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Tsanenuia . uwnd

do-myngitoo: [

Tel: $/24 p.ifueIMmA UMV AT S Savdansammy

UHNOTINTID : viluo : 0241

ANt . Ruae
CBC (COMPLETED BLOOD COUNT)

£y o ey
Tunesanuwamarieulfiams

wviigihe: 6221455

whit: 1/2
O N
TUINAUN: 08 A.M. 65 11:23:42
019:407 Lipou2 T e 9w

ID: 3101200962587

urun : asguam a2 dedie: 08 a.n. 2565
Tulsunsu : Tlsunsuasasguamlszal 2565 537 Request No. : 0665100698

sHa fesuy HaN13M339 Hiy 181989 HINEIYie)
H0012 Hb . 145 gm% [12-16.0]
H0013 HCT 43 % [;l0.0 -54.0]
HO014 WBC 4,700 cellycumm [ 4000 - 10000 ]
H0016 NEUTROPHIL 50.0 % [50-70.0]
H0017 LYMPHOCYTE H 433 % [20-40.0]
HO0018 MONOCYTE 3.0 % [3.0-12]
HO0019 EOSINOPHIL 2.8 % [1.0-5]
HO00110 BASOPHIL 0.9 % [0.0-1.0]
" M mm?;rfﬂaﬂ: 6221455 Request No. : 0665100698 wihit: 2/2
" s¥a A1esg HaN13A3I9 g 181984 HINEIHE)
HOO111 ATYPICAL LYMPHOCYTE %
H00112 PLATELET COUNT 195,000 cellmm™3 [ 140000 - 400000 |
HO00117 RBC COUNT 4.9 x10°6 /cumm [4.0-5.5]
HO0118 MCV 86.8 fL [80-100]
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

o =R
fiudiama:

Auduma: 1

‘Tu_nmﬁ‘lﬁ?uﬁmsav: 08 A.A. 2565 09:10

TunamMneauna: 08 A.A. 2565 10:31
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Tsanenuna 1. unnd

Ho-magie: I

Tel: 8/24 0.1HUDIMA LVIMBMINY ATNS SaMTAnTaNNY

UNNOREIATIT :
I'd
animsine:  Fuaa

Tussauwamatisulfiams

viigihe: 6221455

4
v lum : 0241

wh#: 1/3
Sudid: | 08 an. 65 11:23:43
01g:401 1Aou2 M A ;e

ID: 3101200962587

upun : Asguam a2 dudie: 08 a.n. 2565

Talsunsy : Tdsunsuasaeguamlszaiil 2565 5107 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
U019 BLOOD Negative

fo-omgire: [

wuiigihe: 6221455

Request No. : 1065100608 wihit: 273

" siia A1e5g HaN15A529 HiI 719198 HINGING

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 Few

U00114 MUCOUS Moderate

U00115 AMORPHOUS

U00116 CAST /LPF.

U00117 CRYSTALS

/HPF
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%‘g_af]aﬂyﬂqg: _ laﬂlﬁé’ﬂ’w: 6221455 Request No.: 1065100608 wihit: 3/3

© s¥ia et HaN 157379 - ¥ A998 HIELYe

U00118 OTHER

diuiinma: Funaldiuiensie:  08a.n. 2565 09:10

Atuduna: Junafisieaumn: 08 AA. 2565 10:22
' ¢

Tsanenuvia 1l. uwng

¥ Lo ]
Tunsnuwamaffes§iams

-
Fumid: 08 am 65 11:23:45

¥o-anagilo: ] wviigihe: 6221455 019:40 1@heu2 i A

Tel: 8/24 DU IMIA VI IS uAAS N TANTANNY

ID: 3101200962587
i luen : 0241 URUA : A59UAM 2 dudie: 08 A.A. 2565

Talsunsu : Tsunsumsasgunmalse il 2565 Gar Request No. : 0565100622

UNNUEHIATI -
ansmssnu:  Suaa

HBsAg

IHa Aesing NanN13A3ID Wi 181984 HINEINE)
S004  HBsAg Negative

Sensitivity 100%, Specificity 100.0%
S005  HBsAb Positive [69-215]

Sensitivity 100%, Specificity 99.33%

difdinwa: Funait185udms09: 08, 2565 09:10

UuBUmA:

Tunamswauna: 0890, 2565 11:17
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) a2 ey ¥ dl
Tsenenvia 1. unwné luswauwamavieslgiams wit: 1/2

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

Fo-anagihwe: ] wuiithe: 6221455 91g:40T 1Heu2Tu e ;v

Tel: 8/24 DATUDINA HVIMAUNUB VAT NG S IANFIMMY ID: 3101200962587

unmogansan : i luon : 0241 wrn : aseguamalz  adle: 08 a.n. 2565

ansmssn:  Iuaa Talsunsy : Tsunsumsaaquamlsz1il 2565 5317 Request No. : 0165101113
SUGAR (FBS)

¥ fesug HaN13A579 HiI 181989 M

B001  SUGAR (FBS) H 139 - mg/dl [70-115]

B002 BUN 15 mg/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 - [0.0-15

B017 HDL-C 50 mg/dl [40-9,9

o~
LAB181 LDL-C 117 mg/dL [0.0-130] 2z =7
B009  AST 18 i S
Socanagfine: [ il
a0 . wvigiho: 6221455 Request No.: 0165101113 wihit: 2/2
" st fAegug HaN1A329 I A1 1984 HINEINA
B
010  ALT 39 U/L [0.0-45.0]
B011  ALK. PHOSPHATASE(ALP.) 62 UL [30-120]
Auinma: AT
L Funaldfudensn: 08an. 2565 09:10
Rouduma:

'ﬁﬂ’]ﬁ'lﬁﬁ'lﬂﬂl.lﬂﬂ: 08 .M. 2565 11:17
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ID: 23%0 TS TR NI 08-10-2022  09:56:40

IR 01 bpm Diagnosis Information:
Male Years i - 103 ms Stmus Rhythm
>R : 170 ns < FE¥Normal BOG*%
IRS 95 ms
. JTQTe @ 391397 ms
PN:6221455  VN:0241 YQRS/T - 30264 ¢ -

pos: 06/9/2525  [OV IVS/SVIL ¢ 1.746.1.335 mV

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

LX@SN : & Report Confirmed by:
v

Bl 067-35Hz ACS0 25mm/s 10mm/mV 4*25stir w61 SE-12 V191 SEMIP V16 P.PHATHYA HOSPITAL e
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AUDIOL

—y

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

FNUNANIINTIDIGEY (Audiogram)

dB 125 250 500 1000 2000 4000 8000 12000

Unf 0-25 dB

% = . Q | yauanion
B Ll e e e B 26 - 45 dB
yaauhunan
46-65 dB
YA
66-85 dB
uﬁqg{uﬂ
86 dB Yu'lyl

KEY :AirRt 0-0-0
100 Lt X-X-X
110 Bone Rt .ovuees
120
130 Rt (red) Lt(blue)

HaN13A5I9013 M8 (Hearing Threshold Level) Aunde agilwa :
: - n:
AUD (Hz) soo Jik | ok |3k | k| ek | sk | | g v (‘/f dnd
A o o
y o ols lo Lo () 13 lRBuasaiaAm ...
Pl ([0 b 21 l 9 () M3 1RBuaAA AT o
¥¥9918 (dB ) X S|10LS|0110]5 [~9 g yde:
S i '
() msl§tuanasiinamda ...
() s lRBuaRasiAImAg ... ..
BEMARKS D v v i s i s st s s S s 54 e o e T s b S e T T o e s S s o S o O S S e B S st
Az - gamanluiilidosssuiludesasiens ldouilaz 1959

a3 18y nselfesiusdmiae

a a ' e
'H'lﬂﬂﬂ‘]]ﬂﬂﬂ’)iﬁiﬂﬂu‘“ﬂﬂﬂlﬁﬂ?ﬂm‘ﬂ“ﬂ'lﬁ‘l%u

P.PHATHYA HOSPITAL 45 — 53 CHAINARONG Rd., MUANG, NAKHONRATCHASIMA 30000
Tel : 66 44 251070-2, 230530-3 Fax : 66 44 257411 E-MAIL : phrahosp(@korat.loxinfo.co.th

FM-OPD-OPC-07/REV:01
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o P.PHATHYA HOSPITAL
(PatientID | 6221455 | ~ IUILINIIIIIIIIINIIM/ 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.

- 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.

Impression: No active chest disease

Reading Doctor |



Admin
Rectangle

ADMIN
Rectangle


4

4

. Tsanenina 1. uwnd

go-madine: [T

394 % Aearneises dualuiies suneiiisauaIs¥auT 90

Tel:
UMNIRAINTIN ;

ANTMITAYI:  [AuUaA

¥ a wm
lunsauwamavieslguanms

avigiho: 5800279

v lue : 0279

81y:391 0 @eu 12 Tu

A
win: 1/2

Fudiviud: 08 A.A.65 11:52:39
A A

ID: 5309900031928

uEUN : A3eguUMM 12 - daidie: 08 oA, 2565

Tilsunsy : Tulsunsuasavguamilszaiil 2565 (517 Request No. : 0665100701

CBC (COMPLETED BLOOD COUNT)

FYia Ao HaN15A52D (el A181989 HINAIe
H0012 Hb - 132 gm% [11.0-1501]
H0013 HCT 38 % ,[ 37-47.0]
H0014 WBC 5,360 cellycumm [ 4000 - 10000 ]
H0016 NEUTROPHIL 617 % [50-70.0]
H0017 LYMPHOCYTE 304 % [20- 40
H0018 MONOCYTE 28 % Lau=12]
H0019 EOSINOPHIL 45 % [1.0-5]
HO00110 BASOPHIL 0.6 % [0.0- 1.0]
Fo-anailn: _ viidihe: 5800279 RequestNo.: 0665100701 i 2/2
sHiar fiesne HaN15A3I9 iy Md1eda HINgLYe)
HO0111 ATYPICAL LYMPHOCYTE %
H00112 PLATELET COUNT 205,000 cellymm?™3 [ 140000 - 400000 ]
H00117 RBC COUNT 42 x10°6 /cumm [3.5-5.0]
HO00118 MCV 90.0 fL [80-100]
HO0119 MCH 314 pg [27.0-34]
H00120 MCHC 34.9 g/dL [32-36]
HO00121 RDW-CV 11.4 % [11.0-16.0]
H028  RBC MORPHOLOGY Normal

H0282 RBC MORPHOLOGY

HO0283 RBC MORPHOLOGY

H0284 RBC MORPHOLOGY

Y

o

&S

o

3l
HouduND:

UNNHA:  NUNRYUNTAT TISTUIAAND (NU.16481)

NuNR G NTel WAITUANTR (M.11585)

JunamldFudnse: 08 a.n. 2565 09:30

‘ﬁll’Jﬁ'lﬁ‘i”ltl\l‘l‘l.lﬂﬂ: 08 A.A. 2565 10:26
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. Tsawenuna . uwné Tuseumamavieslguams wihifi: 1/3

Fuiifiud: | 08 AR 65 11:52:39

Fo-anagilhe: L vidihe: 5800279 01g:39% 0o 12 A :mda

Tel: 394 . A noiise dwaluwdies sunedisauasiydun ¥a ID: 5309900031928

iymorFansan : v lum : 0279 uHun : AseguAM 2 dadie: 08 a.A. 2565

ansmsinel:  [uaa Tusunsu : Talsunsumsavguamiszaitl 2565 (5317 Request No. : 1065100610
UA (URINE EXAMINATION)

stiar e WanN15A5I9 Hig 191984 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

Uu0019 BLOOD Negative

& 1 d‘i’
do-anagihe: | aviigihe: 5800279 Request No. : 1065100610 wiit: 2/3

Ftier ey HAN1INTID Hig Md19da 1B
U020  BILIRUBIN Negative

U005 UROBILINOGEN Negative

U00120 NITRITE Negative

U00121 LEUKOCYTES Negative

uoo110 RBCr 0-1 /HPF

U00111 WBC 0-1 /HPF

U00112 EPITHELIUM CELL 0-1 /HPF

U00113 BACTERIA

U00114 MUCOUS

U00115 AMORPHOUS

U00116 CAST * JLPF.

U00117 CRYSTALS [HPF
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fo-mpagine: (T viigfio: ss00279

sHe AvTNg

Nﬁﬂ_]'iﬂ‘i']il

Request No.: 1065100610 wihit: 3/3
wig A181984’ WA

U00118 OTHER

Aiuiinwa: Funmii 185ufnsae; 08 0.0, 2565 09:30
Atuduna: Sunarfiziosiuma: 08 A.A. 2565 11:28
y ¢
. Tsanenuna 1. unné luswnuwanstieslfiams

g—— T a—

Tel: -
UMUK TIATIT :

- “\’ o/ -
ANEMITINHT . UTA

394 3. Aeaneiies aualwiies sunaissuassydin oo
v luen : 0279

o

- |
TuANNA: 08 AR 65 11:52:42

819:391 01Feu 12T

1D:

WA : M

5309900031928

UHUA : ATI9gUAM U2 dalle: 08 A.A. 2565

Tusunsu : Tisunsuasavguamalszdidl 2565 153175 Request No. : 0565100628

HBsAg
¥l ATes 1Y HaN13A3D iy 181984 HNgme
S004  HBsAg Negative

Sensitivity 100%, Specificity 100.0%
S005  HBsAb - Weakly Positive [69-215]
Sensitivity 100%, Specificity 99.33%
Yo 2 ] "
HUUNnNA Funaii 18uinde: 08 .. 2565 09:30
Aty Sunmiiswauna: 08 A.A. 2565 11:36
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. ) a wm v d
. Tsanenuna 1. uwnd Tunsanuwamadiesdfiams wiii: 1/2

o da &
TUNHLN: 08 f.M. 65 11:52:40

¥e-anagil: _ wyiigiho: 5800279 810:397 0o 12 Fu  me : M

Tel: 394 3. A neiies dwaluies suneiieaunssyin i ID: 5309900031928

uAMoRdanTe ; ravitluen : 0279 urun : asaegum 2 - dadie: 08 a.n. 2565

Anmainm:  iSuan Talsunsy : lsunsumsasguamlszaiil 2565 33r° Request No. : 0165101115
SUGAR (FBS)

sHa Mege HaN13A5I9 HiY A191984 HIEI¥E)

B0O1 SUGAR (FBS) 90 mg/dl [70-115]

B002 BUN 14 mg/di [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 u/T

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

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

BOi 1 ALK. PHOSPHATASE(ALP.) 39 U/L [30-120]

Aiuiinea: ' Funanit145uthngae: 08 .. 2565 09:30

Aiuduna: Funamswauma: 08 AN, 2565 11:36
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SR : S8 bpm Diagnosis Inlormation:

Male Years * 3 ms Sinus Bradyvcardia
R : 1538 ms *Normal ECG*™*
tIRS ;87 ms

DT Qle  : 429/424 ms
PN:5800279 VN: 0248 0 3ORST - 7987170 °

Visit date :08 a.0. 2565 09:13

g &
Report Clonfirmed by:
N ; ? :
ES\?V\S : ;

2

. 0.67~35Hz ACS0 25mm/s 10mm/mV 4*2.5s+1r 958 SE-12 V191 SEMIP VL6 PPHATHYA HOSPITAL
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AUDIOLOGIC ANALYSIS

NuNUEaNSATI IsY (Audiogram)

dB 125 250 500 1000 2000 4000 8000 12000
Unf 0-25 dB
-10 & s 3
i 1) =
0 L < yaudnley
10 26-45dB
20 yAuhunan
40 ¥Aawn
66-85 dB
50 umgwm
60 86 dB 3u'l1
70
80 |
o0 bl KEY : AirtRt 0-0-0
wo b Lt X-X-X
110 S Bone Rt ..........
120 [N (-
Rt (red) Lt(blue)

130 |

HaN131339013 198 (Hearing Threshold Level) Aunde LHITE
4 . Hwm
A0 (Hz) soo |1k | 2k [ 3k | 4k | 6K | K | @ | @ (./) el o
e loil=%-51% |5 =% |- = () m3lAguananATIAR s
Y @s) o 7 L 2 bb 5 () M5 14B10AAAAIIATY o
yihedne (dB) X 5 |\0]-5|-5| 5 | @ -10 ~bh}9,3 ydw:
b n@ .
) ms 1RBuanasinIAR .
() m3 1RBuana AT
REMARKS © _....._ooooooooooeeeeesseinees Mol QI8 e

fuuzh - gimanuiiidoedasuiiudesasiems lasuilas 1 ass
- mslfgilnsaldesiuedeminane

a - v o 9t 9ha
- winAsdndns denuunmdgisnngmems ldou

P.PHATHYA HOSPITAL 45 — 53 CHAINARONG Rd., MUANG, NAKHONRATCHASIMA 30000
Tel : 66 44 251070-2, 230530-3 Fax : 66 44 257411 E-MAIL : phrahosp@korat.loxinfo.co.th

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 | - Weay. e tensael



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 |
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| ANALYSIS REPORT

Data Provided by Customer
Customer Name  : avugudfin wignindloads (S naaigmind 91ia Sugee) lasanmsmiinausivgmanvnssu
a - ¢ ' @ @
winfiuureead Wognamnssuneade Usevmudng 28803/15911

Address - shuaviuden suneleads Yaniaunssvdn Customer Code  : M670162
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 25-26 March 2024
Sample Type - oneluusseniavialy (Ambient) Sampling Method : High Volume Air Sampler
Station s ddnassiinuia (UTM 48P 205305 E, 1624081 N.) Report No. : M670162-01
Data Provided by Laboratory
Laboratory Code No. : M670162/1 Received Date  : 27 March 2024
Analytical Date : 27 March - 6 April 2024 Report Date 1 6 April 2024
Model of Equipment ; TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
. p S i (DR P Result Standard ¥
r nalytical Metho
arameter ampling Date yt (mg/m? (mg/m?
Total Suspended Particulate (TSP) 25-26/03/2024 US.EPA 40 CFR 50, Appendix B 0.031 0.330

\ v ' a o o o o
Note: ! UsznimmmenTsunsdewindounsiari atiufl 24 (wa. 2547) 5es Amuaanasgiugunmenaluusssimealaeily
= . P v 4
Usgnalusnafinngune tdu 121 aeufivay 104 9 Usema o Tuil 9 Raveu wel, 2547
Total Suspended Particulate (TSP) : fluszeauriuases iy iy 24 9alu

Reviewed signatory Approved signatory

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

Data Provided by Customer

Customer Name  : ¥inevfududnfn l3gnindloady (LS nswlgving 91fda Sudie) lasimsivilewsiugmanvingsy

Address
Sampling By
Sample Type
Station

Data Provided by Laboratory

Laboratory Code No. : M670162/2 - M670162/5

yinfiuuzgead Wograunssunoasne Usemudng 28803/15911

s fuanfey sunolandy JUIAUATIITENN

: Sampling Team of Mine Engineering Consultant Co., Ltd.
s AnufiuLen (Opacity)
15aldifiuvedlasents (UTM 48P 204699 E, 1624338 N.)

Report No.

Customer Code
Sampling Date
Sampling Method

Received Date

1 M670162
: 25 March 2024
: Smoke Opacity Meter

1 M670162-01

: 27 March 2024

Analytical Date 1 27 March - 6 April 2024 Report Date : 6 April 2024
Laboratory Area System Opacity ( % ) Average | Standard?
Code No. monitoring ControlDust | 1 | 2 |3 | 4 |5 |6 | 7 |8]| 9 |10|] (%) (%)
vinmnladiu .x
M670162/2 Tl asgun 00(10(|10|10|00|00]10]|10]|20]|00 0.70 20
UTIUIBHAT ¥
M670162/3 - aJsaun 1.0/10(10|10|00|00|10|00]|10/|10 0.70 20
ARYUIR
USIUABWIY )
M670162/4 Sl asaun 20(10(00|00|10]10]00|00)|10]00 0.60 20
USaane ¥
M670162/5 Ausaun 00/10|10|10|00|10]|00]|00]|00]10 0.50 20
gewiu
Note: ! uszmiAnsensasineieans walulafuarAsnndon sonmuauluung 55 umwa*“iwumsymaaLasmLaWinmmmwaaLL'maammem

W.A. 2535 LiEN ﬂ’Wi‘lJmJ'l\‘ﬂiﬁ’lﬂﬂ')ﬂﬂﬂﬂ"liﬂﬁﬁ]ﬂﬂua 984 nl3eld Um dosdiu Usy ﬂ"lﬂlﬂi’l‘ﬂﬂﬁm’lut'UﬂUW AN 114 naudl 6 4

amuw 21 unimd 2540

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
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ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wiviuddnin lignindluade (U3 naigdgning 9100 sutie) Tassnswilosusiugeainnssy
a a ] 1 v @
vlinuuzyoad LivagramnIINNDane Ussnulng 28803/15911

Address s duaviiBen sunelyad SariauasTedin Customer Code  : M670162

Sampting By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 25-26 March 2024
Sample Type : zauLde (Sound Level) Sampling Method : Sound Level Meter
Station s diineulsaliiueedlasens Report No. : M670162-01

(UTM 48P 204496 E, 1624530 N.)

Data Provided by Laboratory

Laboratory Code No. : M670162/6 Received Date  : 27 March 2024
Analytical Date : 27 March - 6 April 2024 Report Date : 6 April 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
10.00-11.00 55.7 79.8
11.00-12.00 55.0 74.3
12.00-13.00 50.8 76.0
13.00-14.00 55.0 87.5
14.00-15.00 55.9 773
15.00-16.00 55.1 83.0
16.00-17.00 56.3 68.6
17.00-18.00 45.5 67.3
18.00-19.00 39.4 61.0
19.00-20.00 40.1 54.1
20.00-21.00 43.3 56.9
21.00-22.00 44.1 58.6
22.00-23.00 45.3 65.5
23.00-00.00 454 574
00.00-01.00 44.1 62.0
01.00-02.00 41.7 63.8
02.00-03.00 41.5 63.5
03.00-04.00 41.1 66.0
04.00-05.00 41.8 67.7
05.00-06.00 50.9 72.9
06.00-07.00 49.4 78.7
07.00-08.00 53.2 77.5
08.00-09.00 56.6 759
09.00-10.00 56.0 79.3
Average 24 hrs, 52.0 -
Maximum - 87.5
Standard” 115.0
Note: U UssmAamznssunsdauindeuuvieid atudl 15 (o Quununanasgusyiudslesialy

Reviewed signatory Approved signatory
e e e T T S e e e e e e U

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,06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
Customer Name  : hevjududnin ignindluads U3Hn naaSavind S1in Sudaie) lasinsuniiowsiugmavnysy
yilafiuugeead Wwegramnssunoas e Uszvulng 28803/15911

Address : duavinudey sunelvade Saiauassdin Customer Code  : M670162
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 25-26 March 2024
Sample Type : 3eauLdes (Sound Level) Sampling Method : Sound Level Meter
Station : dinasdiuiuda (UTM 48P 205305 E, 1624081 N.) Report No. : M670162-01
Data Provided by Laboratory
Laboratory Code No. : M670162/7 Received Date  : 27 March 2024
Analytical Date 1 27 March - 6 April 2024 Report Date : 6 April 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
09.00-10.00 48.6 79.5
10.00-11.00 46.5 62.5
11.00-12.00 43.6 60.8
12.00-13.00 46.0 59.2
13.00-14.00 46.2 65.0
14.00-15.00 50.3 75.8
15.00-16.00 49.3 78.1
16.00-17.00 47.0 753
17.00-18.00 51.9 78.7
18.00-19.00 521 757
19.00-20.00 46.3 72.0
20.00-21.00 47.3 74.5
21.00-22.00 46.9 75.7
22.00-23.00 46.1 75.7
23.00-00.00 50.1 76.8
00.00-01.00 44.6 73.2
01.00-02.00 47.3 738
02.00-03.00 459 74.1
03.00-04.00 45.8 729
04.00-05.00 51.2 74.6
05.00-06.00 52.7 753
06.00-07.00 515 75.6
07.00-08.00 58.9 88.9
08.00-09.00 64.2 85.4
Average 24 hrs. 53.3 -
Maximum - 88.9
Standard” 70.0 115.0
Note: ! UszmiAimznssumsdanadouuviend aduil 15 (. 2540) Bos Amunuinsguseiudedagily

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.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
Customer Name : Wisrfugudin lsgwindload (Usen naatgning 911n Sutee) lasimamilesusiugneanunssa
yiafiuugyead iognamnIsuioaing Ussmudng 28803/15911

Address s dvaviudien uneluadt Ywinuassiedin Customer Code  : M670162
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 March 2024
Sample Type - auduaziitoy (Vibration) Sampling Method : Vibration Recorder
Station : drifnaesiiunia (UTM 48P 205305 E, 1624081 N.) Report No. : M670162-01

Data Provided by Laboratory

Laboratory Code No. : M670162/8 Received Date  : 29 March 2024
Analytical Date : 29 March — 6 April 2024 Report Date : 6 April 2024
Parameter Result
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(l) <0.500
Standard”
Peak Particte Velocity (mm/sec) - - -
Peak Displacement (mm) - - -

Note: Y UszmAnsensawineinsossuvifuazAuwindey Gee mvunnasumuguszaudessenuduasiiouainnmsviuniissiu
da a ' < @ o %
Fulusviauny 6w 122 meud 125 ¢ aviudl 29 Suneu 2548

N/A visnefls Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm
natzilnmiles 12.44 u.

Reviewed signatory Approved signatory

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

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
Customer Name : vsjudiudndin l3gvindlaade (U3en naadgning dia sutae) lnssnsmllosusiugeainnssy
a o ¢ o v b
yilafiuureead iegnamnssunaadne Ussyudng 28803/15911

Address : fuaviniden sunelvade Samtnuassmdun Customer Code  : M670162
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 26 March 2024
Sample Type : '1:1',1 (Water) Sampling Method : Grab Sampling
Station - hinfuusnaEsT i ufinny fussnBuanie Report No. : M670162-01

(UTM 48P 205104 E, 1624370 N.)

Data Provided by Laboratory

Laboratory Code No. : M670162/9 Received Date  : 27 March 2024
Sample Appearance : widadla finvneuthma lufindy Analytical Date  : 27 March - 6 April 2024
Report Date : 6 Aprit 2024
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C E Electrometric Method (4500-H" B) 85 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 379 -
Total Hardness me/L. as CaCO; | EDTA Titrimetric Method (2340 C) 181 -
Turbidity™ NTU Nephelometric Method (2130 B) 33 -
Sulfate me/L Turbidimetric Method (4500- SO,* E) 3.0 -
Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.06 -
Method (3030 F, 3120 B)

Note: " Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 YggnARmeITINSAMIAGDUWNTIR aww 8 (.71 2537) aammumm’tuwawﬂwmmmqLaiuLLaWiﬂMﬂmmwﬁaLL'maaume*m
W.A, 2535 Fos mwummmiﬁﬂuﬂmmwuﬂuwaqmmﬂu Ffuilusgfioauny wdn 111 oull 16 9 avduil 24 nuanWus 2537
Wszanl 3)
x i'lElmiwmaauﬁagjuaﬂ‘fuauﬂwmi%'usm ISO/IEC 17025 waaiasjisinanadeu

Reviewed signatory Approved signatory
o S
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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THAILAND

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer

Customer Name  : vihwrfudiudiin wignindlyade 3w naadgming $1in 5udae) TnssnswmilosusAugeaimnssy
PN ¢ ' 19 @
wiiniuureead Wilegnaunssunoaine Ussmiulng 28803/15911

Address s dvavinden Sunsleade Swiuassdin
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.

Sample Type : 1 (Water)

Station : WIRNAUUS uEs s uRang Junn

Sampling Date

Customer Code : M670162

: 26 March 2024

Sampling Method : Grab Sampling

(UTM 48P 203911 E, 1623871 N.)

Data Provided by Laboratory

Laboratory Code No. : M670162/10

Sample Appearance : wdedla fingnauthma lidindu

Received Date
Analytical Date

Report No.

1 M670162-01

: 27 March 2024
: 27 March - 6 April 2024

Report Date : 6 April 2024
Parameters Units Analytical Methods Results Standard ?

pH @ 25 °C . Electrometric Method (4500-H" B) 8.2 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 Q) 1,437 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 699 -
Turbidity* NTU Nephelometric Method (2130 B) 23 -
Sulfate mg/L Turbidimetric Method (4500- SO, E) 681.0 -

Digestion, Inductively Coupled Plasma
Total lron me/L 0.03 -

Method (3030 F, 3120 B)

Note: ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 Ui"n”lﬁﬂtu“ﬂiiumiaaLL’maammww atud 8 (w #l. 2537) sonmdaulunTy iwumcymauaiuu,a iﬂwﬂﬂmmwadLL’mﬂammW’m
WA 2535 1589 mwuﬂmmﬁ’mﬂmmwm'lul,mmmmmu mwuw"luswmmumnm W 111 moudl 16 < asufi 24 mm"lwuﬁ 2537

(WUszaandl 3)

* emIvadeuilaguenteutiensiuses ISO/IEC 17025 veesdfiRnisvinasu

Reviewed signatory

Approved signatory

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

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

2/3


ADMIN
Rectangle

ADMIN
Rectangle

ADMIN
Rectangle

ADMIN
Oval


ANALYSIS
NSC-TISI-TIS 170#5 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name : Wavjudndniia La3gwindleate (U3dn nsadgning $rda Sutee) lassnsunilieasiugaamngsy
siinfiuuyroad iagnamnssunead e Usemudng 28803/15911

Address : duavinden sunolaade Suiauasswdun Customer Code  : M670162
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 26 March 2024
Sample Type S1h {(Water) Sampling Method : Grab Sampling
Station - thilRuuiarheeumes Report No. : M670162-01

(UTM 48P 204146 E, 1623791 N.)

Data Provided by Laboratory

Laboratory Code No. : M670162/11 Received Date  : 27 March 2024
Sample Appearance : - Analytical Date  : -
Report Date : 6 April 2024
Parameters Units Analytical Methods Resutts Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) = 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) Lo -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) ** -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) ol -
Turbidity® NTU Nephelometric Method (2130 B) ** -
Sulfate meg/L Turbidimetric Method (4500- SO, E) i -
Digestion, Inductively Coupled Plasma
Total Iron mg/L . -
Method (3030 F, 3120 B)

Note: P Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017. ‘
2 Ysrmanaznssunsdandeunviend adudl 8 (w.a. 2537) ssnmumnlunsznyiygfdudiuuarihvinuamiandouuiad
4 ¥ Wi o i N ; o PP A
W.A.2535 1599 musumsguAun U luuvanfify Sfailunefiaaiyunw ey 111 aeuil 16 ¢ asiuil 24 quaWus 2537
P
(Uszinni 3)

* swnsveasuileguenveuinanmsiuses ISO/IEC 17025 vasissufjiRnisvnasy

= |yignnsaiuiodld Waswinuu

Reviewed signatory Approved signatory

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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NAC

JIRANATLEL ASSOCIATES CO.,LTD.

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

TN
/;4”“'“\\\\\\
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

RECEIVED DATE : 17 Nov 2023
MEASUREMENT DATE : 24 Nov 2023
ISSUE DATE : 28 Nov 2023

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

Temperature :23.0+£3.0
Relative Humidity :55.0+15.0
Atmospheric Pressure 11010+ 10

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

°’C
%RH
hPa

: 24 hours at ambient conditions.
: 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.

Calibrated by:

NAC

' JIRANATET ASSOCIATES CO.,LTD.

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 signatory:... .

Calibration Department Manager

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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SCARLET | TECH

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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Name of Product:
Model:

Serial Number:
Specification:

Concluslon:

Date of calibration:

Due Date:

s

1

f 4

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215117

Sound Level Meter

ST-21D

820797

Class 2

Pass

2023-07-03

2024-07-02

Calibrated by:

i Lin

TAF)

Culibration Laborutory

3519

1. This report certifies that all calibration equipment used in the test is traceable with the internal 1S09001 procedures and meets all specification given in
the Manuall(s) or respectively surpass then, and applles only to the unit Identified above.
Ik This certlficate is produced with advanced equipment & proceduras which parmit comprehensive quality assurance veriflcation of all data supplied hereln.

I This certificate of callbration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Talwan.

1. Preliminary Inspection:

0K

4. Measuring up limit: 138 dBA

2. Type & serlal No. of Microphone: AWA14421A-000475

3. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231

Sound Pressure Level_94.0 dB

5. Frequency weightings (Acoustic signal tests for Z weighting, other

electric signal tests.)

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 2 frequency /Hz A c Z
20 -50.3 -6.3 -0.1 1000 0.1 0.0 0.0
315 -39.5 -3.1 -0.2 2000 1.3 -0.1 0.0
63 -26.2 -0.9 0.0 4000 1.3 -0.6 0.0
125 -16.2 -0.2 0.0 8000 -1.2 -3.2 0.0
250 -8.7 0.0 0.0 12500 -11.0 -13.0 0.0
500 -3.2 0.0 0.1 / / / /

6. Self-generated noise



Microphone replaced by electrical input signal device

25.3 dB(A) 25.2dB(C) 32.8 dB(Z)
7. F&S Weighting
Rate of the F welghting decrease (dB/s) 35.1
Rate of the S weighting decrease (dB/s) 43
Devlation of F&S 0.0
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit Linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Laz-La Lasqr-La
500 0.0 29 -7.0
200 -1.0 74 -6.9 -7.0
2 -18.2 -26.9 -26.9 7.0
0.25 =271 -36.1 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle | nominal value Positive half nominalvalue | Negatlve half | nominal value
LCpeak-L.C(dB) 35 35 2.4 2.4 2.4 2.4
1. Overload Indication: _Pass
12. Statistical analysis function
Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude: 40 dB
Scan cycle time: 60 S; Measurement period: 180 S.
Theoretical calculated
Items Measured valve/dB value/dB Error/dB
LAeqT 13.3 13.4 -0.1
L5 1210 1210 0.0
L10 19.0 19.0 0.0




L50 103.0 103.0 0.0

L90 87.1 87.0 01

L95 85.2 85.0 0.2

Uncertalnty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: 26 °C
Relative humidity: _78 %

Static pressure:  100.7 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab
calibration procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of +20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests



Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM?21810
Calibration Dale: JUL 10 2023

Calibration Reference Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
Specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceuble to the National Institute of Standards und Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated s maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.

Instantel recommends that products be relurned to Instantel or an authorized service and
calibration facility for annual calibration.

Calibrated By:

= .
é II'IStﬂI‘ItEl 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642
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ANSI National Accreditation Board
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c I_ c "/,fl\}\\\‘\ CALIBRATION AND
LLL DIMENSIO:éID_MI\iIZEQiUREMENT
ISO/IEC 17025
NOMENCLATURE ¢ pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER
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 :

Calibration Engineer

CALIBRATION LABORATORY CO.,LTD.

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

F3-011-04/01-12 page 1 of 4
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ISO/IEC 17025
REPORT OF CALIBRATION
FOR
NOMENCLATURE pH METER
MANUFACTURER EUTECH INSTRUMENTS
MODEL / TYPE PH700
SERIAL NO. 983068/93X218814/93X052911[MEC-LABO06]

LOCATION SITE

DATE OF CALIBRATION

LABORATORY

25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C

PROCEDURE USED :

Relative Humidity : 48% to 52%

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

F3-011-04/01-12

page 2 of 4
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LA DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

F3-011-04/01-12 page 3 of 4
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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

F3-011-04/01-12 page 4 of 4
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ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE g OVEN
MANUFACTURER : MEMMERT
MODEL / TYPE : UF110
SERIAL NO. : B418.1125|MEC-LABO05]
CLID. NO. : 332102410
JOB CONTROL NO. S 230712076000
CUSTOMER
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 :

Calibration Engineer

CALIBRATION LABORATORY CO.,LTD.

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

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

@clccalibration
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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

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


ADMIN
Rectangle

ADMIN
Rectangle


N

\/ .

e gl
- g

X

y

Z ~—~ ACCREDITED
e DIVENSIONAL MEASUREMENT
1S0/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 0.50 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(#1 #3
L/ /]
i L w2 b #4
r[j #9
#3 #7
T 7™ 7
[/" IH-‘J l
o #6 o #8
-
_‘_ ) - b2 _\
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

Calibration Place

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 Authorized signatory

FC07-03: 30 MAY 2023
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aGIMET

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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oGIMET

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
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oGIMET

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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Tunsredaudninia3ay Spectrophotometer
waiilueiu: KSMT2300974

afiandasiia: SPECTROPHOTOMETER Ju: 723C neLaAdas: 241301043
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O | 7. AMMNENIAAYU (Wavelength Check) ‘N O -
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Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.:

Date: 7-Feb-2024
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: PM Number: lof2
Customer Name Telephone Number: | 080728 2906
(if applicable):
Service Engineer 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 = 1 IO
Y PerkinElmer
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
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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

Part Number
(if applicable)

Description

Quantity

Air Filter-Spectrometer

Air Filter-RF Generator

Axial Window

Radial Window

O-ring kit, injector support adapter

NI TS IS EN

O-ring kit, torch

Not Applicable

Additional Reagents and Standards Required for PM

i Nt:nmber Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
(N069-1579 diluted 10X) ! 7-263MFX1 Apr-2024
Instrument Calibration-4
(N9300221 diluted 100X) 1 S9-091CRYL Jun-2024
ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6
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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:

Authorized PerkinFImer Renresentative: Date:
7-Feb-2024
- o (DD-MMM-YYYY)
Authorized Crictamar Panvacan *ative: 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.
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feudl drsuaiy Whaszv
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 Plasma 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 Coupled Plasma Method® "

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 Method®"

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 P!~cma MathodB7

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...
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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 9045D, 2004.\ .
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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)

L7 v
aanlususasatuilly
(Issues this certificate to)
veaUuinismaaeuuiev luu 1Buiillese Aoudaunun d1in
(Testing laboratory, Mine Engineering Consultant Co.,Ltd)

&y o
ARRHTERT
(Address)

b/eec, b/eed TOUTIAN-UATUIYN mc/e DUUTIAA-UATUIEN drvualszaSing

o ar o o o =
DUNDIYYT WWNAUVNFIUY
(27114, 2/115 Soi Rangsit-Nakorn-Nayok 34/1, Rangsit-Nakom-Nayok Road, Prachathipat, Thanyaburi, Pathumthani)

asUN195UTBIANEINTE

(Certificate of competence)

=
ATMLNINTFIULAUN UBN. esolbd - 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))

-iam.emwﬁmsﬁwﬁmmmﬂ'sgnunﬁmﬁ’mqﬁqmﬂwniw
UfjUAsnsunuy
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(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan
(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
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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(Scope of Accreditation for Testing)

TuSusauaan
(Certification No. 22-LB0164)

THAILAND

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)

ANUVINTNAADU 318N1TNAADY Wngeu

(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

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

TuSusewaan .
(Certification No. 22-LB0164)

sgazideasvnazveudgluiusasiasufiing

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

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

Tuusosiail THAILAND
(Certification No. 22-LB0164)
atiufl 03 vonlsusuil 21 Fomau el 2566 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouenaomuit  Odhasn Oindeud Ovianganiu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
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" B _

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

TuSusaaavy 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

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

Tususosiaan 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)
d1U7N1INEU YNIINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
AUNALINRDY
(Environment field)
4. fiu - Heavy Metals - MEC-WI-43 based on
(Soits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 meg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to

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

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