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Tsamenuia 1. unnd

do-myngitoo: [

e[

UMNIRAIATI9 :
AnEMsine . Auaa

Tunesanuwamarieulfiams

wviigihe: 6221455

urun : asguam a2 dedie: 08 a.n. 2565

1w luot : 0241

whil: 1/2
o da o |
TUINAUN: 08 A.7. 65 11:23:42
019:407 1i@ou2du e ;3w

o: I

Tsunsy : Tasunsumsaeguammlszsidl 2565 337 Request No. : 0665100698

CBC (COMPLETED BLOOD COUNT)

sHa feging Han13A3I9 Hiy 181989 HINELHE)
H0012 Hb 145 em% [12-16.01]

H0013 HCT 43 % [:40.0 -54.0]

HO014 WBC 4,700 cell/cumm [ 4000 - 10000 |

H0016 NEUTROPHIL 50.0 % [50-70.0]

H0017 LYMPHOCYTE 433 % [20-40.0]

H0018 MONOCYTE 3.0 % [3.0-12]

HO019 EOSINOPHIL 28 % [1.0-5]

HO00110 BASOPHIL 0.9 % [0.0-1.0]

A

, #9xﬂﬂﬂ§ﬂ1ﬂ: lﬂ'll‘f;lj"ﬂ'lfl: 6221455 Request No. : 0665100698 whil: 2/2
" s¥a A1esg HaN13A3I9 Mg 181984 LENET
HO0111 ATYPICAL LYMPHOCYTE %
H00112 PLATELET COUNT 195,000 cellymm™3 [ 140000 - 400000 ]
HO0117 RBC COUNT 49 x10°6 /cumm [4.0-55]
HO0118 MCV 86.8 fL [80-1001]
H00119 MCH_ 29.6 pg [27.0- 34]
H00120 MCHC 34.1 g/dL [32-36]
H00121 RDW-CV 12.0 % [11.0-16.0]
H028  RBC MORPHOLOGY Normal
H0282 RBC MORPHOLOGY
H0283 RBC MORPHOLOGY
H0284 RBC MORPHOLOGY .

fifuiinma:

Atuduma:

TunaritldSudtensi: 08 an. 2565 09:10

’T‘l.[[’]ﬁ'lﬁﬁ'!ﬂﬂuﬂﬁ: 08 A.A. 2565 10:31
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f

Tsanenuna 1. unnd

yo-anagiu:
Tl e o:

UNNOREIATIT :

o
INIMSSIET:  NuaA

a oy o a'.
Tussauwamatisulfiams mii: 1/3

« da o
TUMANN: 08 A.A. 65 11:23:43

viigihe: 6221455 01g:40T Lifou2 T e e

vt lue : 0241 upun : asegunmal2 - dadie: 08 an. 2565

Talsunsy : Tsunsumsasgunimlszaiil 2565 537 Request No. : 1065100608

UA (URINE EXAMINATION)
s Aoy Han15A3I9 Hing 181989 HIBIYR
U0012 COLOR Yellow
U0013  APPERANCE Clear
U0014 SPECIFIC GRAVITY 1.020
U0015 pH 5.0
U0016 PROTEIN Negative
U0017 SUGAR trace
U0018 KETONE Negative
U0019 BLOOD Negative

%‘a:ﬁqag’ﬂan; _ mmﬁé’ﬂaa: 6221455 Request No. : 1065100608 wiii: 2/3
" stie fesg HaN13A5I9 #ig 18198 WG

U020  BILIRUBIN Negative

UOOS UROBILINOGEN Negative

U00120 NITRITE Negative

U00121 LEUKOCYTES Negative

U00110 RBC _ 0-1 /HPF

U00111 WBC 0-1 /HPF

U00112 EPITHELIUM CELL 0-1 /HPF

U00113 BACTERIA Few

U00114 MUCOUS Moderate

U00115 AMORPHOUS

U00116 CAST /LPF.

U00117 CRYSTALS HPF
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%'n:zfqaa’ﬂ'm: _ vigthy: 6221455 Request No.: 1065100608

whit: 3/3
< 5T fiesue HaN15A329

¥y Ad1eds | HIELYe

U00118 OTHER

diuinma: Funmit1dSudensi: 08 nn. 2565 09:10
Aguduna: Junafisieaiusa: 08 A.A. 2565 10:22
: 5 ,
sanenwa 1. unng

L4 Lo ]
Tunenuwamadieufiams

Fuitfid: 08 n.n. 65 11:23:45
¥o-anadiho: ] wviigihe: 6221455 019:401 1ifou23u e - e

umnogansas ; : urun: asavgquamalz  dudle: 08 A, 2565

Animssmn:  Suaa Talsunsu : Tsunsumsasgunmalse il 2565 Gar Request No. : 0565100622
HBsAg

stiar ety NanN13A3ID e 181984 HINEINE)

S04 HBsAg Sensitivity 100%, Specificity 10005

S005  HBsAb

Sensitivity 100%, S

[69-215]

ﬁﬁuﬁnﬂa:

Tunmi 15udnse: 08 an. 2565 09-10
dtuduna:

Tunamswauna: 0890, 2565 11:17
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: d = W d.
Tsenenwna . unng luswauwamavieslgiams wit: 1/2

o da & i
TUINHUN: 08 A.M. 65 11:23:44

Fo-anaiho: I wviigile: 6221455 01g:40% 1Heu2 T A
Tt I :
UNNOHTIN39 - i luon : 0241 urn : aseguamaly  dadle: 08 a.n. 2565
ansmssnun:  Ruan Talsunsy : Tsunsumsaagummlszail 2565 531° Request No. : 0165101113
SUGAR (FBS)

¥ fesug HaN1IA5ID HiI 181989 M
B001  SUGAR (FBS) H 139  mg/dl [70-115]
B002 BUN 15 meg/dl [7-211
B003  CREATININE 0.80(cGFR: 111.74) mg/dl [0.80-1.30]
B005 CHOLESTEROL 185 mg/dL [0-200]
B006  TRIGLYCERIDE 115 mg/dl C[0.0-15
B017 HDL-C 50 mg/dl [40-9.9 Y

?- 1/‘7,§ '
LAB181 LDL-C 117 mg/dL [00-130] S2um X
B009  AST 18 urT [0.0-35]

]

& s 9y 3 < 9
r’m-“flf'i!ﬂ“- ] wuiigihe: 6221455 RequestNo.: 0165101113

wihii: 2/2
B Lo ] =)
e fAegug HaN1A329 I 191984 LENET
B010  ALT 39 U/L [0.0-45.0]
BO11  ALK. PHOSPHATASE(ALP.) 62 U/L [30-120]

Aiiufinma: Snasdtyd
’ Tunam1dSudense: 08 .. 2565 09:10
Rouduma:

Junaiswauma: 08 A, 2565 11:17
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1D: 2380 R 03-10-2022  09:56:40

1R © 61 bpm Diagnosis Information:
Male Years 2. : 103 ms Stmus Rhythm

’R 2 170 s - FENormal BCG***

IRS b ins

q : JLQTe 391397 ms
QRST ;30264 ¢

: VN: 0241 Q : )

22:221;:5;912525 oV IV5SVL - 17461335 mV

Visit date :08 &.a. 2565 09:06 =

Report Confirmed by

- 0.67-35Hz AC50 25mm/s 10mm/mV 4*2.5s+1r w61 SE-12 Vl.?l_ SEMIP V16 P.PHATHYA HOSPITAL
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AUDIOL

—y

......................

.....................................................................

FNUNANIINTIDIGEY (Audiogram)

dB 125 250 500 1000

4000 12000

Unf 0-25 dB

yauanioy
26 - 45 dB
-
yanhunan
46-65 dB
YA
66-85 dB

ﬁﬁijgllﬂ
86 dB ¥u'lY

100
110
120
130

KEY : AirRt 0-0-0
Lt X-X=X
Bone Rt ..........

Rt (red) Lt(blue)

HaN13329015 108w (Hearing Threshold Level) fundn || 7dwa:
: : ¥
2138 (Hz) 500 | 1K | 2k | 3k | 4k | ex | sk | d | qu 1 A dnd
A 40
y eloliwols o Lio () 115 1RBUARANAIAM ..o
Pl ([0 b l 9 () M3 1RBuaAA AT o
¥¥9918 (dB ) X S|0RS|0 10 45 g yde:
g i '
o] msldBuanadiinnuim ...
)
REMARKS 2 ccxova oo oo s s s st v s b s e D e g L s s T A O S S T S
Az - gamanluiilidosssuiludesasiens ldouilaz 1959

a3 18y nselfesiusdmiae

winAnlndns danuummadisoanymams 1aau

FM-OPD-OPC-07/REV:01
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/ P.PHATHYA HOSPITAL

PatientID 6221455 |  NDNIIETEM/ 40 (1982/09/06)

Exam Date [2022/10/08 Dept |

Report Date2022/10/08 11:12:1

Exam Desc

CXR (Digital)

[ RESULT ]

CHEST: PA UPRIGHT
Findings:
- The heart is normal size.

- Both costophrenic angles are sharp.

- The bony thorax is intact.
Impression: No active chest disease

- The lung parenchyma is unremarkable.
- No abnormal pulmonary opacity is seen.

- No mediastinal or hilar enlargement is seen.

Reading Doctor |
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. Tsanemna . uwnd luswanumamaviosl§iams

4

~
wihm: 1/2

« da 1
Funfiud: | 0% AR 65 11:52:39

Fo-anagile: ] muiigiho: 5800279 01g:39% 0eu 1274 A : Wi

LHAMOEIATI ; v lum : 0279 urun : asavguam a2 - dalie: 08 n.A. 2565

animsion:  uae Tilsunsy : Tulsunsuasavguamilszaiil 2565 (517 Request No. : 0665100701
CBC (COMPLETED BLOOD COUNT)

sHia f1esue Han13IA3I9 (el A181989 HINgHe

H0012 Hb - . 132 ‘ gm% [11.0-15.01]

H0013 HCT 38 % [37-47.0]

HO014 WBC 5360 cell/cumm [ 4000 - 10000 ]

HO0016 NEUTROPHIL 61.7 % [50-70.0]

H0017 LYMPHOCYTE 30.4 % [20-40.0]

H0018 MONOCYTE L 28 % [3.0-12]

H0019 EOSINOPHIL 4.5 % [1.0- 5]

H00110 BASOPHIL 0.6 % [0.0- 1.0]

all. A 9 1 — LA
'iﬁ)—ﬂf]ﬁr-_lﬂ’w: _ Lawaﬂqu: 5800279 Request No. : 0665100701 whii: 2/2

¥ fese HAN13A5ID {ntel 81984 HWNgmg
HO0111 ATYPICAL LYMPHOCYTE %

H00112 PLATELET COUNT 205,000 cellsymm?3 [ 140000 - 400000 ]

H00117 RBC COUNT 42 x1076 /cumm [3.5-5.0]

HO0118 MCV 90.0 fL. [80-100]

HO00119 MCH 314 pg [27.0-34]

H00120 MCHC 349 g/dL [32-36]

H00121 RDW-CV 11.4 % [1L0-16.0]

H028  RBC MORPHOLOGY Normal

H0282 RBC MORPHOLOGY

H0283 RBC MORPHOLOGY

H0284 RBC MORPHOLOGY

Y

JunamldFudnse: 08 a.n. 2565 09:30

Junaseaiusa: 08 AR 2565 10:26
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 Tsanenuna 1. uwnd

fo-madihe:

Tuseauramsdiealfiams witii: 1/3

Futiod: | 08 an. 65 11:52:39
viigile: 5800279 91g:307 0Weu 12U A :wdj
m:

UMUK AT : itlue : 0279 UHUR © A529gUNIN 12 Haiile: 08 a.9. 2565

Ansmsinun:  Quae Tusunsu : Talsunsumsavguamiszaitl 2565 (5317 Request No. : 1065100610
UA (URINE EXAMINATION)

stiar e WanN15A5I9 Hig 131984 WK 1Y)

U0012 COLOR - Yellow

U0013 APPERANCE Clear

U0014 SPECIFIC GRAVITY 1.020

U0015 pH 50

U0016 PROTEIN Negative

U0017 SUGAR Negative

U0018 KETONE Negative

U0019 BLOOD Negative

J 1

viigihe: 5800279 Request No.: 1065100610 wird: 273
S¥ar fefug HON13A3ID iy Md19da HIGIYA
U020  BILIRUBIN Negative
U005 UROBILINOGEN Negative
U00120 NITRITE Negative
U00121 LEUKOCYTES Negative
U00110 RBC- 0-1 /HPF
U00111 WBC 0-1 /HPF
U00112 EPITHELIUM CELL 0-1 /HPF
U00113 BACTERIA
U00114 MUCOUS
u00115 AMORPHOUS
U00116 CAST ILP.F :
U00117 CRYSTALS ~ [HPF
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§a_ﬁqaﬁ’ﬂqu; _ la'llﬁlfﬂ:w: 5800279 Request No. : 1065100610 wihit: 3/3
s¥a fesg WON1IATID g 181989 HINgIYe)

U00118 OTHER

Sunaiit 1§5ufnT9: 08 A.A. 2565 09:30

Aiuiinwa:
Auduma:

Funamsieaiuna: 08 AR, 2565 11:28

.

~ Tsawenuna 1. unnd lussauwanises iams
Fwiifant: 08 an. 65 11:52:42
yo-amagilhe: [0 mvitdiho: 5800279 o391 ofeu 2 e Wi
— v —
UYMOKTINTI : i lue : 0279 uwun : asnguamalz  duile: 08 a.n. 2565
animssmn: Guae Talsunsy : Tilsunsumsavgunwalszaiil 2565 331 Request No. : 0565100628
HBsAg
¥l ATes 1Y Han13A3I0 iy 181984 HNgme
S004  HBsAg Negative
Sensitivity 100%, Specificity 100.0%
S005  HBsAb Weakly Positive [69-215]
Sensitivity 100%, Specificity 99.33%
difufinia: Funmit 185 udnsae: 08n.a. 2565 09:30
Ao duma:

Junafiswauna: 08 ALA. 2565 11:36
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~ Ysawenuna 1. unng

1

rd
ET =
llﬂ‘ﬂﬂﬂﬂﬂﬂi'ﬁl : lﬂﬂl'ﬂ‘l‘lltl"l 1 0279

ANTMITNYI :  [AudA

lussnumamavie s §ians

wyiigiho: 5800279

A
wilf: 1/2
o dAa 4]
Sumdiud: | 08 A 65 11:52:40

910:39Y 0MBUI12TU WA MY

o [T

uEun : asavgumn 2 dadie: 08 a.A. 2565

Talsunsy : lsunsumsasguamlszaiil 2565 33r° Request No. : 0165101115

SUGAR (FBS)

sHa ey HaN15A3ID HiY A191984 HIEI¥E)

B001  SUGAR (FBS) 90 mg/dl [70-115]

B002 BUN 14 mg/dl [7-21]

B003  CREATININE 0.81(eGFR: 91.78 ) mg/dl [0.50-0.90]

B005 CHOLESTEROL H 205 mg/dL [0-200]

B006  TRIGLYCERIDE 92 mg/dl [0.0-150]

B017 HDL-C 66 mg/dl

LABI181 LDL-C 126 mg/dL

B009  AST 12 UIT

Cgeanagihe: [ muiigihe: 5800279 Request No.: 0165101115 wihil: 2/2

¥ A1es18 Han13A3I9 i 711813984 WINOITR
B010  ALT 11 U/L [0.0-34]

BOi 1  ALK. PHOSPHATASE(ALP.) 39 U/L [30-1201]

Aiuiinwa
Aiuduna:

Sunai 185ufnI09: 08 A.A. 2565 09:30

Funamswausa: 08 AA. 2565 11:36
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SR : S8 bpm Diagnosis lnlormation:
4

Male Years R E et Sinus Bradycardia
R : 158 ms **Normal ECG*™**
ORS ;87 ms

QT OTe @ 429424 ms
QRS T - 798770 ¢
AVS SV 1.206/0.495 mV

:

PN:5800279 VN: 024 ?)q
poB: 26 /9/2526
Visit date :08 a.0. 2565 09:13

Report Confirmed by

A“’:.'

. 0.67~35Hz ACS0 25mm/s 10mm/mV 4%25s+1r ®58 SE-12 V191 SEMIP V16 P.PHATHYA HOSPITAL
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AUDIOLOGIC ANALYSIS

NuNUEaNSATI IsY (Audiogram)

dB 125 250 500 1000 2000 4000 8000 12000
Unf 0-25 dB
..10 U L
K , =
0 L. : e
10 26— 45 dB
20 yAuhunan
40 AN
66-85 dB
50 HANFUITY
60 86 dB ')
70
30
90 KEY :AirRt 0-0-0
100 Lt X-X-X
110 Bone Rt ..........
120 | I ——
130 Rt (red) Lt(blue)

HaN131339013 198 (Hearing Threshold Level) Aunds LHITE
a : yum:
A0 (Hz) s00 | 1K | 2k | 3k | 4k | ek | 8K | 0 (./) el
e loil=%-51% |5 =% |- = () M7 18U AIIAR
1;]13'1«'“’31 o 7 L 2 bb 5 () M5 14B10AAAAIIATY o
yihedne (dB) X s |2\0|-5|-5| 5|0 |10 ~bh}9,3 ywého :
b n@ .
() ms 1RBuanasinIAR .
() m3 1RBuana AT
REMARKS ? ......ovvooooooooooeeeeeeeeennnnns Mol QI8 e

Y, s .... (Signature)

Az givhauluiilidosdeiniiudesasisms laduilaz 1 asa

1

mislaginsaifesuedamineaue

a - v o 9t 9ha
minAnln@Anls damumdgEnmnamans oy

FM-OPD-OPC-0T/REV:01
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| EXam vate |ZUZZ/1U/U3| Dept | |Report Datezuz2/10/ Ut
r Exam Desc ' ULTRASOUND WHOLE ABDOMEN

[ RESULT ]

ULTRASOUND OF WHOLE ABDOMEN

HISTORY: Dyspepsia

FINDINGS:

- There is normal size, contour and parenchymal echogenicity of liver. No space-taki
is seen.

- No dilatation of IHD or CBD is seen.

- Gallbladder has smooth and thin wall without gallstone.

- Visualized spleen and pancreas are unremarkable.

- Both kidneys are normal in size and parenchymal echogenicity. No renal stone or
hydronephrosis is seen.

- Urinary bladder is smooth thin wall without stone or mass.

- Uterus and both adnexae are unremarkable. Both ovaries are not visualized.

- No ascites or para-aortic lymphadenopathy is noted.

IMPRESSION:
- No detectable abnormality

Reading Doctor |
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/ P.PHATHYA HOSPITAL

PatientID | 5800279 | [ F/39 (1983/09/26)
Exam Date 2022/10/08 Dept | 'Report Date2022/10/08 10:50:0
Exam Desc CXR (Digital)

[ RESULT ]

CHEST: PA UPRIGHT

Findings:

- The heart is normal size.

- The lung parenchyma is unremarkable.

- No abnormal pulmonary opacity is seen.

- Both costophrenic angles are sharp.

- No mediastinal or hilar enlargement is seen.
- The bony thorax is intact.

- Bilateral breast implants are noted.
Impression: No active chest disease

Reading Doctor| — 1
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19/4/65 17:12 2 Biz iBanking ::

Bangkok Bank
SH'IM"IEH?‘JI'IIIIII

o Qs ¢
Uyddushnazan dwe
aluaatinyd - a4 fuil 19 .o, 2565
Lo S

nu | vaalduaunie

- fhéﬂtﬁuﬁ;mau1ﬁ

Twmaadau lmmaiyd - sevineiudl 30 w.o. 2564 fsiud 19 w.n. 2565

fuihmems  fuilfiua fesine vinTeyd
12 n.w. 2565 12 aw. 2565 fuiulsunntdesuans
11:48
255.0.2564 2535.0.2564  miwn m A 1.14
255.0.2564 255.0.2564 aoniiipsu
paAIIUTINIING 1.14
WA

= HAAAINABLIRANBDAAIVED B LA TN
»  SUIOT lSufarauanunndes nisanuinzanvestanNEwismom i lautzy 15

u42y
7 a
:121'1 i«pﬂ%
ranch Utudiaad
Account No.

tating
= Account Name

P o g%

Q

W:lﬁuum'uﬁ sc SC69974688 S T et N—
VST IR AR
L e ceee s AR e Aut’bg{ig%@ Signature
BangknkBank S e s : 0-:0 o... s Ce u.:.
@ SWIASNS Iy

UdIushnazauning

iy d
200,000.00

114.45
200,114.45

HAAMINED e YN s

376,170.96

176,170.96
176,172.10

MOB

AUTO
AUTO

hitps://bizibanking.bangkokbank.com/bblamsui/Print_Pages/PrintOutput.htmi?divid=divCommon&accountType=1fey fidurnazauniwei&killlmageCoun. ..
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19/4/65 17:13 .2 Biz iBanking ::

Bangkok Bank

5m15“5‘l]lmm Uy ddushnacauning
s o Qa/ &
TydIushnasaun ne
mdmm;mﬁ? o Jufl 19 1.8, 2565
5auautu‘ﬁ ‘ ms ﬂa,qwuwsumuumu uamﬁiummﬁﬂ . B 750,341.68 ) i
mﬂﬁuqﬁi - ; - - :uaﬂtquﬂnau“lﬁ 75034168 U

Tomaedau vovmadyd - seninetud 05 5.9. 2564 fviui 19 viu. 2565

Fuivihmons  Sudldine Aaduw winnyd ey d HAAAINRD  Pen Y IBMI
12 W, 2565 12 n.w. 2565  Sudulaunniideasuias 500,000.00 750,341.68 MOB
11:50
255.0.2564 255.0.2564  mdn o i 2.00 250,341.68 AUTO
255.0.2564 255.0.2564 aoniiusy 199.58 250,343.68 AUTO
paAIIUINIING 2.00 500,199.58
WNELAG
«  HEARNIVADIRANUBARIMEE B IS
U7 hifufereuamunndes wisnmumnzaNTe e NNE NS MM K lauTy 13
azn 0428
Sl i%ﬂ%’y Utyiiazsi “
Accaunt Np,
I
ATEE ]
daveyy ]
Ac coun t N ame
U3, Foug
s N3 LaSamsueg iy LGRS 4
souilufly Hiloauy Y
”:Lﬁﬂulﬁ'Nﬁ sc AR
SC69974692 Toeses
@"a"gkoksankg R :°£' :::' ::': "..
Sl-nmsn-s.umw o
——=dfe s

https://bizibanking.bangkokbank.com/bblamsui/Print_Pages/PrintOutput.html?divid=divCommon&accountType=1ieufiidusnazauninei&killlmageCoun. ..
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udun Tud 16UBIteSo AouBaNaUr Tria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Wavududnin lasgynindleads (U3tv naadgming $1in Suten) Tassmamillowsiugnamnssu
yiafiuugyead iWegnanvnssuneain Ussymulng 28803/15911

Address s duavinBen Sunelvaty dwinuassedun Report No. : M650162

Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 21-22 October 2022

Station - ddnaagdiiuuna (UTM 48P 205305 E, 1624081 N.) Sampling Method : High Volume Air Sampler

Data Provided by Laboratory

Sample Type : 1meluussenmaily (Ambient) Received Date  : 24 October 2022

Analytical Date  : 24-30 October 2022 Report Date : 30 October 2022

Model of Equipment : TISH Model of Traceability : TE-5025A/2262

Certified Date : 11 February 2022 Expiration Date : 11 February 2023
Parameter Sampling Date Analytical Method Result Sandiard™

(mg/m?) (mg/m?)
TSP 21-22/10/2022 US.EPA 40 CFR 50, Appendix B 0.031 0.330

Note: ! uUssnmnauvnssunisdawindenunisnii atufl 24 (we. 2547) Fos thwunsnmsgrununmenmeluussenelasialy
UszmAlussfeampune iy 121 seufitey 104 4 Usznid o Juil 9 Aavnau we. 2547
TSP: dluazesaLyIuABYTI 1AL 24 F1l
PM-10: ffuazansvuadnnin 10 luaseu wie 24 42l

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 11
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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USUN Tud 1BuditeSo rousalaur sria
MINE ENGINEERING CONSULTANT

ANALYSIS REPORT

Data Provided by Customer

Customer Name : insvudiudiin L‘Uityﬂiwtﬂ‘ﬁﬂﬁﬂ (U3 nslgming d1in Sutae) lasansmilewsiiugnavnssu
-nuw'u'u.,'uaam Wiegmamnssureadn Usynuting 28803/15911

Address : fuavinden sunelvady Smiaunssiedin Report No. : M650162
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 21 October 2022
Station - 1saliifiuvaslasanis (UTM 48P 204699 E, 1624338 N)  Sampling Method : Smoke Opacity Meter
Data Provided by Laboratory
Sample Type : AuTULEa Received Date  : 24 October 2022
Report Date : 30 October 2022
Area System Opacity ( % ) Average | Standard®
monitoring | Control Dust | No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7 | No.8 | No.9 | No.10 | (%) (%)
vinly awsdih 1.0 1 00 { 00 | 00 | 10 | 00 | 10 | 1.0 | 1.0 1.0 0.60 20
UUAZUNT oy
- asdin 0.0 0.0 1.0 1.0 0.0 0.0 0.0 1.0 1.0 0.0 0.40 20
ARTWIA
TN ¥
. dsdn 00 ] 00 [ 10 (00| 10 | 1.0 | 00 | 1.0 | 00 | 00O 0.40 20
alhes
vinaany i
dwlsen 1.0 1.0 1.0 1.0 1.0 0.0 1.0 0.0 0.0 1.0 0.70 20
ALY,
Note: 7 ﬂivnnnﬂimmmmmam weluladuazdswindon sonmuaralusns 55 umws..wuurgtynmmwuav'mmmumwaqmﬂaauu.mmn

W.A. 2535 L‘S a3 n‘munmmﬁ']umuaumiﬂﬁaeml uagesd 91nl54ly ua gasdiu Usumﬁ'lu‘swnﬂmqmnm L@y 114 aouf 6 9
aviudl 21 unsiau 2540

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 11
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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usun Tud 18uBIteso AoUBANaUN TR
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wnjududin 1wigymingluade (U naaigning Siia Sudaem) Tasimswilawusiiugrammngsy
viauuzyead egnamnssuneas e Ussyudng 28803/15911

Address - dvavinBen sunelvady Saninuassiedun Report No. : M650162
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 21-22 October 2022
Station : diinasdivauia (UTM 48P 205305 E, 1624081 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : FEAULEEN Received Date  : 24 October 2022
Report Date : 30 October 2022
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C220-0102
Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
14.00-15.00 51.7 83.4
15.00-16.00 51.2 72.5
16.00-17.00 ar.7 73.4
17.00-18.00 46.6 64.5
18.00-19.00 49.7 71.8
19.00-20.00 49.3 58.2
20.00-21.00 49.8 66.7
21.00-22.00 49.4 60.0
22.00-23.00 49.7 53.9
23,00-00.00 49.9 59.0
00.00-01.00 5%1.2 55.4
01.00-02.00 54.3 56.4
02.00-03.00 51.9 57.2
03.00-04.00 50.5 62.4
04.00-05.00 50.7 53.5
05.00-06.00 51.4 72.6
06.00-07.00 48.3 68.9
07.00-08.00 46.5 61.0
08.00-09.00 50.7 88.3
09.00-10.00 48.4 81.0
10.00-11.00 46.1 737
11.00-12.00 43.8 66.4
12.00-13.00 41.5 59.1
13.00-14.00 49.2 61.8
Average 24 hrs. 49.9 -
Maximum - 88.3
Standard” _ 70.0 115.0

- ' a  w oo - ° o el o
Note : " Uszmepaznssumsdawindouwiand aduil 15 (we. 2500) 3eq Avumnasgiussdudssdaaaly

M SR

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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usun Tud 18UdItESL AeuBalauUr TIria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : haviududrin wigmindluade (UEn nadgwing $1in Futiem) Trsamaimileausiugmamnssy
vilafiuuseead iNegaamnTsuneane Ussniuldng 28803/15911

Address : fuaviBen Sunelvads Svrinuassien Report No. : M650162
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 21-22 October 2022
Station - dinaulsslaiiuvedlasinig Sampling Method : Sound Level Meter

(UTM 48P 204496 E, 1624530 N.)
Data Provided by Laboratory

Sample Type : SeiuLdes Received Date  : 24 October 2022
Report Date : 30 October 2022
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C220-0102
Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
14.00-15.00 68.3 98.0
15.00-16.00 68.7 99.4
16.00-17.00 64.9 79.8
17.00-18.00 542 84.1
18.00-19.00 a7.7 713
19.00-20.00 49.3 67.9
20.00-21.00 513 70.7
21.00-22.00 48.0 69.6
22.00-23.00 46.5 68.7
23.00-00.00 45.5 70.1
00.00-01.00 44.8 70.2
01.00-02.00 49.9 70.0
02.00-03.00 45,5 69.6
03.00-04.00 49.1 68.7
04.00-05.00 50.2 61.9
05.00-06.00 53.8 1.3
06.00-07.00 534 69.1
07.00-08.00 65.0 78.8
08.00-09.00 66.6 88.6
09.00-10.00 56.9 83.8
10.00-11.00 58.9 84.1
11.00-12.00 57.6 70.9
12.00-13.00 54.0 1.1
13.00-14.00 50.6 70.2
Average 24 hrs. 60.8 =
Maximum - 99.4
Standard” 70.0 115.0

Note: ¥ usymenmznssumsfandonuviend aduil 15 (we. 2540) Gee fvusnmsgiussdudedasialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.,
MEC-FM-45 Rev.04 15-07-2565
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uSun Tud 1BUSItieSy AouBaIaUr A
MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Customer

ANALYSIS REPORT

Customer Name : ¥asfudiudndn wignindlyads (U3 nswelgming dria Sutaem) Tassmsmillowusiugnamngsu
wileuureead wegaamnIsuieaine Ussnulng 28803/15911

Address s fvaviBey snaluady Saviauassedun

Report No. : M650162
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 21-22 QOctober 2022
Station : dinassiioniia (UTM 48P 205305 E, 1624081 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type s aaduasiion Received Date  : 24 Cctober 2022
Report Date : 30 October 2022
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result

Frequency ; Hz "

Peak Particle Velocity ; mm/sec =

Peak Displacement ; mm 2

Peak Sound Pressure Level ; pa.(L)

Standard"

Peak Particle Velocity ; mm/sec =

Peak Displacement ; mm -

Measured Instrument Brand

Model

Instantel

Minimate Blaster

a a 3 v = o @ y - ° & -
Note : D szmpnsEnsunineinTsTsutuazBunnasy 1509 ﬂqﬂuﬂuqﬂfﬁquﬁﬁUﬂﬂiﬂﬁULaENUaﬁzﬂ'J'luguaﬂl'ﬂﬂuﬂ'}ﬂﬂ'ﬁ“’]k“uﬂﬂ“’u

FRuluT RN 1 122 aeuil 125 ¢ asduil 29 FunAu 2548

N/A vanafia Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm

' a 0 A 5w . o a o W e
lifimsszdavduniios iWesmnfithdslulamies sulufansaminviesladldsoyasnuiunu

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.04 15-07-2565

Approved signatory
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usun Tud 1Budideso AouBalaun Do
MINE ENGINEERING CONSULTANT GO.,LTD.

/A ANALYSIS
£ \x  REPORT

Testing 0623

Data Provided by Customer
Customer Name  : Wwsjusdudnin wigmindluads (USEn naaSgming d1in Sutae) Tassnawmilowsivenamnssy
a = ¢ o v W
wilafiuuzrend Wegnamnssunaaine Useniulns 28803/15911

Address : fuaviniBen suneluade Smiauassvdun Report No. : M650162
Sampling By : Samplmg Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 22 October 2022
Station . mmﬂumniuaiummqmwﬂmvauaamammua Sampling Method : Grab Sampling

(UTM 48P 205104 E, 1624370 N.)
Data Provided by Laboratory

Sample Type %5 Received Date  : 24 October 2022
Sample Appearance : wiedla finznaudindes Lifindu Analytical Date  : 24-30 October 2022
Report Date : 30 October 2022
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.5 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 22.8 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 193 -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 110 -
Turbidity* NTU Nephelometric Method (2130 B) 18 -
Sulfate* me/L Turbidimetric Method (4500- SO4% E) 8.2 -
Tostil T il Digestion, Inductively Coupled Plasma 51 )
Method (3030 F, 3120 B)

Note : ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 Y5En1AAMENTSINTTAIWIAADNWIER AUl 8 (n.a. 2537) senauAUlunTETglygRduaiuuas inwIANANIATDNURIYRA
o s I o m - - ] - | w
W.A.2535 1584 nwummmg'mqmmwﬁﬂmmmmmnu ARunlus A mIUn 1N 111 apud 16 3 aedudt 24 quaius 2537
-
(Uszunni 3)
- ' w 0 a ua
* nemvaaeuiieguanuaudnensiused ISO/IEC 17025 vamviealiUinismagau

Reviewed signatory

Reoe results refer to submrtted sample(s) only EE—————— 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.04 15-07-2565
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usun Tud 1BudIteSo rouBalaur oia
MINE ENGINEERING CONSULTANT CO..LTD.

/A ANALYSIS
/7 \x  REPORT

Testing 0623

Data Provided by Customer
Customer Name  : Wwvjududnin wigmindloady (U3 nalasgming 911 Sutae) lasinswilowsiugravnssy
a = (o | v o
wiafiuuzread egnamnasuneain Usenulng 28803/15911

Address : frvaviuden suneleady Smiauassivdan Report No. : M650162
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 22 October 2022
Station s UilAuusassu s uiiaae Junn Sampling Method : Grab Sampling

(UTM 48P 203911 E, 1623871 N.)
Data Provided by Laboratory

Sample Type & Ul Received Date  : 24 October 2022
Sample Appearance : wiaadla dnsnaudindes laifinay Analytical Date  : 24-30 October 2022
Report Date : 30 October 2022
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.5 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 13.8 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 168 -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 80 -
Turbidity*® NTU Nephelometric Method (2130 B) 35 -
Sulfate* mg/L Turbidimetric Method (4500- SO,* E) 14.3 -
Fotalian - Digestion, Inductively Coupled Plasma 140 .
Method (3030 F, 3120 B)

Note : ! Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 YsgmannignssunsAaandouuinnd atdudl 8 (w.a. 2537) sanmuenlunssriydiduaiuuasfnvaunindwandouuid
W.A.2535 (303 Avunanasgrunanwinluuvdaidany Afuilussissgune da 111 aeudl 16 ¢ asfuil 24 puaiug 2537
(Ussinnii 3)
* emveaouilaguenveutnensiuses ISO/IEC 17025 vaswpsufjiRnmmadey

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.04 15-07-2565
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Data Provided by Customer
Customer Name

udun Tud 1IBUBItESD AoUBANaUN D
MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS 17025
Testing 0623

wilnfiuuzeens Wognamnssuneaie Ussnuldng 28803/15911

Address
Sampling By
Station

o ;o o al o a =
s fuaviiBea ennelaady SaninuaTTIvENn
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
DEIRUUSINTIEIELUVIEY

Report No.
Sampling Date

(UTM 48P 204146 E, 1623791 N.)

Data Provided by Laboratory
Sample Type A

Sample Appearance : wiadla finznoudivaes lfindu

Received Date
Analytical Date

ANALYSIS
REPORT

: M650162

s WajuddIin Wigmindleady (U3EM naesgning Siin Sudien) lassnswileusiugnamnssy

: 22 October 2022
Sampling Method : Grab Sampling

: 22 October 2022
: 24-30 October 2022

Report Date : 30 October 2022
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C = Electrometric Method (4500-H* B) 74 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 136 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 Q) 52 -
Turbidity* NTU Nephelometric Method (2130 B) 50 -
Sulfate* me/L Turbidimetric Method (4500- SO, E) 13.0 -
e | |
Note : Y Standard Methods for the Examination of Water and Wastewater. 23" ed, APHA, AWWA, WEF, 2017.

2 YszmAnaiznssunsdawandanwiand atuil 8 (e, 2537) ssnmunalunszseygRduaiuuazinviaunmduand e
i ¥ R . ' -
N.7A.2535 (Fae dmunsnsgruganmiiluundnifany ARudlusisisoiuune wdu 111 neuil 16 1 asTudl 24 nuaius 2537

(Wszmdl 3)

& . @ 2w
¥ INYAIVNFDUUBYUBNVBUVIINTIVTDS ISO/IEC 17025 'umﬁaaﬂgummwﬂaau

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.04 15-07-2565

Approved signatory
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CALIBRATION LABORATORY CO.,LTD.

=
CLC
Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ] ELECTRONIC BALANCE
MANUFACTURER : METTIL.FR TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. ; 1123163290[MEC-LAB02]
CLID. NO. § 362101622
JOB CONTROL NO. - 220718072053
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

o

Calibrated By :

Canfprarion |Awossmuky Co it

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Units ( SI')
Certificate No. Q22072053
F3-011-04/01-12 page | of 4

§

ilac_‘mé‘ﬁ:, ANSI NalianafAcereditabian Eoant

@elecalibratlon
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CALIBRATION LABORATORY CO.LTD. . adnp

]IBE_MM ANSI National Accredilation Board

ACCREDITED
EENEsE=E

AR CALIBRATION AND
c I_C b DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

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

SERIAL NO. : 1123163290[MEC-LAB02]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION H 03 August 2022

ENVIRONMENT CONDITIONS :
Temperature : 24 °C to 25 °C Relative Humidity : 50 % to 55 %

PROCEDURE USED :
‘'his 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 Tahoratory Co., T.td.

REFERENCE STANDARD USED :

Weight Sct Mettler Toledo Class T2 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:2021)"

Certificate No, Q22072053
F3-011-04/01-12 page 2 of 4

@clecalibration


Admin
Rectangle


g

CALIBRATION LABORATORY CO.LTD. &2 AthB

jlae:mpm

ACCREDITED
[ ELD BED 1 PO |

CALIBRATION AND

c Lc IIIIIIII DIMENS!ONAL MEASUREMENT
Accredited ACDM-2814
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) (2) Balance (g) * (mg)
10.0000 10.0000 9.9999 -0.0001 - "
20.0000 20.0000 20.0001 +0.0001 = =
50.0000 50.0000 49.9995 -0.0005 ] >
100.0000 100.0000 99.9990 -0.0010 = -
200.0000 199.9997 199.9976 -0.0021 . =

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 0.04 2,28
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 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 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 199.9999 +0.0002 0.24 2,00

3. Repeatability of indications

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

200.0000 0.00005

Certificate No. Q22072053
F3-011-04/01-12 page 3 of 4

@clccalibration
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CALIBRATION LABORATORY CO.,LTD.

CLC

Accredited
ISO/IEC 17025

CALIBRATION DATA

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

mﬁm

1Iac_m[% ANSI National Accreditation 8oard

ACCREDITED
L IEONE OS]

hif, |..--- ¥ CALIBRATION AND
! DIMENSIONAL MEASUREMENT

ACDM-2814

3 1 4
[]
2 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 50.0000 50.0000 50.0001 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. Q22072053
F3-011-04/01-12 page 4 of 4

@clccalibration
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RECALIBRATION

I I S c H | § DUE DATE:
' ‘ ) February 11, 2023

Environmental

% ;.é 2/%%. :

Calibration Certification Information
Cal. Date: February 11, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 742.7 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) {min) {(mm Hg) (in H20)

1 1 2 1 1.4120 3.2 2.00

2 3 4 1 1.0030 6.4 4.00

3 5 6 1 0.8970 8.0 5.00

4 7 8 1 0.8540 8.9 5.50

5 9 10 1 0.7070 12.8 8.00

Data Tabulation

Vstd Qstd \/ AH(‘PF;ith)(_T'IS'ém_) Qa VAH(Ta/ Pa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9863 0.6985 1.4075 0.9957 0.7052 0.8898
0.9820 0.9791 1.9905 0.9914 0.9884 1.2583
0.9799 1.0924 2.2255 0.9892 1.1028 1.4069
0.9787 1.1460 2.3341 0.9880 1.1569 1.4755
0.9735 1.3769 2.8150 0.9828 1.3901 1.7796
m= 2.07390 m= 1.29864
QSTD b= -0.04082 QA b= -0.02581
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

e (o)) | o ()

Standard Conditions
Tstd:| 298.15 ek RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept '
m: slope
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Acoustic Laboratory
Thailand

Certificate of Calibration

Order No: 2203040
Certificate No.: C2203-0102

Customer: MINE ENGINEERING CONSULTANT CO,LTD
Date of Calibration: 2022-03-24

Date of issue: 2022-03-25

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

‘I'ype: CA-12B

Serial no: U2040047

Calibration and verification performed:
The performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC 60942 (2003): Electro-acoustics - Sound

Calibrators, The calibrator has been tested as described in Annex B of the sume standard.

Preconditioning:

The equipment was preconditioned for more than 12 hours at the specified calibration temperature and
humidity,

Instruments and Program:

A complete list of instruments, hardware and software, that has been used [or this calibration is separately
available from the calibration laboratory.

Equipment standards used:
- Sound measuring equipment calibration unit 483B S/N31083
- Digital multimeter Keysight S/N HP34401A
- Ultra-low distortion function generator Stanford SRS DS360 S/N123625
- Acoustic sound calibrator class 0 Nor1253 S/N32941
- Reference microphone condenser G.R.A.S. 40AU-1 S/N309231
- System software Nor1504A

Traceability
The measured values are traceable to following the ISO/IEC 17025 laboratories;

Sound Pressure Level: NCL, Norway
Reference microphone: NCL, Norway
Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2
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Acoustic Laboratlory
Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67+ 0.01 kPa 214+1.1°C 58.9 £2.2 %RH

1. Sound pressure level

Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 ] 108.0 | 2.0 | + 0.1 ] +0.75

2. Frequency

Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
|| 1000.00at 110dB | 999.42 | 0.06 ] + 0.1 | £2.0

3. Total distortion

Specified sound . . . Tolerance limit
pressure level Meas“re(‘f, /I;'S“’"“’“ U"cff/“;'“ty IEC60942:2003
(dB) ’ ’ Class 2 (%)

Reference microphone 40AU S/N 309231
] 110.0 [ 0.80 [ £0.3 | +4.0

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%

Calibrated | Checked By: .
{

Date of calibration : 2022-03-24
Date of issue : 2022-03-25

Page 2 of 2
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CALIBRATION LABORATORY CO,LTD. 2. aap

e BT T e b

Accredited
1SO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER ! SARTORIUS
MODEL / TYPE i AZ214
SERJAL NO. : 28092281|[MEC-LABO01]
CLID. NO. 4 362101621
JOB CONTROL NO. - 220718072052

CUSTOMER MINE ENGINEERING CONSULTANT CO,, L'1D.

DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

Calibrated By :

CALIRRATION LAMIRATGRY Lo, pin

Approved By :
Authorized Signatory
06 August 2022

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. Q22072052

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

(a1
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j CALIBRATION LABORATORY Co.,LTD.

AR
W e N ETmnee

CLC

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

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

DATE OF CALIBRATION ! 03 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 24 °C to 25 °C Relative Humidity : 50 % to 55 %

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 STANDARDITISED :

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:2021)"

Certificate No. Q22072052

F3-011-04/01-12 page 2 of 4

@clccalibration
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CALIBRATION LABORATORY (0. LTD.
Agreldigd o TN S L isdies eS|

ISO/IEC 170256

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) Tt (mg)
10.0000 10.0000 10.0000 0.0000 g x
20.0000 20.0000 19.9997 -0.0003 - =
50.0000 50.0000 49.9991 -0.0009 c =
100.0000 100.0000 99.9992 -0.0008 o *
200.0000 199.9997 199.9975 -0.0022 = &
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 2,28
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 1.0001 +0.0001 0.07 2,00
5.0000 5.0000 5.0001 +0.0001 0.07 2,00
10.0000 10.0000 10.0002 +0.0002 0.07 2,00
50.0000 50.0000 50.0001 +0.0001 0.11 2,00
100.0000 100.0000 100.0001 +0.0001 0.18 2,00
150.0000 149.9999 150.0001 +0.0002 0.26 2,00
200.0000 199.9997 199.9999 +0.0002 0.33 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005

Certificate No. Q22072052

F3-011-04/01-12

o
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CALIBRATION LABORATORY CO.LTD. i AbﬂAB

:‘Iae_MRA ANSI National Accreditation Board

ACCREDITED

- i TR
c Lc LT DlmsngﬁékinLkug:sﬁ%‘zmsNT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 : " : 4\
[]
2 5 £ v
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 50.0002 49.9999 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 Certlficate ###
Certificate No. Q22072052
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO,LTD. 22  a

ilac_'_'MR# ANSI Nationat Accreditation Board

o AT Cl;:L-.I"l.al-;-;:I:OI:;.A:ID
c I_c """ DIMENSI(K\I&RB’:AAF;SS;J:EMENT
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE ¢ PH700
SERIAL NO. : 983068/93X218814/93X052911
CLID. NO. t 372200480
JOB CONTROL NO. i 220804077943
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

Report of calibration screening must not be taken in pai (. Except complete. Without the approval of the Callbration Laboratory Co., Ltd.

Calibrated By :

5
UALIRRATION Lo BONATERY E0_LTD

Approved By : -
Authorized Signatory
10 August 2022

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. Q22077943

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

@clccalibration
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CLC

Accredited
ISO/IEC 170256

Supplement to Calibration Certificate No. Q22077943

ANSI National Accreditation Board
ACCREDITED
WS
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

REPORT OF CALIBRATION
FOR _
NOMENCLATURE :  pHMETER 23 SEP 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PHT00
SERIAL NO. :  983068/93X218814/93X052911
LOCATION SITE :  LABORATORY

DATE OF CALIBRATION : 04 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 23°C to 24°C Relative Humidity : 45% to 48%

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 Reference Material (RM) and comparison with Dry Block Calibrator, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

2. Dry Block Calibrator, Presys Model T-45NL S/N. 209.09.18.

3. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/19.

4, pH Standard Solution, NIMT TRM CODE TRM-S-2002,TRM-S-2003, TRM CODE TRM-8-2007.

S. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC728484.

Certificate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. &, ;

ACCREDITED

Z Ny T
g ! \a
TR CALIBRATION AND
DIMENSIONAL MEASUREMENT
Accredited i -
ISO/IEC 17025

Supplement to Calibration Certificate No. Q22077943

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

Certificate No. TT-0078-21, Due Date 18 August 2022. 2 3 SEP 2022
2. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q21111638, Due Date 23 November 2022.

3. The measurements are traceable to International System of Units (SI), through Technology Promotion Association

( Thailand-Japan ). Certificate No. 22E868, Due Date 10 March 2023.

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

Lot Number. 150221, 160221 , 180121. Due Date 05 May 2023.

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

Certificate No. 4281-12405788 , Due Date 30 June 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:2021)"

Certificate No. Q22077943A1

F3-012-04/01-12 page 3 of 4
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CALIBRATION LABORATORY (0. LTD. & :

ACCREDITED

2~ NESHERT
fealp 1™ CALIBRATION AND
c Lc it DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17026

Supplement to Calibration Certificate No. Q22077943
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
23 SEP 2022
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)
1.680 1.70 289 -0.020 0.010 2,00
4.000 4.01 148.3 -0.010 0.010 2,00
6.996 6.99 -27.1 +0.006 0.013 2,00
10.007 10.01 -197.2 -0.003 0.013 2,00

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 £ ( °C)

100 25.01 25.0 +0.01 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 k = 2,00.

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

### End of Certificate ###

Certificate No. Q22077943A1

F3-012-04/01-12 page4of 4
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CALIBRATION LABORATORY CoO.,LTD.

AT CALIBRATION AND
C LC DIMENS(ONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER : MEMMERT
MODLL / TYPE ¢ UF110
SERIAL NO. :  B418.1125[MEC-LABO05]
CLID. NO. ¢ 332102410
JOB CONTROL NO. : 220718072054
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

Calibrated By :

CaLipragie Lasnesgops On 010

Approved By :

Authotized Signatory
06 August 2022

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. Q22072054

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.LTD.
- g B e

CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER : MEMMERT

MODEL / TYPE : UF110

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

DATE OF CALIBRATION i 03 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 29 °C to 30 °C Relative Humidity : 51% 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. Q22066549, Due Date 07 July 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:2021)"

Certificate No. Q22072054
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY C0.,LTD.

-

CLC
Accredited
ISO/IEC 17025

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 0.37 0.09 0.79
104.0 104.0 0.57 0.06 1.04
180.0 180.0 1.28 0.12 1.95
Certificate No. Q22072054
page 3 of 4

F3-011-04/01-12
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) CALIBRATION LABORATORY Co.,LTD. 4

JIaC_MR‘A ANSI Nationat Accreditation Board

ACCREDITED

TIPS

CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

CLC
Accredited
ISO/IEC 17025

CALIBRATION DATA

2. TEMPERATURE DISTRIBUTION

Uncertainty Coverage

DUC Measured Temperature ( °c )@Probe No.9 is Ref.

+(° ) factor k

1 2 3 4 5 6 7 8 9

Setting ( °c) Indicating ( °c}
85.0 85.0 84.83 | 85.29 | 85.17 | 85.44 | 85.01 | 85.04 | 84.94 | 85.46 | 85.11 0.26 2,00
104.0 104.0 103.71|104.41|104.16/104.51(103.97|104.05/103.90| 104.64( 104.11 043 2,00
180.0 180.0 179.89|181.22|180.54/181.28/180.11{180.45]180.16]181.60| 180.40 0.52 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 ¢m.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
[ &
A/
| b #2 & #a
? #9 .
# #
= g ? .
HZ
I
#6 8
Ao SUPEY
& O
b N
- W |
o |
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22072054
page4 of 4
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acA A Certificate of Calibration

NSC-TISI-TIS 17025
Calibration 0087
Equipment: SPECTROPHOTOMETER Certificate No.: C06220365
Model: 723C Issued Date: 02 August 2022
Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2209413
Manufacturer: KWF Page: 1 0of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Temperature 231 °C t 0.4 °C
Humidity 589 %RH - 5.0 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD.
Calibration By: Miss. Kaewkan Suradech
Calibration Date: 02 August 2022
The Method used: In house method, CAL-WiI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Stama Scientific Limited.

The standard for Wavelength Certificate No. 93907 and 93914
The standard for Photometric Certificate No. 9112739

rerson In cnarge Authorized signatory

This cortificato Is Issuod the units of measurement according to the Intemnational System of Units (Sl). It provides traceability of measurement to Intemational o1
national standaerd or other recognixed national standard laboratories.

The measurement uncertalnty stated Is the expanded uncertainty which Is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty In Measurement (GUM),

These results may be affected by deviations from specified conditions. The resuits relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

LAY e ... w & .~

CALFM-C06-13: 20 Jul 2022
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&% DKSH

Certificate No.: C06220365 Page 2 of 2

Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Cormrection Uncertainty

418.48 418.5 -0.02 0.13
460.06 460.1 -0.04 0.13
536.90 536.8 0.10 0.13
574.60 574.6 0.00 0.13
879.70 879.8 -0.10 0.13

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unlit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2899 0.288 0.0019 0.0045
420 nm
0.5170 0.516 0.0010 0.0045
1.0286 1.028 0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.282 0.0017 0.0045
440 nm
0.5074 0.507 0.0004 0.0045
1.0071 1.007 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.248 0.0007 0.0045
465 nm
0.4593 0.460 -0.0007 0.0045
0.9322 0.933 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.243 0.0004 0.0045
546.1 nm
0.4649 0.465 -0.0001 0.0045
0.9457 0.946 -0.0003 0.0045
0.0000 0.000 0.0000 0.0045
0.2570 0.257 0.0000 0.0045
590 nm
0.5035 0.504 -0.0005 0.0045
1.0022 1.001 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.256 0.0000 0.0045
635 nm
0.4968 0.496 0.0008 0.0045
0.9713 0.970 0.0013 0.0045
cate

LCHveingy Jruvven — il Adla aniu pcyuvniu, CALFM_COG_13 20 Jul 2022
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:  Mine Engineering Consultance CO., Ltd.

Thanyaburi District, Pathum Thani

Instrument Serial No.: 079518071903

Date: 3-May-2022
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: Mine Engineering Consultance CO., Ltd.
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 10f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-01675332
Name: Number:
Date PM Performed: 3-May-2022 Next PM Due Date: 3-Nov-2022
(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 o
Y Perkln = ] n
Scope

The purpose of this PM is to 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, PerkinElmer 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
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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 2

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 57-024CRX1 30-Mar-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 54-134CRY1 30-Aug-2022

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.
V1 Is the instrument operational?

2. Mechanical:

V1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

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

¥ Inspect the peristaltic pump for proper operation.
¥l Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥1 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

¥i Check the shear gas nozzle for blockages and proper, uniform flow.

¥1 Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

¥1 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.

V1 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:

v Visually inspect all PC boards for cleanliness and signs of corrosion.
¥1 Check all RF generator and spectrometer power supply voltages.

¥1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥1 Check the function of all interlocks.

Spectrometer:
¥] Check the spectrometer status screens.
¥1 Check for proper function of all motors from the Motor Control window.

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 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 ¥INo

¥1 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.

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

¥1 Check the shutter home sensor position.

V1 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.

V] 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.

V] Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ¥ives [INo
Radial Window Replaced: ¥ives [INo

5. Post PM Performance Tests:
V1 Perform View Align.

5.1 Spectral Resolution:
1 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 0.017 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 % 0.64 Passed
Mg 280.856 %RSD <1 % 0.73 Passed
Mg 285.207 %RSD <1 % 0.54 Passed
Ba 455.403 %RSD <1 % 0.51 Passed
5.4 Mn BEC:

¥1 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 7230.7 716330.9
Mn 257.610 Axial 1,000 ppb 14178.5 1804266.7
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7230700 709100.2 10.19 <30 PPB Passed
Axial 14178500 1790088.2 7.92 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.
V1 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:

Authorized PerkinElme Date:
3-May-2022
(DD-MMM-YYYY)

Authorized Customer F Date:
3-May-2022
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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PerkinElmer TruQ 9001

Atomic Spectroscopy Standard e

Certificate of Analysis

PerkinElmer Number: N0691579
Description: Multi-Element Standard
Matrix: 2% HNO:

Lot Number: 57-024CRX1

Certification Date: SEP - = 2021
Expiration Date:MAR 3 0 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 yg/mL  50.1 pg/mL 3103a* Ni 10.0 pg/mL 10.0 pg/mL 3136*
K 50.0 yg/mL  50.3 pg/mL 3141a* Sr 10.0 pg/mL 10.0 pg/mL 3153a*
La 10.0 pg/mL 10.0 pg/mL 3127a* Zn 10.0 pg/mL 10.0 pg/mL 3168a*
Li 10.0 pg/mL 10.0 pg/mL 3129a* Ba 1.00 pg/mL 1.01 pg/mL 3104a*
Mn 10.0 ug/mL  10.1 pg/mL 3132* Mg 1.00 pg/mL 1.01 pg/mL 3131a*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 2-84MJ, 3-168MJ, 4-39MJ

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A.

Certifying Officer:

' PerkinElmer, inc.
[ T S S e e ]

PerkinElmer’
u.s.A. Tel: 1-203-925-4600

U.S.A. Toll Free: 1-800-762-4000

o SRR N T TS £y L1 2

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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¥ perkinElmer Pure

AtOIIu.C SPeCtIOSCOpy Standard
i (FIED

R ——

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
: Matrix: 5% HNO:
Lot Number: 54-134CRY1 Certification Date: FEB - - 2021
Expiration Date: AUG 3 0 2022

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

S Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 100 pg/mL 3103a* Pb 50.0 pg/mL 50.1 pg/mL 3128*
Tl 100 pg/mL 101 pg/mL 3158* Se 50.0 yg/mL 49.9 yg/mL 3149*

Cd 50.0 ug/mL  50.0 pg/mL 3108*

1 - indicates CRM (when NIST SRM is not available)

* _indicates NIST SRM
Reference Multi: Lot# 52-179CR, 1-177YJ

Refer to side 2 for details of certification.

Balances are calibrated with weight setS traceabl® l? NIST. )
We guarantee that our PerkinElmer Pure Atomic Spectroscopy Sta dardsr“t:e siable and acurale 10 #0,5% gl catited
concentration until the expiration date, provided the standards are ke ttigh yl‘:?pped and stored under nqrmal laboratory
conditions. This value is the sum of cu'mulative errors associated with 1 arga Vical determinations, pipetting. and diluting o final
volume. For these solutions we use high purity acids ASTM Type | wate’ megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A. :

-

) Certifying Officer: -

u.s.A Tel: 1

perkinElmer
U.S.A. Toll Free: 1

; for a complete listing of our global offices.

m/lasoffi*

Visit www. perkinelmer‘co
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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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&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

=
AIUUINTTIULDUN UDN. ewobd - bdoe
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(Scope of Accreditation for Testing)

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

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
Vill']EJLa?Jﬂ'ﬁ%JUi'eN‘ﬁ nadau 0623
(Accreditation No.) (Testing 0623)
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]9]38‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

0.002 mg/L to 5 mg/L
* Chromium (Cr)

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

0.01 mg/L to 5 meg/L
* Iron (Fe)
0.01 mg/L to 5 meg/L
Lead (Pb)
0.01 mg/L to 5 mg/L
* Manganese (Mn)

0.01 mg/L to 5 meg/L
* Nickel (Ni)

0.002 mg/L to 5 mg/L
* Zinc (Zn)

0.01 mg/L to 5 mg/L

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

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

atun 02 ponliausTuil 18 Wiy wa. 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]3870
(Field of Testing) (Parameter) (Test Method)

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

- Total Suspended Solids
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)

- Standard Methods for the
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/

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 2/5




sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

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

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

adun 02
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1UIN1INATEDU FYN1INATFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
2. Ude - Heavy metal - Standard Methods for the
(wastewater)  Cadmium (Cd) Examination of Water and

0.002 mg/L to 10 mg/L
* Chromium (Cr)

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

0.01 mg/L to 10 mg/L
* Lead (Pb)

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

0.01 mg/L to 10 mg/L
* Nickel (Ni)

0.002 mg/L to 10 mg/L
* Zinc (Zn)

0.01 mg/L to 10 mg/L

- Chemical oxygen demand (COD)
40 mg/L to 4 000 mg/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 @

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

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

atun 02 ponliausTuil 18 Wiy wa. 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]?1870
(Field of Testing) (Parameter) (Test Method)

ANVAWINR Y

(environmental field)

2. Ude (59)

(wastewater)

3. 141 hazuLEe

(water and wastewater)

Total suspended solids (TSS)
5.0 mg/L to 10 000 meg/L

Total dissolved solids (TDS)
10 mg/L to 10 000 mg/L

pH
2.0 to 10.0

Biochemical oxygen demand
(BOD)
2 mg/ L to 10 000 mg/ L

Standard Methods for the
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 4500-H" B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5210 B and part 4500-O C

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

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

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A@1U1N1INAEDUY UATNAADU Wnegeu
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
3. 11 wartLdey (fa) - Chromium hexavalent (Cr®") - Standard Methods for the

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

- Sulfate (SO4%)
5 mg/L to 4 000 meg/L

- Heavy metal

* Chromium (Cr)

1.0 meg/kg to 100 meg/kg sample
* Copper (Cu)

5.0 mg/kg to 100 meg/kg sample
* Nickel (Ni)

1.0 mg/kg to 100 mg/kg sample
* Zinc (Zn)

5.0 mg/kg to 100 meg/kg sample

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
3500-Cr B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
4500-SO4”

- MEC-WI-43 based on
US EPA Method 3050 B
Revision 2 : 1996 and
US EPA Method 6010 D
Revision 5 : 2018

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
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