaidoalas (RBC) 0- 5 HPF
\waditioy (Epithelial Cell) 0- 5 HPF

e Other)

(v < ]
arvszamhmelunen

Fasting Blood Sugar(FBS) | | 70- 110mg/d1
nsemizavlvivluden

Cholesterol < 200 mg/dl
Triglyceride <200 mg/dl
HDL - Cholesterol 35 - 60 mg/dl
LDL - Cholesterol < 160 mg/dl
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SGOT (AST) 0-40 UL
SGPT (ALT) 0-40 UL
Alk, Phosphatase 30-130 UL
anamahauvesla

BUN 8- 20 mg/dl
Creatinine 0.6 - 1.3 mg/dl

[y g )
AT205TAUNIAY I TWRen

Uric Acid 1

| 26-82 ey

armvyiden

Blood Group

A58 haSasusney 1

HBs Ag (e la5a 1)

Anti HBs (QUqufiu 1ow)

Anti HBc (9iifuiu 3)

W15, 19mens (Parasite,Ova)

araemulnuazioad

VDRL (vf;an?kﬂﬁﬂ‘)

Anti - HIV (19A7)

)R
ANVHIMN NNV ULIN

CEA (uztiadile)

AFP (213460 ) R
PSA (uzTIA0UGANIN ) :
CA153 (nzS Ay ) i <313UmL - agluanse

nih s
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A5UHNaN15A930913 133300 (Chest X-Ray) : i

+ waasMniainsen Una
!
el R aonan il (Risckacardloaraphs) yvn | % | 9% [ 9 | 9 | 9% | 9% | % | 9
m’fm 90 90 90 90 90 90 90 90
a1 Apilnd 9o Aadnd ArsesavaziBualasuwndinnizmg
g LpE bl
aqilrans0auIsMNAISNBAUTY (Vision Occupation Test)
: YIasnnsnamey :
nageuminsaszezlng N
> FVC (L)

naTeUNISNeITToEINg

VATEUMIUDIFAAN (NN 3 1IA) FEVI (L) 3.14 3.25 96 nd

naRBUAITMOAT ke : FEVI/FVC (%) 86 flad : >70% Un@

NATOUNUAUATNA ML BAT ; :

nagoUAUNIAT _ A3UNan320aTINMNN 3119114 veen (Lung Function Test)

*HARTINANSIONINAITTIINYEN A UnA

v |
|
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i id
Ll »

timin (Weight) 80.0 filaniu g (Height) 158 IUALIAS

fxiiuranio (BMI) 32.0 nnAr [ANInA:18.5-22.9 kg/m?l=> §ausAL 2
A . x B . the o

nudi Tavia (BP) 12087 waralsen Fnes(Pulse) 61 A59/AAH

Tsatsedwn
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#luTnailv (Hb)

5

M13-18F 11-16 g/dl

B lansa (Het)

M 35-59%,F 32-49%

° o
$wrudiaiienvia (WBC)

5,000-10,000 cells/mm?

(RBC Mormphology)

- Insdla (Neutrophil) 55-77 %

- 8uTl%4 (Lymphocyte) 20-35%

- TauTas el (Monocyte) 2-6%
-9lo%Tua (Eosinophil) 0-5%
UsziliudTuaundadon Adequate

(Platelet on smear)

dnvazglsdadonuns Normal 7

w2

Mlamoz (Color)

nuyuld (Appearance)

A28 298 UW1Z (Sp.gr.) 1.015- 1.030
amaudunsa,Aa (pH) 50-8.0
viwnaluilanas (Glucose) Negative 3
Tus@uluilerans Protein) Negative
iadoara (WBC) 0- 5 HPF
dindoauns (RBC) 0- 5 HPF
\aditey (Epithelial Cell) 0- 5 HPF

8 (Othen)

: Lo A
me::nnumm'lwaaa

Fasting Blood Sugar(FBS) | 70- 110 mgal
anemszavluiluton

Cholesterol < 200 mg/dl
Triglyceride < 200 mg/dl
HDL - Cholesterol 35 - 60 mg/dl
LDL - Cholesterol < 160 mg/dl

w3
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AT9MTH1IHYEY
SGOT (AST) 0-40 UL
SGPT (ALT) 0-40 UL
Alk. Phosphatase 30- 130 U/L
AIIMshinINvesln
BUN 8- 20 mg/dl
Creatinine 0.6 - 1.3 mg/dl

o - A
ﬂ?i%’&'ﬂﬂniﬂgﬁfﬂulaﬂﬂ
Uric Acid I

2.6 - 8.2 mg/dl I

aTemnyiden
Blood Group | |

a9l ¥adudniery 4
HBs Ag (10 1757 1))
Anti HBs (iifufiu 1oa)
Anti HBc (ilRufiu &)

anomulsnuoziond

VDRL (tfoiﬂﬁﬂ)
Anti - HIV (1097)

asemmstaIuzide
CEA (uz159d14)

AFP (115 9910 ) HaRIdn
PSA (21597019 )
CAI15-3 (uzIFadun ) | <313UmL ayUwansn
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w,:'w'n'_aw"nm-.»:r-mmu‘?iw‘ Vision Qceupation Test)

Hesisnnsnagey

naTounITNBITTEEIng

natreumINesseeslnd

NATBUNINOITATA (N 3 117

naneunITULNE

nadouAIMRIRanA LT

NATOUAIUNYAY

whe

1000 | 2000 3000 4000 6000
ywn | 45 | 40 | a5 [ 43 | ss | 65 | 75 | s
whe | 40 | 45 | 40 | 42 | s0 | 60 | 70 | 60

*yu Asilnd ydhe Aand ansassaziBoalaoundiamenia

FVC() 1.84 2.55 7 findnd @ndeo
FEVI (L) 1:66 2.12 78 Aand @nrlou
FEVI/FVC (%) 78 MUnd : >70% dnd

*HanTNauIIAMImMID INYealon Ardndidnties aseentidimeaduays oy

Wgunseiffosduguiazmsind
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UHUN ; AN :
TN 4 a4
Crar | e
o1y :55Y P329 Ui : 10/0972566

wwin (Weight) 69.0 Alaniu g9 (Height) 163 1r@as

Futiuranio (BMI) 26.0 nnAs [ANInA:18.5-22.9 kg/m?]=> 524U 1
ausulafia BP) 13472 u.a.050M FNe3(Pulse) 89 AT/

Tsmlzziwn nawdulatioge

4
BugIYY

sevilaktie

*HANIITINNILMINI W Rralnd
-anwuauTafiadnd/ Swesidnd

. &,1 ¢ a ‘ﬁ‘ b 6 ‘e, pl
_nensns19mona 1 Taoummd Astlnd Aoauiiaine 2 419 masaauiIunuAfInG
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o

i

8lulnailu (Hb)

MI3-18F 11-16 g/dl

a -
811 1AASA (Het)

M 35-59%,F 32-49%

$nudadenvia (WBC)

5,000-10,000 cells/mm?

-
-2 Insda (Neutrophil)

(RBC Morphology)

—

|2

55-77 %
- AW et (Lymphocyte) 20-35%
- Tao Tou et (Monocyte) 2-6% R
-9lod Tuila (Eosinophil) 0-5% 23]
UszliudSuanndaion Adequate
(Platelet on smear)
anyazgUudiadeauns Normal

¢

aqlnansenwmayseiveasin@en (Complete Blood Count)

nih2

filaer1az (Color)
A1 1a (Appearance)
A9 UNZ (Sp.gr) 1.015- 1.030
faudunia, i (pH) 5.0-80

i t{wmmhﬂﬂm'xz (Glucose) B Negative
TusAuluilaainz Protein) Negative
Wiadaaun (WBC) 0- 5 HPF

i (dinioauns (RBC) 0- 5 HPF

L | ivadibey Epithelial Cell) 0- 5 HPF

1A (Other)

HAAIADN

31 fjinI3 (Labor

AT M maluiden
Fasting Blood Sugar(FBS) | l 70 - 110 mg/dl
i asemzaulviuluben
Cholesterol < 200 mg/dl
i Triglyceride <200 mg/dl
! HDL - Cholesterol 35 - 60 mg/di
; LDL - Cholesterol < 160 mg/dl

w3
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ATIVNITHIIHVBIETL

SGOT (AST) 0-40 UL

SGPT (ALT) 0-40 UL

Alk. Phosphatase 30-130 UL

A30MIINUVBI R

BUN 8 - 20 mg/di

Creatinine 0.6 - 1.3 mg/dl

aslnszunIngintudien

Uric Acid | | 26-a2mga |

ATIIMNMYiden

Blood Group 1 1

o as =
w329 laasiudniey O

HBs Ag @ohim D)

Anti HBs (iifjufiu (o)

Anti HBc (QHfuiu &)

7320 Hﬂiﬂllﬁzmﬂi’f

VDRL (150873

Anti - HIV (1997)

T
NIV TUIVUTLI

CEA (uzifadléd)

AFP (u21591)

PSA (uI54A0UQANLIN)

CAI153 (uzSudmy) | <33umL |

I wha

o

W%, 1weF (Parasite,Ova)

ination)

HAaAIN:

WaA3I29

ajnanine
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* HaRTIAIMSIinIaen Und

¥¥n 20 15 20 18 25 60 50 40

a5UHaASDT 11219 (Electrocardiography)

yae | 25 20 25 23 20 70 | 40 35

agUHan32003330019013 198Y (Hearing Test)

- ¥ - -~ -
sy éhsze,yde thszha msldgunsalesfuFvunzasaathse Saqntl

DO TEANL (Vision Tesg)

S OANATHDaITL (Vision Qccapation Test - HanI9aiss

nemeunsuesEey Ina

FVC (@)
naaoumsupszuzInd
NATOUMIUDIFATN (NN 3 1iA) FEV1 (L) 2.84 271 104 Und
NANOUNISUUNT : FEVIFVC (%)| 90 fnd : >70% Uni
nagoURIMAUAAnAITIBNT
NATOURIUTIUAT

*HOATIANITANMNATH NNV oA UnA
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AT anun 7

o o
01y : 45 %) #3293 : 10/09/2566

wnth (Weight) 76.0 filansy Huga (Height) 161 13uAIAT

auiluaanio BMI) 293 nnar [A1W)nd:18.5-22.9 kg/m?l=> 8uszdv 1
. > o4
n1udu Tafin (BP) 11390 wuAlson Fn93(Pulse) 94 ATI/UTH

Timlbsgdai Tsala

4
BUqIY

T & ] - -
*HaN329319NBATNT Y HAalnd

-anudulafalnd/Snising
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P
s B ] b8 I Ml

MI3-18,F 11-16 g/dl

Bulansa (Her)

M 35-59%,F 32-49%

swrudiaidenu (WBC)

5,000-10,000 cells/inm*

-7 lnsdla (Neutrophil) 55-77 %
|y Twlan (Lymphocyte) 20-35%
- Yo T et (_Monocyte) 2-6%
- 819 Tu#a (Bosinophil) 0-5%
drzfiudSmamniaden Adequate
(Platelet on smear)
dnyazgludadoauns Normal T

(RBC Morphology)

#leranz (Color)
ﬂ’ﬂll'ﬂtﬂﬂ (Appearance) ¥ i
AMUASUWIE (Sp.gr) 1.015- 1.030

a' rimﬂﬁi%hnm,du (;;;I) g 5.0-8.0

I vhealudlaanag (Gluc(:s_e.)" 45 Negative

! Tusauuilaae (Protein) Negative ;

1 isAen11 (WBC) 0- 5 HPF
diaidentas (RBC) 0-5HPF
wradidoy (Epithelial Cell) 0- 5 HPF

éuq {Other)

ATITzAI WA IuGEeA

oratol 'y )

1UNF

Fasting Blood Sugar(FBS) ]

I 70- 110 mg/dl |

anomizaulviilwien

i Cholesterol <200 mg/dl
Triglyceride <200 mg/dl
HDL - Cholesterol 35 - 60 mg/dl 2
LDL - Cholesterol < 160 mg/dl

i3
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NTITNITVNINVDIETD

SGOT (AST) 0-40 UL
SGPT (ALT) 0-40 UL
Alk. Phosphatase 30-130 U/L
AT INvesls

. BUN 8 - 20 mg/di
Creatinine 0.6 - 1.3 mg/dl

AneIzALNIAYInhuden

L

Uric Acid I | 26-32mgar |
ATMINYITeA
" Blood Group [ I

a1 hasadudEy §
HBs Ag (10 1237 1))
Anti HBs (difufiu 1om)
Anti HBe (il &)
anvmulinuaziond

VDRL (iWedHlan)
Anti - HIV (109)

wmﬁ,erﬂE (Parasite,Ova)

Anemmsvasade e _
CEA (uzi5ad 1d) HansI st
AFP ( ﬂzl?iﬁ"ﬂ ) HAAS9

PSA (uziisiougnvinn )

CAI5-3 (ugiiuamul ) [ <313 UmL ajUnams1e
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- _I! AVih i 1

nagounTsuedszee lna

nareumINsaszezlng

NATOUAITUBITARA (AN 3 TR)

naTeuntsILend

X
ﬂﬂﬁﬂﬂﬂ’l'ﬂlﬁﬂﬂﬁﬂf‘{’mluﬂﬂ‘l

nagovua Tl

g e, LN i

w21 Uni yde Und arsasanithseTayadl

FVC (L) 2.82 3.52 80 1lna
FEVI (L) 2.42 2.88 84 1lna
FEVI/FVC (%) 84 anlnd : >70% Und

*WAASIDTUTIONIWMITTIUYEen Und
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3 : U5 Tsaliiududne dafim

—

AU : fumis :
W 10 e : 10
R et - P |
7 og:2sY A5297UR : 10/09/2566

viwiin (Weight) 89.9 Alani g (Heigh) 164 IuALIAT
Syiiunanmu (BMI) 33.4 anAs (Aa@:18.5-22.9 kg/m?=> Sauszau 2
awdiladia (BP) 12877 ua)s0m I3 (Pulse) 112 afaunit
Tsmlszdwn

puaszy

wraATId Mo IwE I Und

-anuduladialnd/ dmesund

- wansasumonta il Tatunnd Und
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(RBC Morphology)

Bunlensa (Her) M 35-59%,F 32-49%
ﬁmmﬂm%ag;_(w_]ac_) e 5,000-10,000 cells/mm” |
- 12 TnsWa (Neutrophil) 55.77%

- ATl (Lymphocyte) = 20-35%

- Tar T ot (Monocyte) 2-6% il
-8TeFTuila (Eosinophil) 0-5%
drzdfiudSuruniaden Adequate

(Platelet on smear)

dnvazgilsadafonuns Normal

w2

#ilera1ie (Color)

Auguler (Appeal-'a:c_e_)

ATNAISIUNIE (Sp.gr) ¥ 1.015- 1.030
mauiunsa,A1e (pH) 080
'lana’luﬂﬁ o ‘I‘J‘;(:}];(‘:(-J-se) Negative
Tusauluilaae Protein) Negative
iiadeava (WBC) 0- 5 HPF
{iafoauns (RBC) 0- 5 HPF

\vadioy (Epithelial Cell) 0-5HPF |

817 (Other)

v a
A3IVITAVNIA 18 luhen

Fasting Blood Sugar(FBS) 70- 110 mg/dl |
anamszavlvinduiden

Cholesterol Al <200 mg/dl S|
Triglyceride < 200 mg/dl

HDL - Cholestero! 35 - 60 mg/dl

LDL - Cholesterol < 160 mg/dl

w3


Admin
Rectangle

Admin
Rectangle


ATIIMININUNYIFD

SGOT (AST)

0-40UL

SGPT (ALT)

0-40 UL

Alk. Phosphatase

30-130U/L

A9 NiIINYedln

BUN

8- 20 mg/dl

Creatinine

0.6- 1.3 mg/dl

AT9zAUNIAgInlwden

Uric Acid |

| 26-82mgdl |

asMmuyiden

Blood Group I

I

329 laseviudnie O

HBs Ag (lé'!]'h‘? 1)

Anti HBs (Qiiguiu tom) |
Anti HBc (Qiigunu &)

nsronlsnuaziend

VDRL (1¥0FWan)

Anti - HIV (10ad)

ATIDMIMITVITHISS

CEA (uzifam1d)

AFP (U159 )

PSA (115 ougnuuIn )

CA153 (uziFuduy )

| <313UmL |

mih 4

Sy g

[si2k2eL]

AytnanIae
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BT

wnﬁaummmswﬂna

lon .l_'ih_--||||l:|i|r|| est)

*yun 1lnd ydhw Und Aasasaaithse il

= FVC (L) 2.64 3.24 81 Und

naaeusNBITTzIng ;

NAABUMSUBITAAR (N 3 TR) ! FEVI (L) 242 2.89 83 Und
3 i

nageUNSUNT < FEVI/FVC (%) 83 filnd : >70% Un

nadouATNANgandIIiion

neTBUATUAIEA

|
|
1‘ AR IVTUITONINMITHINMYBIea 1nA
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UsEn : uSEm Tsahifuaudag sada

4
o e S

wWun ; AMMUY :
o - |
SN 11 ARun - 11

01y: 531 A399 30l - 12/092566

o

min (Weight) 55.0 Alansy U (Height) 169 vy
filannio (BMD) 193 nnar [Annd18.5-22.9 kg/mi=> Un@
nwauTatia (BP) 132/91 u.y.1l5en Fne3(Pulse) 66 AT

Tsmlszdwn

ﬂuqssu

AT INMA NI Y Radnd

-ﬂ'nué'uTaﬁnqmﬁ'nﬁaua1:nnmmsim1mnﬁa.~.f11]a-1,m1m %50 e1v3IAY,
oanfhﬁ'amuaﬁnaummﬁannuﬁ"wi'ﬁnmi:a /¥neslni

- wansreuno T Taounmd faund Aoaufiia2 $1a AUt uLAAiD
fiuay duazessiasuaausn
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MI3-18,F 11-16 g/dl

Bulansa (Heo

M 35-59%,F 32-49%

smnusiadeava (WBC)

5,000-10,000 cells/mm?*

- 11 TnsWa Neutrophil)

55-77%
_-_ﬁllTﬂbl“W{ (Lymphocyte) 20-35%
- Ta T el (Monocyte) 2-6%
- 8 ToF TuWa (Eosinophil) 0-5%
sziiudfinmuniadon Adequate
(Platelet on smear)
dnvazglsaliafoauns Normal
(RBC Morphology)
b umyseivosinidon (Complete Blood Count)

w2

oz (Colon)

m‘m'q'u'lﬁ (Appearance) 5
g (Sp.gr.) 1.015- 1,030
fnamniiunse, s (pH) 5.0-8.0
ﬁ'1ﬂ1ﬁ1uﬂffﬁ‘l’.l: (Glucose) Negative
Iﬂiﬁﬂhlﬂﬁiﬂ')z (Protein) Negative
indoav1d (WBC) 0-5HPF
Wiadeauas (RBC) 0- 5 HPF B
(¥a3100Y (Epithelial Cell) 0- 5 HPF

819 (Other)

ATI93zAMhMa AR

Fasting Blood Sugar(FBS) [

| 70-110mgar |

nnamIzdvlusiuluden

Cholesterol <200 mg/dl

Triglyceride < 200 mg/dl vl

HDL - Cholesterol 35 - 60 mg/dl

LDL - Cholesterol < 160 mg/dl ]
i3
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ATIVMTNNHVDINY

| SGOT (AST)

0-40 UL

SGPT (ALT)

0-40 UL

Alk. Phosphatase

30-130UL

asrmhauvesla

BUN

8- 20 mg/dl

Creatinine

0.6-1.3mg/dl

o~ - a
AnvszAunIAgInluben

Uric Acid 4

] 2.6 - 8.2 mg/dl !

ATIeMMYien

Blood Group

a199 laSasfudniery 3

HBs Ag (90 19371 )

Anti HBs (QUuAu 1od)

Anti HBc (Qiifuiiu &)

anemulsnuaziond

VDRL (i#05 )

Anti - HIV (t0a¢)

* 4’ o
ATIIMMTUITNSIS

CEA (ugi59d11d)

AFP (11540 )

PSA (uzI139A02gnYN )

CA15-3 (uzI5 un )

| <313 UmL

w4
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[HAAS0TUSIaMNNS

NnN1SNaAoe

wﬁﬁaumiumszuz'lna

nﬁnaumiumszuﬂﬂﬁ

NATOUNITABIFAAN (NN 3 TA)

NATOUATIUYNT

&
Vlﬂﬂl)llﬂﬂﬂﬂllﬁ]ﬁﬂs)ﬁm‘uﬂﬂ'l

nagTdHUIUNIEM

e i i L i S o ot

500

|p

: 1000

FVC (L)

3.29 3.71 38 1nd
FEVI (L) 3.00 2.95 101 Und
FEVI/EVC (%) 88 MUnd : >70% nd

*HANSIAUTIONIMITNIINVDMBA Und
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WA ; AT«
e 13 adudt : 13
w o
o1y: 431 #3293U7 : 12/09/2566

mnin (Weight) 68.0 filansy g (Height) 175 19uART

fiuaanie (BMI) 222 na/r? [AUlnd:18.5-22.9 kg/m?l=> 1né
A 1 4
anusulafin BP) 11679 v.a.1)56M THes(Pulse) 84 ATIANT

Tsmilrzdwa

4
puqITY

uiin'm:u?: ;

*WaA3vI MU INI I UnA
-awdu Tadialng / 3nesind
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. luTnatiu Hb) .

bi

FulanTa (Het)

M 35-59%,F 32-49%

swaudladeav (WBC)

5,000-10,000 cells/mm*
e ol o o ) SRV
- 17 1nsWa (Neutrophil) 55-77%
- 8T l4 (Lymphocyte) 20-35%
=il
- Tar T ot (Monocyte) 2-6%
- 8Tod TuWa (Bosinophil) 0-5%
dszifivdiSumndadon Adequate
(Platelet on smear)
dnvazgliadiadenuns Normal
(RBC Morphology)
3 1] @ mplete Blood Count)

nih2

ii fileaiae (Color)

| AWYu e (Appearance) Gy
| Mg (Sp.gr.) 1.015-1.030

1: faunilunse,fre (pH) 5.0-8.0

i ﬁ'mm'lu“ﬂﬁﬁ 122 (Glucose) Negative

é Tusauluilaane (Protein) Negative

‘[ Wadeauy (WBC) 0- 5 HPF

! dindoalae (RBC) 0- 5 HPF

| \¥0itDY) (Epithelial Cell) 0- 5 HPF

i SA U (Other)

I n3vszavhmaluhen

! Fasting Blood Sugar(FBS) | | 70- 110mg/dl
avomszavluinduien
Cholesterol < 200 mg/dl
Triglyceride < 200 mg/dl

! HDL - Cholesterol ! 35 - 60 mg/dl

i LDL - Cholesterol < 160 mg/dl

wmh3
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ATIIMIIUYBIAD

SGOT (AST)

0-40 UL

SGPT (ALT)

0-40 UL

Alk. Phosphatase

30-130 UL

ATRnIsTiaHvesln

BUN

8- 20 mg/dl

Creatinine

0.6- 1.3 mgrdl
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MINE ENGINEERING CONSULTANT CO.,.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U38 1sdlaifiusude 910 Tasimamilesusiuaravinssusiinfuyu tegmavnssunaadng
Usenuling?l 28483/15633

Address s UANUBLYAIN SUNDAMTN Jvinansays Customer Code  : M670052

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-2 March 2024

Sample Type : 1mAluussemaialy (Ambient) Sampling Method : High Volume Air Sampler
Station s didnaulssliiueeslaseng Report No. : M670052-01

(UTM 47P 0573434 E, 1643258 N.)

Data Provided by Laboratory

Laboratory Code No. : M670052/1 Received Date - 4 March 2024
Analytical Date : 4-14 March 2024 Report Date : 14 March 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
o . Sareoll e Gat Ara el Hlethiod Result Standard ¥
arameter ampling Date nalytical Metho
i ¥t (mg/m® | (mg/m?)
Total Suspended Particulate (TSP) 01-02/03/2024 US.EPA 40 CFR 50, Appendix B 0.079 0.330
Particulate Matter (PM-10) 01-02/03/2024 US.EPA 40 CFR 50, Appendix J 0.037 0.120

Note: " UszmAmauznssunisdanandenwisni atiufl 24 (na. 2547) Bos Awmmnasgunauamenmeluussemelaeiialy
Usznalusufinamgun @ 121 seufivs 104 ¢ Usenia o Sufl 9 ey w.e. 2547
Total Suspended Particulate (TSP) : E{uaxaa«,muaaasm Wiy 24 $alus
Particulate Matter (PM-10) : dluagassuuiadnn 10 luaseu wde 24 Falus

//.’ B

.‘q\_}r ,

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without officiat approval.
MEC-FM-45 Rev.06 03-04-2566
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usUN Tud IBUSITeSO AOUBAIOUN DA
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : U3dW Tsslaifusudne $1ia lassmsinfiesusiiugeamnssuedinfiuyu iiegeamnssuneasng

Usenudngi 28483/15633

Address s fuanuezATlan S1namute Smringnssans
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type : gmAluussemaialu (Ambient)

Station : gautundilss (1) (UTM 47P 0574562 E, 1644257 N.)

Data Provided by Laboratory

Laboratory Code No. : M670052/2

Analytical Date : 4-14 March 2024

Model of Equipment : TISCH
Certified Date : 28 November 2023

Sampling Method :

Received Date
Report Date

Customer Code
Sampling Date

Report No.

: M670052

1 1-2 March 2024v
High Volume Air Sampler
: M670052-01

: 4 March 2024
: 14 March 2024

Model of Traceability : TE-5025A/2262
Expiration Date : 27 Novernber 2024

o . R aiciical Meifod Result Standard ¥
arameter ampling Date nalytical Metho
ping v (mg/m>) (mg/m?)
Total Suspended Particulate (TSP) 01-02/03/2024 US.EPA 40 CFR 50, Appendix B 0.045 0.330
Particulate Matter (PM-10) 01-02/03/2024 US.EPA 40 CFR 50, Appendix J 0.022 0.120
Note: ¥ UssmiAnagnssunmsdawndenuviend atuil 24 (ne. 2547) Fes dmumnasgruannmeinidluussemalagiily
Usgmalusiefiaangunen au 121 aeufives 104 ¢ Uszna o Juil 9 Aomen wa. 2547
Total Suspended Particulate (TSP) : JuazeeurinayTiy iy 24 4alus
Particulate Matter (PM-10) : duazoasvuiadnnit 10 luasou wfe 24 4alus
Reviewed signatory Approved signatory
2/3

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3t Isalalfiusnudne dria Tassnisinfiosusfiugravnssuelinfiuyu iisanamnssunoads
Usemudng®l 28483/15633

Address : fuavueuzAlig gunaiudng Savingnssags Customer Code  : M670052
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-2 March 2024
Sample Type : 2 AluusIENIATALU (Ambient) Sampling Method : High Volume Air Sampler
Station i qu%uﬁwwﬁﬂi\‘l (2) (UTM 47P 0574152 E, 1643359 N.)  Report No. : M670052-01
Data Provided by Laboratory
Laboratory Code No. : M670052/3 Received Date  : 4 March 2024
Analytical Date : 4-14 March 2024 Report Date : 14 March 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
) . Sarll Bl Al Mg Result Standard ”
arameter ampling Date natytical Metho
s 4 (mg/m?) (mg/m?)
Total Suspended Particulate (TSP) 01-02/03/2024 US.EPA 40 CFR 50, Appendix B 0.031 0.330
Particulate Matter (PM-10) 01-02/03/2024 US.EPA 40 CFR 50, Appendix J 0.013 0.120

Note: ! Ussmdrauznssumsdaindesuvienid atudl 24 (. 2547) e dmusasgiuamnmernidluusssmealngialy
Uszmalusiefiaangunn @y 121 aeufite 104 ¢ Usenm o Judl 9 Aemes wa, 2547
Total Suspended Particulate (TSP) : Huazeasuuiuaoys wadle 24 dala
Particulate Matter (PM-10) : fuazopsuinadnnia 10 lunsou iy 24 42l

Reviewed signatory e e g ety

Reported results refer fo submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3 Lsslaifiusnudng 91ia lasinsimileusiiugaanvinssusinfiuyu ivegeavnssunsaing
Usenmulnsfl 28483/15633

Address s FuanussugAnlin Sunaautne fminanssays Customer Code  : M670052

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-2 March 2024
Sample Type : sgéiuLden (Sound Level) Sampling Method : Sound Level Meter
Station s dhtinaulssliiurealaseng Report No. : M670052-01

(UTM 47P 0573434 E, 1643258 N.)

Data Provided by Laboratory

Laboratory Code No. : M670052/4 Received Date  :4 March 2024
Analytical Date : 4-14 March 2024 Report Date : 14 March 2024
Model of Equipment : Scarlet Tech/5T-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Time Equivalent Sound Pressure Level (dB(A))
Leq 24 hrs. Lmax
13.00-14.00 724 98.2
14.00-15.00 532 77.4
15.00-16.00 57.6 83.8
16.00-17.00 58.7 779
17.00-18.00 522 82.9
18.00-19.00 64.9 99.1
19.00-20.00 56.4 78.7
20.00-21.00 51.2 64.5
21.00-22.00 53.6 84.6
22.00-23.00 60.2 92.1
23.00-00.00 50.9 58.7
00.00-01.00 49.6 56.5
01.00-02.00 49.2 53.8
02.00-03.00 49.3 54.0
03.00-04.00 49.4 60.9
04.00-05.00 554 76.3
05.00-06.00 50.6 727
06.00-07.00 52.6 76.6
07.00-08.00 65.9 83.0
08.00-09.00 63.1 84.5
09.00-10.00 63.9 87.3
10.00-11.00 59.0 773
11.00-12.00 58.7 86.1
12.00-13.00 60.5 824
Average 24 hrs, 61.8 =
Maximum - 99.1
Standard” — B0~ 115.0
- T

: \Tmﬂiﬁ1ui3ﬁ’u&ﬁaﬂmuﬁ"ﬂﬂ

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U39 Lsdlsifiusudng 91fin Tassmsimiesnsiugramnssusiinfiudu iiveguamvnssuneas
Usgymutngil 28483/15633

Address : AuanUazAlIN Bnam Ul Smiagnasangs Customer Code  : M670052
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-2 March 2024
Sample Type : szAULdes (Sound Level) Sampling Method : Sound Level Meter
Station : ﬁuﬁu‘t’huwﬁﬂiﬂ (1) (UTM 47P 0574562 E, 1644257 N.)  Report No. : M670052-01
Data Provided by Laboratory
Laboratory Code No. : M670052/5 Received Date  : 4 March 2024
Analytical Date : 4-14 March 2024 Report Date : 14 March 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Time Equivalent Sound Pressure Level (dB(A))
Leqg 24 hrs. Lmax
14.00-15.00 52.3 89.0
15.00-16.00 43.7 62.8
16.00-17.00 46.6 72.8
17.00-18.00 45.6 64.9
18.00-19.00 48.1 69.8
19.00-20.00 48.4 68.6
20.00-21.00 40.8 524
21.00-22.00 40.6 59.7
22.00-23.00 41.1 58.2
23.00-00.00 40.7 46.8
00.00-01.00 40.7 62.2
01.00-02.00 404 61.4
02.00-03.00 40.2 47.6
03.00-04.00 40.4 59.9
04.00-05.00 41.5 60.5
05.00-06.00 46.0 68.2
06.00-07.00 a4.7 63.0
07.00-08.00 44.6 67.8
08.00-09.00 46.1 67.1
09.00-10.00 46.2 72.6
10.00-11.00 45.5 64.5
11.00-12.00 47.6 70.0
12.00-13.00 46.5 74.3
13.00-14.00 48.3 69.6
Average 24 hrs. 45.7 =
Maximum - 89.0
Standard” 70.0 115.0

3]

A :
o W
Q\b

Iy .

r 3{ <

. . a o d
Note: " UszniArmznssuMIaILInaeNLse® atudl 15 (‘W/Z

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usuN Tud 1BudIteSo AeUBANOUN Dna
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U8 lsslaiusude 91 lasesinilesusiugaannssuednfiuyu iiegnavinssunead
Usemulingfl 28483/15633

Address s uavusuzatlin Sunadute Smingnssnngs Customer Code  : M670052
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-2 March 2024
Sample Type : ¥auLdes (Sound Level) Sampling Method : Sound Level Meter
Station : guwutuwdilss (2) (UTM 47P 0574152 €, 1643359 N.)  Report No. : M670052-01
Data Provided by Laboratory
Laboratory Code No. : M670052/6 Received Date  : 4 March 2024
Analytical Date : 4-14 March 2024 Report Date : 14 March 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Time Equivalent Sound Pressure Level (dB(A))
Leq 24 hrs. Lmax
13.00-14.00 52.8 84.5
14.00-15.00 53.0 79.4
15.00-16.00 52.3 79.0
16.00-17.00 50.7 67.1
17.00-18.00 50.0 713
18.00-19.00 524 76.0
19.00-20.00 49.1 80.5
20.00-21.00 49.6 £33
21.00-22.00 46.8 69.8
22.00-23.00 45.7 53.2
23.00-00.00 579 87.6
00.00-01.00 44.5 54.2
01.00-02.00 44.8 61.3
02.00-03.00 14.6 56.9
03.00-04.00 523 65.7
04.00-05.00 54.8 69.8
05.00-06.00 48.7 68.6
06.00-07.00 51.2 75.8
07.00-08.00 50.2 72.3
08.00-09.00 49.9 724
(09.00-10.00 50.8 78.9
10.00-11.00 50.1 75.9
11.00-12.00 52.2 82.8
12.00-13.00 50.1 75.9
Average 24 hrs. 514 =
Maximum - 87.6
Standard” 70.0 115.0
Note : 7 Uszmrrasnssunisdawindouusienid atiufl 15 (n.a 256003 unnasgusziudnddaeily

Reviewed Signatory APMIUVCU DigHiaLuly

Reported results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

Data Provided by Laboratory
Laboratory Code No. : M670052/7

Analytical Date

usun Tud 1BUBITESY PoUBAIOUN DAa
MINE ENGINEERING CONSULTANT CO.,LTD.

: Sampling Team of Mine Engineering Consultant Co., Ltd.
: Auduasiiiey (Vibration)
s yuauUuwd s (2) (UTM 47P 0574152 E, 1643359 N.)

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

ANALYSIS REPORT

: U3 Tsdlaifiusute 910 Taninsmiiesusivenavnssusiinfiuu iivegmamnssuroass
Ussmulnsil 28483/15633
: FuanuenzAnlig anafut Jmingnasuys : M670052

: 1-2 March 2024

Vibration Recorder

: M670052-01

1 4 March 2024

1 4-14 March 2024 Report Date : 14 March 2024
Parameter Resut
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) 5 - -
Peak Particle Velocity {mm/sec) . = -
Peak Displacement (mm) - - %
Peak Sound Pressure Level ; pa.(L) -
Standard”

Peak Particle Velocity (mm/sec) - - .
Peak Displacement (mm) - - -

Note: U Uszmanszwsienmiwennsessuviiuazdunandeu Fos fvusuaspiunuasseiudeuasanuduasiiouninmsiunilesiiu
e = ' < LV | o
GIWNW"LUTI‘Uﬂﬁ]‘{I']HLUﬂH'] L8N 122 @9un 125 9 897U 29 sunAu 2548

N/A munefe Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm

lifinsssdauntiuniies issnnegseuitdenigusevmuns

Reported results refer to submitted sample(s) only.

Reviewed signatory

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566

Approved signatory

1/1
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Data Provided by Customer

usdh Tud 18UBIdeEL AoUBAIaUR ThAa
MINE FNGINFFRING CONSHIL TANT CO_LTD.

A

/' THAILAND

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Customer Name  : U3¥w Lsdliifiusudw rin Tasansmilowsiugravnssusiiafuyy ogaamnssunaaine

Usznulingdl 28483/15633

Address : fhuavupamgAli gunenuie Swingnssns Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type 1t (Water)

Station : ﬁwﬁaauu‘%nmw willoaiinwaslasnis Report No.

Sampling Method

(UTM 47P 0572945 E, 1644480 N.)

Data Provided by Laboratory

Laboratory Code No. : M670052/8
Sample Appearance : 1@ fngnou lufindu

Received Date
Analytical Date
Report Date

: M670052

: 2 March 2024

: Grab Sampling

: M670052-01

: 4 March 2024
: 4-14 March 2024
: 14 March 2024

Method (3030 F, 3120 B)

Parameters Units Analytical Methods Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 7.7 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 596 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 416 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate me/L Turbidimetric Method (4500- SO,% E) 369.5 -

Digestion, Inductively Coupled Plasma
Total Iron meg/L <0.01 -

Note: ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
Uiuﬂ"lﬁﬂiu“ﬂﬁllﬂﬁa\‘iLL’JﬂaE]JJLLW\i‘U'm aU‘U'VI 8 (w #. 2537) panmuanulunsy iwumcymml.aimta *in‘mﬂiuﬂ'lwﬁ\urmaauww”m
W.7.2535 1304 ﬂ’mummmiﬁ’luﬂmn'lwu”fluLLwaW”lmmu mwmﬂu*swnwwmnw v 111 meuil 16 ¢ astud 24 ﬂuﬂ‘muﬁ 2537

WUszawit 3)

* yemInageuiioguenveutiensiuses 1ISO/IEC 17025 vasiasUfjiRnisvadsu

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.06 03-04-2566

Approved signatory
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) CALIBRATION LABORATORY C0,LTD. &2 "dMH

ANSI National Accreditation Board

e

ACCREDITED

o 7\ LS OEC 17025
KRR\ CALIBRATION AND
c I—c nh DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

ot

.

/,/I,

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER - METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. : 230712075999
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

Authorized Signatory
31 July 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI')
Certificate No. Q23075999

F3-011-04/01-12 page 1 of 4

@clccalibration
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) CALIBRATION LABORATORY CO. LD, i&%m mﬁm

?/7—_\\\: ACCREDITED
Z S

- o _ /\
- AN\ .
KRR\ CALIBRATION AND
c I—c nh DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE s ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S

SERIAL NO. : 1123163290[MEC-LABO02]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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) CALIBRATION LABORATORY CO.LTD. . aam
< %'/,l/\///?\\\\\\?: ACCREDITED
cLc Tl SN,

1S0/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment
CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 3 -
200.0000 199.9997 199.9982 -0.0015 - -
2. Error of indications [ After Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)

Unload 0.0000 0.0000 0.0000 0.03 2,28

0.0010 0.0010 0.0010 0.0000 0.06 2,00

0.0100 0.0100 0.0100 0.0000 0.06 2,00

0.1000 0.1000 0.1000 0.0000 0.06 2,00

1.0000 1.0000 1.0000 0.0000 0.07 2,00

5.0000 5.0000 5.0000 0.0000 0.07 2,00

10.0000 10.0000 10.0000 0.0000 0.07 2,00

50.0000 50.0000 50.0000 0.0000 0.08 2,00

100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00004
Certificate No. Q23075999
F3-011-04/01-12 page 3 of 4

@clccalibration
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CALIBRATION DATA

4. Effect of eccentric application of a load on the indication

| CALIBRATION LABORATORY CO.,LTD.

Wy
N,

N2
>—" ANAB
~\_/4
a= J
:

ANSI National Accreditation Board

ACCREDITED

S
~
AN\ —— T
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

3 1 4
[]
5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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NAC Accredited calibration laboratory {,

JIRANATLEL ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

-
q/"’/u I n\“\\\

NSC - TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-017-66

MEASUREMENT ITEM : Top Load Orifice
MANUFACTURER : TISCH
MODEL/TYPE : TE-5025A
SERIAL NUMBER 12262

ID NUMBER -

CONDITION AS-RECEIVED : Used item
CUSTOMER : Mine Engineering Consultant Co., Ltd.
RECEIVED DATE 117 Nov 2023
MEASUREMENT DATE : 24 Nov 2023
ISSUE DATE : 28 Nov 2023

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature :23.01£3.0 °C

Relative Humidity :55.0+15.0 %RH

Atmospheric Pressure 11010+ 10 hPa

CALIBRATION CONDITION:

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are 24.6 "C and 60.8 %RH.

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

NAC

' JTRANATTE ASSOCIATES CO.,LTD.

Calibrated by:

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of the
measurement to recognized the national
standards, and to realization of the international
system of units (Si) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

Approved signat

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-017-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] Y
m’/min mmHg °c °c mmHg inH.0 m*/min

1 0.698 759.890 24.66 2354 55.477 1.718 1.312 0.650
2 1.004 759.879 2457 24.01 61.424 3.472 1.864 0.926
3 1.119 759.882 2431 23.73 43.189 4.553 2,136 1.060
4 1.168 759.943 24.01 23.46 31.071 5.141 2271 1.126
5 1.424 759.971 24.06 23.55 30.843 7.706 2.780 1.373

Slope (m): 2.02970

Intercept (b): -0.01132

Correlation coefficient {r): 0.99980

Uncertainty (k=2): 0.015 m°/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_ Orifice Standard Flow [Q4]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °C °c mmHg inH,0 m?/min

1 0.698 759.890 24.66 23.94 55.477 1.718 0.821 0.649
2 1.004 759.879 24,57 24.01 61.424 3.472 1.166 0.924
3 1.119 759.882 2431 23.73 43,189 4.553 1.335 1.057
4 1.168 759.943 24.01 23.46 31.071 5.141 1.418 1.122
5 1.424 759.971 24.06 23,55 30.843 7.706 1.736 1.368

Slope (m): 1.27130

Intercept (b): -0.00709

Correlation coefficient (r): 0.99979

Uncertainty (k= 2): 0.015  m*/min

***End of Certificate of Calibration***

=]
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Culibration Laberstory
3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2023/07/07
Tested by
1. Outside : OK
2.Sound Pressure Level : 93.96 dB ; 114.00 dB
3. Frequency 1000.24 Hz
4. Distortion : 11 % ;1.2 %

Environment conditions :
Air temperature : 20 °C
Relative humidity : 50 %
Static pressure : 101.8 kPa
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Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281[MEC-LABO1]
CLID. NO. E 362101621
JOB CONTROL NO. : 230712075998
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)
Certificate No. Q23075998

F3-011-04/01-12 page 1 of 4
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) CALIBRATION LABORATORY CO,LTD. 22 af
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] I AT\ CALIBRATION AND
c I—c nh DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited

ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE - ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. : 28092281[MEC-LABO1]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set, Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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Accredited ACDM-2314
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment
CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 = -
100.0000 100.0000 99.9989 -0.0011 % -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,32
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 4.9999 -0.0001 0.07 2,00
10.0000 10.0000 9.9999 -0.0001 0.08 2,00
50.0000 50.0000 49.9999 -0.0001 0.11 2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00
200.0000 199.9997 199.9996 -0.0001 0.33 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading (g)

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4
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ISO/IEC 17025

ANSI National Accreditation Board

2?‘_\\\: ACCREDITED
AN ———
Dl W CALIBRATION AND
11 DIMENSIONAL MEASUREMENT

ACDM-2814

CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[ ]
5
Display Value (g) Maximum Difference of
Nominal Test Value (g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
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NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LAB06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :
Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23081582
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REPORT OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE : PHT700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABOG]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and comparison with Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.

3. Precision Thermometer, ASL Model F100 S/N. 010228/28.

4. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.

5. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

Certificate No. Q23081582
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TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-13507707 , Due Date 14 July 2024.

3. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 0822/65, Due Date 22 August 2023.

4. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q22130793, Due Date 05 January 2024.

5. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Certificate No. TT-0104-22, Due Date 25 August 2023.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23081582
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor

(pH) (pH) (mV) (pH) (% pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm) | Actual Temperature ( °c ) DUC Reading ( °c ) Correction ( °c ) | Uncertainty T °c )

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 47 of 54

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of & = 2,00.

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23081582
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NOMENCLATURE ? OVEN
MANUFACTURER :  MEMMERT
MODEL / TYPE : UF110
SERIAL NO. :  B418.1125[MEC-LAB05]
CLID. NO. : 332102410
JOB CONTROL NO. : 230712076000
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI )

Certificate No. Q23076000
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

SERIAL NO. :  B418.1125[MEC-LAB05]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Series II which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Series II, Fluke Model 2635A S/N. 8209003.

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q23065867, Due Date 22 June 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23076000
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring oven.
CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90
Certificate No. Q23076000
F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°0) factor k
Setting ( °c ) | Indicating ( °c 1 2 3 4 5 6 7 8 9
85.0 85.0 85.09 | 85.44 | 85.15] 85.34 | 85.12 | 85.13 | 84.65 | 85.36 | 85.08 0.39 2,00
104.0 104.0 104.08{104.32|104.19{104.42|104.11]104.16/103.55]104.27| 104.08 0.45 2,00
180.0 180.0 180.34[181.19/180.60] 181.00[ 180.23]180.47|179.46]181.10{ 180.21 0.49 2,00
Technical Note : W= 56 cm, D =40 cm, H =48 cm.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
l/m #3
L/ A
i L w2 b #4
r[j #9
#3 #7
T ? ' ? ™
[/" IH-‘J
o #6 o #8
-
_‘_ ) - D2 ;
W
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23076000
F3-011-04/01-12 page 4 of 4
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Certificate No. C07240005

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2300974
Serial No.(or ID): 2C41301043 (MEC-LAB11) Received Date: 12 January 2024
Manufacturer: KWF Issued Date: 13 January 2024
Condition: In Condition Page: 1of 3
Customer

MINE ENGINEERING CONSULTANT CO.,LTD.

Calibration Place
Environment Laboratory, SCIMET Co., Ltd.

Calibration Date . . - .
This certificate is issued the units of
13 January 2024 measurement according to the International

System of Units (Sl). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories.

Temperature: 23 °C * 2 °C The measurement uncertainty stated is

. the expanded uncertainty which is obtained

Humidity: 50 %RH 15 %RH from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level
of confidence of approximately 95%. It is

The Method used determined in accordance with the Guide to
Expression of Uncertainty in Measurement

In-house method, WIQ7, based on ASTM E 275-08 and (GSM)_ d
ASTM E 387-04 These results may be affected by
deviations from specified conditions. The
Traoeablllty results relate only to the items tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full without

of Standards and Technology (NIST) through Stama Scientific Limited. 2PP™oval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010, 114655

>§Iﬁlﬂ

SCIMET €O .LTD

vEvn wisdiun darfo

Person in charge AUINOrzea signawry

FC07-03: 30 MAY 2023
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Certificate No.: C07240005 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
{nm) (nm) (nm) Measurement ( £ nm)

417.67 417.9 -0.23 0.14
440.74 440.9 -0.16 0.14
448.99 448.6 0.39 0.14
472.22 472.3 -0.08 0.14
513.70 513.7 0.00 0.14
537.49 537.5 -0.01 0.14
574.60 574.6 0.00 0.14
641.76 641.9 -0.14 0.14
684.63 684.8 -0.17 0.14
740.27 740.4 -0.13 0.14
748.28 748.5 -0.22 0.14
807.16 807.4 -0.24 0.14
879.70 879.9 -0.20 0.14

FC07-03: 30 MAY 2023
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Certificate No.: C07240005 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( + Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.237 0.0003 0.0045

420 nm 0.5617 0.563 -0.0013 0.0045
0.7392 0.738 0.0012 0.0045

1.0550 1.057 -0.0020 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.234 -0.0005 0.0045

440 nm 0.5513 0.553 -0.0017 0.0045
0.7230 0.722 0.0010 0.0045

1.0324 1.035 -0.0026 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.213 -0.0004 0.0045

465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.673 0.0005 0.0000

0.9615 0.964 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.220 0.0001 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.692 0.0010 0.0045

0.9908 0.991 -0.0002 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.244 0.0003 0.0045

590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045

1.0301 1.029 0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2646 0.264 0.0006 0.0045

635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045

0.9822 0.982 0.0002 0.0045

The End of Certificate

FC07-03: 30 MAY 2023
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Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

Refer to Certificate No.:  C07240005 Page: 1 of 3

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard band
(w=rUl).
; PFA - Probability of False Accept

>ﬁlﬁiﬂ

SCIMETYT CO .LTD
vEdn wiwdiun dada 1

AU IV IEwd Dyl iuuv y
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Refer to Certificate No.:  C07240005 Page: 2 of 3
Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm

Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
417.9 -0.23 0.14 1.0 Pass
440.9 -0.16 0.14 1.0 Pass
448.6 0.39 0.14 1.0 Pass
472.3 -0.08 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
574.6 0.00 0.14 1.0 Pass
641.9 -0.14 0.14 1.0 Pass
684.8 -0.17 0.14 1.0 Pass
740.4 -0.13 0.14 1.0 Pass
748.5 -0.22 0.14 1.0 Pass
807.4 -0.24 0.14 1.0 Pass
879.9 -0.20 0.14 1.0 Pass

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240005 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w) Tolerance ()  Conformity

0.000 0.0000 0.0045 0.010 Pass

0.237 0.0003 0.0045 0.010 Pass

420 nm 0.563 -0.0013 0.0045 0.010 Pass
0.738 0.0012 0.0045 0.010 Pass

1.057 -0.0020 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.234 -0.0005 0.0045 0.010 Pass

440 nm 0.553 -0.0017 0.0045 0.010 Pass
0.722 0.0010 0.0045 0.010 Pass

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.213 -0.0004 0.0045 0.010 Pass

465 nm 0.506 -0.0024 0.0045 0.010 Pass
0.673 0.0005 0.0000 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.220 0.0001 0.0045 0.010 Pass

546.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass

0.991 -0.0002 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.244 0.0003 0.0045 0.010 Pass

590 nm 0.554 -0.0010 0.0045 0.010 Pass
0.718 0.0016 0.0045 0.010 Pass

1.029 0.0011 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.264 0.0006 0.0045 0.010 Pass

635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.685 0.0012 0.0045 0.010 Pass

0.982 0.0002 0.0045 0.010 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

FC07-03: 30 MAY 2023
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Avio200
Preventive Maintenance Report

Company Name: Mine Engineering Consultance CO., Ltd.
Instrument Location: 2/115 Rangsit-Nakhon Nayok Rd.,
Thanyaburi District, Pathum Thani.

Instrument Serial No.: 079518071903

Date: 7-Feb-2024



ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: Mine Engineering Consultance CO., Ltd.
fddress . 2/115 Rangsit-Nakhon Nayok Rd., Thanyaburi District, Pathum Thani.
(Instrument Location):
Serial Number: 079518071903 PM Number: lof2
Customer Name K. Onanong Telephone Number: | 080 728 2906
(if applicable):
Service Engineer K. Chayanan Service Order WO0-02622126
Name: Number:
Date PM Performed: 7-Feb-2024 Next PM Due Date: 7-Aug-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.5 B January 2018 .
Y PerkinEl

Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElImer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 1 of 6




Component List

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity

(if applicable)
09995098 Air Filter-Spectrometer 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

i Nl:lmber Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 7-263MFX1 Apr-2024
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

Ask customer about unit’s performance since last visit.

Check incoming AC line voltage under load for proper levels and grounding.

Is the instrument operational?

2. Mechanical:

Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ONo
If yes, list components replaced:
Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: CIYes HINo
If yes, list tubing replaced:

Inspect the peristaltic pump for proper operation.
Check and adjust if necessary, the external nitrogen, argon shear gas and wa

ter supply pressures.

Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

Check the shear gas nozzle for blockages and proper, uniform flow.
Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

Perform preventative maintenance on the chiller as required. Make the customer aware of the importance

of maintaining the chiller fluid level and filter replacement.
Drain air compressor surge tank.
Clean exterior of instrument.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 3 of 6




3. Electrical:

Visually inspect all PC boards for cleanliness and signs of corrosion.
Check all RF generator and spectrometer power supply voltages.

B Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
Check the RF generator status screens.
Check the function of all interlocks.

Spectrometer:
Check the spectrometer status screens.
Check for proper function of all motors from the Motor Control window.

4. Optical:

Check the neon lamp for proper operation.

Ensure that neon initialization passes at power up.

Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes HINo

B Perform the Initialize Optics routine from the Spectrometer Control window.

Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

Insure the Dark Current measurement (Detector Calibration) passes at initialization.

Check the shutter home sensor position.

Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes [INo
Radial Window Replaced: OYes [INo

5. Post PM Performance Tests:
Perform View Align.

5.1 Spectral Resolution:
Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.016 Passed

ICP-OES/Avio200 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:

Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 042 Passed
Mg 280.856 %RSD <1 % 0.44 Passed
Mg 285.207 %RSD <1 % 031 Passed
Ba 455.403 %RSD <1 % 0.15 Passed
5.4 Mn BEC:

Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 6106.1 611129.2
Mn 257.610 Axial 1,000 ppb 11933.8 1462849.7
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 6106100 605023.1 10.09 <30 PPB Passed
Axial 11933800 1450915.9 8.22 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

Discuss recommended customer supplied materials to have on hand.
Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200
have been completed.

This ICP-OES/Avio200 Passes Fails ] the preventive maintenance.

Review of Preventive Maintenance:

Authorizad Raslinflonae R ao oot ath o Date:
7-Feb-2024
(DD-MMM-YYYY)
Autl Date:
7-Feb-2024
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (I11) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
Ll Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
Ll Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method

LBNE15871984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017. ‘.3
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1 Cyanide Distillation, Colorimetric Method®!
2 Formaldehyde Distillation, Colorimetric Method'?
3 Phenols 1) Distillation, Chloroform Extraction Method™

2) Distillation, Direct Photometric Method®!

¥
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1 Antimony Digestion, Inductively Coupled PLasmaIMethodB]

2 Arsenic Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Beryllium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

7 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

8 Chromium (V1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™!

10 Lead Digestion, Inductively Coupled Plasma Method™

il Manganese Digestion, Inductively Coupled Plasma Method™

12 Nickel Digestion, Inductively Coupled Plasma Method™

13 Phenols 1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method™

14 | pH Flectrometric Method"!

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method!™

18 - liZing Digestion, Inductively Coupled P{ia\s\;.a Method®!
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**™

2) Digestion, Inductively Coupled Plasma Method®”?
2 Arsenic _ 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"

2) Digestion, Inductively Coupled Plasma Method®"!
3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"

2) Digestion, Inductively Coupled Plasma Method™"
4 Beryllium : 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method®”
5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!47]

2) Digestion, Inductively Coupled Plasma Method!”
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"]

2) Digestion, Inductively Coupled Plasma Method!"!4
i Chromium (lll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!47]

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
MethodP4:" ]

8 Chromium (V1) Alkaline Digestion, Colorimetric Method™*!

9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*7]

2) Digestion, Inductively Coupled Plasma Method®”
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"]

2) Digestion, Inductively Coupleg:iiya Method®"!

L=

11 Lead...
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il Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"]
2) Digestion, Inductively Coupled Plasma Method™"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"
2) Digestion, Inductively Coupled Plasma Method®"
18 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!"*"!
2) Digestion, Inductively Coupled Plasma Method®™
14 | pH Electrometric Method®%
15 Seteniunﬁ 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"!
2) Digestion, Inductively Coupled Plasma Method™”
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*™
2) Digestion, Inductively Coupled Plasma Method®™
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*%" '
2) Digestion, Inductively Coupled Plasma Method®"
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"
2) Digestion, Inductively Coupled Plasma Method®™"
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"
2) Digestion, Inductively Coupled Plasma Method®"
Ay 972U 15 578013
Seudi dsuaiy Wasien
1 Antimony Digestion, Inductively Coupled Plasma Method™"!
2 Arsenic Digestion, Inductively Coupled Plasma Method®"
3 Barium Digestion, Inductively Coupled Plasma Method®"
4 Beryllium

Digestion, Inductively Coupled Plasma thhod[m

5 Cadmium...
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5 Cadmium Digestion, Inductively Coupled Plasma Method™”

6 Chromium ' Digestion, Inductively Coupled Plasma Method®”!

7 Chromium (lll) Digestion, Inductively Coupled Plasma Method; _
Alkaline Digestion, Colorimetric Method; Calculation
Method[5,6,7,8]

8 Chromium (V1) Alkaline Digestion, Colorimetric Method%#!

9 Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method®”?

11 Nickel Digestion, Inductively Coupled Plasma Method®™”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”?

13 Silver Digestion, Inductively Coupled Plasma Method®7

14 | Vanadium Digestion, Inductively Coupled Plasma Method®"

15 Zinc Digestion, Inductively Coupled Plasma f}ﬂe’;hodmﬂ

19Na158198¢

1. NTENTNPAAMNTIU. UITNIANTENTNOAENNTTY, N.A. 2548, 3o miﬁﬁmﬁ'aﬂ.ﬁgaﬁa
Fanillduda svdvyunen. 25 unsia 2549, 1duil 123 neuiew 114

2. anmAmnssudwindenwisemelng. giiedtasesiinde. fusiaded 4. nyaunma:
ISOULMNIIRUN, 2547.

3. APHA, AWWA, WEF. Sta;wdard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017. _

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...



- -

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9_045D§S£)$) .
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Form NSC/TISI 2

Tufuseaaedl  22-LBO164
{Certificate No.) 7777

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

(By Virtue of National Standardization Act B.E. 2551 (2008))

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

2anlusUTaIRUUL In

(Issues this certificate to)
veaUuinismaaeuuiev luu 1Buiillese Aoudaunun d1in
(Testing laboratory, Mine Engineering Consultant Co.,Ltd)

&y o
AsaELavfl
(Address)

lasUN193UI29IAUEAINTD

(Certificate of competence)

=
AIUUINTTIULDUN UDN. ewobd - bdoe
(Standard No. TIS 17025-2561 (2018) (1S0/IEC 17025: 2017)

vafimualuNmsauETIves nesujuinmaasunazvejiRnsaeuiiioy

(General requirements for the competence of testing and calibration laboratories)

AUYRUNISIUTDN  VIAFDU oblom
(Accreditation No. Testing 0623)

lngiisgandunavuazveuvieiilaluiuses uandlalu QR CODE uay www.tisi.go.th

(Details of the scheme and scope of the certificate are shown in QR CODE and wwaw.tisi.go.th)

20N 1 JUN b WOUAIAL WA, beod
(Issue date : 2 May B.E. 2565 (2022))

59U M IAINUNIATFIUNEANURAIMNTTU

UfjUAsnsunuy
wyBnisdninaanasgunaasiusigea1n s
R
N \\:// “,
ﬁ\\j’éé
o a . ;/_—-\\?
NIENTNYAAMNTIN dNINNULATTIUHAANUNDAAINNTTY A o

(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

YoreaUfuRn1g U3em Tl 1Budillede peudausud 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUBLAVNITSUTDIN Nagdau 0623
(Accreditation No.) (Testing 0623)
atul 03 ponlfauaTuN 21 FmAu w.A. 2566 DYTUN 17 wawniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1s Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A191N1INAdDU F1YNTNAFDU Wreaeu
(Field of Testing) (Parameter) (Test Method)
ANUEIINR DY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 5 mg/L
e Chromium (Cr)

0.01 mg/L to 5 mg/L
e Copper (Cu)

0.10 mg/L to 5 mg/L
e Iron (Fe)

0.01 mg/L to 5 mg/L
e Lead (Pb)

0.01 mg/L to 5 mg/L
e Manganese (Mn)

0.10 mg/L to 5 mg/L
e Nickel (Ni)

0.01 mg/L to 5 mg/L
e Zinc (Zn)

0.10 mg/L to 5 mg/L

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 3120 B, and part 3030 F

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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auuNn 03

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

Tususoaavi 22-LB0164

(Certification No. 22-LB0164)

DONLVAILATUN 21 FINAU W.A. 2566

(21 August B.E.2566 (2023))

THAILAND

DYTUN 17 wawn1Au w.A. 2571
(Unti) (17 May B.E.2571 (2028))

anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU 1YN1INAFIU %%‘Vlﬂa@‘U
(Field of Testing) (Parameter) (Test Method)
AVNAINADY
(Environment field)
1. 41 (519) - Total Suspended Solids - Standard Methods for the

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

- Total Dissolved Solids
10 mg/L to 2 000 mg/L

- Total Solids
10 mg/L to 2 000 mg/L

- Total Hardness
1 mg/L to 2 000 mg/L
(Expressed as CaCOs)

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 2340 C O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)
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THAILAND

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuN NiBaUusng Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU Fvegau
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
> Sz - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 10 mg/L
e Chromium (Cr)

0.01 mg/L to 10 mg/L
e Copper (Cu)

0.10 mg/L to 10 mg/L
e Lead (Pb)

0.01 mg/L to 10 mg/L
e Manganese (Mn)

0.10 mg/L to 10 mg/L
e Nickel (Ni)

0.01 mg/L to 10 mg/L
e Zinc (Zn)

0.10 mg/L to 10 mg/L

- Chemical Oxygen Demand (COD)
40 meg/L to 4 000 me/L

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 3120 B, and part 3030 F

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 C

()
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GREKMIRANPY 251041 IYN1INAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
annAuwandey
(Environment field)
2. hide (#9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D
- Total Dissolved Solids - Standard Methods for the
10 mg/L to 10 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C
3. 1 wazide - pH - Standard Methods for the
(Water and Wastewater) 2.0 t0 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-H" BO/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 4/6




sgazideasvnazveudgluiusasiasufiing
(Scope of Accreditation for Testing)

TuSusesavin 22-LB0164 THAILAND
(Certification No. 22-LB0164)
atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1U1N1INeEU INYNIINAEDU %%Wﬂaau
(Field of Testing) (Parameter) (Test Method)
ANUALINaDY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count.) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
- Chromium Hexavalent (Cr®*) - Standard Methods for the
0.10 mg/L to 100 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (S04%) - Standard Methods for the
5 meg/L to 4 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500- SO4* E O/
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(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 YNIINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiy - Heavy Metals - MEC-WI-43 based on
(oits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample
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