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~3WNTATI Film Chest (Check up)

CHEST (PA, UPRIGHT)

History: Check-up.

Comparison: 24/01/2022.

Findings:

Tubefline:; None.

Lungs: Normal lung volumes. Decreased reticulonodular opacity at right lung apex with
unchanged focal opacity at left peripheral region of left upper lung zone.

Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.

Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Conc|usi0n] ======

- Decreased reticulonodular opacity at right lung apex with unchanged focal opacity at left
peripheral region of left upper lung zone, probably infectious process. Clinical correlation
and follow-up are advised.

Sriaroon Chongwattanapirom, M.D.

Radiologist
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SENMTATN Film Chest (Check up)

. CHEST (PA, UPRIGHT)
History: Check-up.
Findings:
Tubefline: None.
Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.
Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.
Upper abdomen: Unremarkable.
====== [Condusion] S=====
- No active chest disease.
Waraporn Lertlumsakulsub, M.D.
Radiologist
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. TEN1INgR Film Chest (Check up)

=l

CHEST (PA, UPRIGHT)

History: Check-up.

Comparison; 22/05/2023.

Findings:

Tubefline: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Degenerative change of spine.

Upper abdomen: Unremarkable.

—===== [Conc|usi0n] ======

- No active chest disease.

Sriaroon Chongwattanapirom, M.D.

Radiologist
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Film Chest (Check up)

=2}

CHEST (PA, UPRIGHT)
History: Check-up.
Comparison: 24/01/2022.

Findings:

Tubefline: None.
Lungs: Normal lung volumes. No change of few small nodules at left mid lung zone.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Evidence of plate and screws fixation at the right clavicle.
Upper abdomen: Unremarkable.

s===== [Conc||_|sion] ]

- No change of few small nodules at left mid lung zone. Interval follow-up is advised.
Sriaroon Chongwattanapirom, M.D.

Radiologist
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Film Chest (Check up)

=l

CHEST (PA, UPRIGHT)
History: Check-up.
Comparison: None.

Findings:

Tube/line: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.

Pleura: No pleural effusion. Right apical pleural thickening.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Conclusion] ss====

- No active chest disease.

Sriaroon Chongwattanapirom, M.D.

Radiologist
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FIAITHTID Film Chest (Check up)

CHEST (PA, UPRIGHT)

History: Check-up.

Findings:

Tube/line: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

E===== [Conclusion] ======

- No active chest disease.

Waraporn Lertlumsakulsub, M.D.

Radiologist

nyaiimng AN
2. 33998


THUGCOM
Rectangle

THUGCOM
Rectangle

THUGCOM
Rectangle


‘S'Iflﬁ'luﬂ"iﬁﬂﬁ?‘i]ﬁjﬁlﬂ"lw
Tiswenna¥iFos 227 my 1 a.arsvdseg 8. U375 anwsysal 67130

ar

UASI126 WQUMIM 2023 AT 07:00:26

¥o HN: 819 361 8 hou 1am)sziwa
an3msinm : UsziuFonuiaseguain WYNENS : 1670100116160 Tsndsyddn
y 4 ¢ ¥ a a o o
ftag 173 i 2 ahfeu o 3%um1 vonwsysal Tms. 088-635600 Wi : mrsnramior denmennandn : swamysysel
(wowadadse ¥ fisun wanien) | pasidady
AT Unid anmdthe . i@uan 2100 _:0ccupational heaith examination ( POx )
T. 367 C. P. 108 /min. RR. 18 /min. BP. 131/ 93 mmHg | Hanisasianigvanliidnag (Hnwnuua ;)
WU 650 AN Q9 160.0 91 BMI: 28391 FBS: 97 mgdL Glease(FBS) = 97 majdl HBs AQ(S) = Negative (< 0.03 1Ufw  Metamphetamine = Negative,dndt
J , - Cholesterak’s) = 244 mg/dl Triglyceride(S) = 201 mg/ol HDL(S) = 53 mg/di
MliRet: B0l seifmsiutluts sidmstiuthutus LDL(S) = 178 mg/dl
CC &> wwmnagEamwiingy 13N indnaovas 3fn Wb = 178gd T Het = 513% REC = 6.04 1076/uL
HPL: wasiaguamwalngty udtn windnasvae F1da o lilunad 1y WBC = 11.56 1030yl PLT Count = 318 10-3/0L Platelet smear = Adequate
SV fudrmlng MOV = 84.90 MCH = 295pg MCHC = 34.7 g/dI
<o on HPY = 105 ROW-CY = 128% Neutrophil = 46.6 %
PE : LIMPH = 43.6% MONO = 55% EOS = 3.0%
G A.' ga_sohf 13 ‘_&i; __________ RBC Morphology = Mormochromic + NRC/100 WBC = 0.0
Man1sau Film X-Ray ﬂFLIIﬂMg
CHEST (PA, UPRIGHT) . '"’_lc':“(d*d‘ DL =
: = 5 ERI ALt ITu]
H" it Check-up. 1 dwtmsdibouan Tunanunis(55020 ; 12,1.5)
Findings: 2 aasussanimnolan # 1
B sttt s e TAa.;
wngme
a ) - o -
O dnmednudmnasgu 0 aws Tadiags
w .
2 T ludongs 0O farmdsauma O Ta#ians
D wanshamivesdy Und 7 Aadng [J wamsviuvesla Und / Aadnd
%ﬁﬂﬂﬂﬂﬁﬁﬂ&"ﬂﬂa/ﬁﬂ‘ﬂﬂﬁ...‘...u...‘.............‘..,......m......‘..‘,.,......,.,...,...‘,...,._
LA ranmssduan nd / AU ..ot

Ol wansasasaduriale tai / ARUOA. .o
Az
| masmaunuems / anmidanie 3 afvddand adaay 30 1
Kl asrvquamamn s idow /1 5l
. & 3andn quyv3 uasfudssnmueanosed
Gour.... 000 mmanebg sdaed

dn O opp Yszfudseny Hu O oD e1g3nssu u
wlownsn [Jcpe [0 BUNGT [T Electroiyte O Lipid porfile / CHOL, TG, HDL, LDL
r)
Ocxr O 849

dnsansomn /7’/\}

HYHHAR I
2.38998



THUGCOM
Rectangle

THUGCOM
Rectangle

THUGCOM
Rectangle


RADIOLOGY REPORT
Tumpnuraunn3IEIng Tsmennaifsys

HN o | A ¥ oy 36 1
AN nrhsnuiids XN

wwnddaamsn: wewiiang azngauhd UANERY3 189 TUAD (WA 2T IHS @ndnananing
Sufins 26/05/2023 T:00:26  SuTTwnuma 26/052023  10:54:11

TWNNIATN Film Chest (Check up)

CHEST (PA, UPRIGHT)

History: Check-up.

Findings:

Tube/line: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Conc||_|sion] ======

- No active chest disease.

Waraporn Lertlumsakulsub, M.D.

Radiologist
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TWMIATN Film Chest (Check up)

CHEST (PA, UPRIGHT)

History: Check-up.

Findings:

Tube/line: None.

Lungs: Normal lung volumes. Reticular opacities at both upper lung zones.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Condusion] ======

- Reticular opacities at both upper lung zones, possibly granulomatous infection.
Waraporn Lertlumsakulsub, M.D.

Radiologist
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- TWMIANTN Film Chest (Check up)

1l

CHEST (PA, UPRIGHT)

History: Check-up.

Findings:

Tube/line: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

sS===== [Conc|usi0n] ======

- No active chest disease.

Waraporn Lertlumsakulsub, M.D.

Radiologist
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TNIINTIY Film Chest (Check up)

CHEST (PA, UPRIGHT)

History: Check-up.

Findings:

Tube/line: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Condusion] ===cz==

- No active chest disease.

Waraporn Lertlumsakulsub, M.D.

Radiologist
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«518N13ATD Film Chest (Check up)

CHEST (PA, UPRIGHT)

History: Check-up.

Findings:

Tube/line: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinai contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Conclusion] ======

- No active chest disease.

Waraporn Lertlumsakulsub, M.D.

Radiologist
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= $1EMITHTI Film Chest (Check up)

(i

CHEST (PA, UPRIGHT)

History: Check-up.

Comparison: None.

Findings:

Tubeftine: None.

Lungs: Normal lung volumes. No gross putmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Condusion] S=====

- No active chest disease.

Sriaroon Chongwattanapirom, M.D.

Radiologist
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$IN1IATIV Film Chest (Check up)

CHEST (PA, UPRIGHT)

History: Check-up.

Findings:

Tubefline: None.

Lungs: Normal lung volumes. No gross pulmonary opacity.
Pleura: No pleural effusion.

Heart and mediastinum: Normal heart size. Normal mediastinal contour.
Bony structure: Unremarkable for age.

Upper abdomen: Unremarkable.

====== [Conclusion] ======

- No active chest disease.

Waraporn Lertlumsakulsub, M.D.

Radiclogist
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Tsonanuiaidiasys

Zurich, Switzerland

Age: 37 {21/11/2528)

Sex at Birth Female Height 158 cm Asthma ==
Ethnicity Asian Weight 72kg BMI 28.8 COPD --
Smoker Na
FVC (ex only) Your FEV1 / Predicted: 84%
Test Date 26/5/2023 9:59 Interpretation GOLD{2008)/Hardie BTPS (IMN/EX) 112102
Post Time Predicted Dejsomeitrutai (Thailand), 2006 *
' 1.00
Pre
Parameter Bast LLN  Z-Score  %Pred Pred Tral1 Trial2 Trial 3
FVC L] 2.69 232 -0.51 94 2.86 2.69 2.62 26
FEVT [L] 2.09 2.02 -14 84 2.48 2.09 2.02% 2.03
FEVi/PVC 0. 779 0.788 -1.84 75 0.87 0.779* 0.7e8* 0.782*
FEF25-75 IL/5) 1.77* 1.2 -1.38 75 3.02 1.77% 1.65* 1.74*
PEF [Lfs] 7.05 4.5 .63 m 6,34 7.05 638 641
FET [s] 7. - & - - 71 83 72
*Indicates value outside normal range or significant post change.
Session Quality Pre A (FEV1 Var=0,06L {2.9%); FVC War=0,06L {2.4%))
System Interpretation Pre Normal Spirometry
14 4 X i : ——— Pra T 1 4-
: — — Pra T2
f o Pradicind
_ 10 4. 4 e | 3 | o
: 5
=
3 4 5 8 7 3
Voiume [L] : - -
3 4 5 6 7 8 g
Tima [g]
ndd Medizintechnik 4G EasyOna Connect [3.9.0.10] (an) / PC-Sensor [2.0.1.0] SN 255431 nddReportForaed 11
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Zurich,Switzerland

Sex at Birth
Ethnicity
Smoker

FVC (ex only)
Test Date
Past Time

Parameter
FVC [L]
FEV1[L]
FEV1/FVC
FEF25-75 [Lfs]
PEF [L/s]

FET [s]

Tsongunadidiusyd (uarinunssy)

Female Height
Asian Weight
No: Nan-Smokar Since O; wistmaion

26/5/2023 123

GOLD(2008)/Hardie BTPS
Pradicted Dejsomritrutai (Thailand),
2000 * 1,00
Pre
Best LLN  %Pred THals Trald TFral2
2706 2.54 90 2.76 2.68 263
2.52 2.31 a9 2.52 245 24
912 0.817 - 0912 0914 0912
259 2.4 103 159 .03 338
4.71 4.65 75 4.71 343 4371
26 - - 3.6 32 38

Caution: Poor session quality. Interpret with care.
* indicates value outslde normal range or significant past change.

Sassion Quality

System Interpretation Pre

Pre F
Mommal Spirometry

LN pradicted

Interpretation

Age: 23
160 cm Asthma No
54 kg B 211 COPD Mo

Y_om_' FE_V‘! / F_‘redicted: 91% N
112/1.02

* ] I ]
53 ] L ]
I | = I I
] ] | ]
S T T et S G|
1 0 1 i 3
— Fra TS
= = Pire Trimd 3
=
L]
5
[=]
=
b
3 4 ;
Volume [L] i
-0.5 © z 3 4
Time {s]
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Tsonunnatiiasys

Zurich, Switzerland
Age: 43 {23/1/2523)

Sex at Birth Male Height 74 om Asthma
Ethnicity Asian Weight 82 kg BMI 271 COPRD
Stoker No
FVC (ex only) Your FEV1 / Predicted: 82%
Test Date 26/5/202310:02 Interpretation GOLD(Z008}/Hardie  BTPS {IN/EX) 1.12/3.02
Post Time Predicted Dejsomritrutai (Thailand), 2000 * 1.00
Pre
Parameter Best LLN  Z-Score  %Pred Pred Trialt Trial2 Triald
FYC L] 395 3.48 -0.56 o4 4.19 305 210 3.62
FEW1 [L] 312 2.77 -0.72 22 338 312 2.9 2.9
FEVI/FVE 0.78% 0.755 -1.01 75 0.843 0.78¢9 0934 0,805
FEF25-75 fL/s] 2.8 26 -1.42 76 4.05 238 4.95 302
PEF [L/s] 543 7.53 -0.41 94 10.07 9.43 835 6.79*
FET [s] 73 - - - . 7.3 3.8 7.2
* Indicates value outside normal range or significant post change,
Session Quality Pre D - Result not repeatable {FEV1 Var=0.22L {7.0%); FVC Var=0.85L (21.5%))
System Interpretation Pra Normal Spirometry
14 4 : . : —— Pru Triad 4 8-
] ~—~ Pre Trial 2
124 A - s e e - Py Tl ~ 28
/ i i ; o Prdictod
z o 5
3 ,
o § +
....... 2 3.
2 -
4 5 & 7 8 2
Yalume fL] 0 mmis - : ;
-1 84 1 2 3 4 5 & T 8
Tirne [s]
ndd Madizintechnik AG EasyCmea Connget {.9.0.10] {en) 7 PC-Sensor 12.0.140] SH 255431 nddReportFarced 1A
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Tsywaninaittusud

Zurich, Switzerland
Age: 39 (30/12/25286)

Sex at Birth Male Height 191 ¢m
Ethnicity Asian Weight 96 kg BMI 26.3
Smoker Yes; 10 Cigarette(s) per Day, Years Smoking 3; {1 Pack Years}
FVC (ex only) Your FEV1 / Predicted: 93%  Your Lung Age: 39
Tast Date 26/5/202310:17 Interpretation GOLD{2008)/Hardie ETPS 1.12/1.02
Post Time Pradicted Dejsomritrutai (Fhailand),
2000 * 1.00
Pre
Parameter Bast LLN Z-Score  %Pred Pred Teisl3 Trial1 TFHal2
FVC[L] 4.55* 459 174 86 53 4 54 4.55% 423
FEV1 L] 3.87 355 -0.79 93 416 387 37 3.87
FEV1/FVC 0.852 0.735 0.54 75 0.823 0.853 0.513 0915
FEF25-75 [L{5] 4.55 3.07 0.49 110 452 495 3.8 5.41
PEF [L/s} 10.82 932 067 0 11.86 86 1082 1052
FET [3] 53 - - - - 53 74 19
* Indicates value outside normal range or significant post change.
Session Quality Pre C (FEVT Var=0.18L {4.6%); FVYC Var=0.00L (0.1%))
System Interpretation Pre Normal Spirometry
: : i — Pre Trist 3 100% — ~——— Nong Smoker
_ E : via. Bva T3
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Tsonznnalidosys

Zurich. Switzerland

Sex at Birth Male Height
Ethnicity Asian Weight
Smoker No

FVC (ex only)
Tast Date 26/5/2023 10:20

Age: 43
175 cm Asthma --
61 kg BMI19.9  COPD -

Your FEV1 / Predicted: 95%

Interpretaticn  GOLD{2008)/Hardie BTPS {IN/EX}
Post Time Predicted Dejsomritrutai (Thailand), 2000 *
1.00
Pre
Parameter Best LN  Z.Score  %Pred Pred Trial3 Trial1 Fral4
FVC[L] 3.99 34 -0.28 97 4n 399 3.97 4.0
FEV1 L] 3.05 2.66 -0.47 95 3.27 3.09 3.02 3.03
FEVI/FVC 0.774 0742 -1.04 75 0.83 0774 0.761 0.755
FEF25-75 [L/5] 27 238 -127 75 3.83 2N 246 2.5
PEF [L/s] 7.26* 746 -1.78 76 10 8.26* 7.26% 5.92*
FEV [g] 81 - - - - 8.1 75 8
* Indicates value outside normal range or significant post change,
Session Quality Pre € (FEV1 Var=0.07L {2.3%); FVC Yar=0.02L {0.6%))
System |nterpretation Pre Normal Spirometry
14 - n i — P Toind 3 8-
4 i ; —— PrTdal1
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Tsvnwenuaidbasys (uasrthnadnssy)

Zurich, Switzerland
o Age: 65 (15/3/2501)
Sex at Birth Male Height 164 cm Asthma No
Ethnicity Astan Weight 45 kg BMI 17.8 CcOPD Ho
Smoker Yes; 5 Cigaratte(s} per Day; Years Smoking 46; (11 Pack Years); Non-Smoker Since 0; $uguywlanyg 19 9 svudusmin
FVC (ex only) Your FEV1 / Predicted: 91%  Your Lung Age: 65
Test Date 26/5/2023 11112 Imterpretation  GOLD{2008)/Hardie BTPS {(IN/EX) 1127102
Post Time Predicted Dejsomritrutai {Thailand},
2000 * 1.00
Pre
Parameter Best LLN  %Pred Trial2 Triald  Trial 6
FYC L] 3.04 235 25 3.04 233 234
FEVI [U 248 178 91 218 184 156"
FEVI/FVC o.e 0727 - 0.718* 0793 0.730"
FEF25-75 [L/s] 1.45* 146 75 1457 1A 1327
PEF [L/s] 4.94* 5.4 75 494* 3.66" 3.20%
FET [s] 103 . . 103 43 19
* Indicates value outside normal range or significant post change, _
Session Quaiity Pre D - Rasult niot repeatable {FEV! Var=0341 {15.5%); FYC Var=0.70L (23.2%)
System Interpretation Pre MNormal Spirometry a
LLM pradicted
FVC el 1 1 ] i
FEV Eegued 1 i I % i
FEF25-75 B 71 1 | | I
PEF BT I =F 1
VAV i - i
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—— P Tyl 4
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Tsangunafidasusd (viuvadhitianssy)

Zurich, Switzeriand
Age: 36 {18/9/2529)
Sex at Birth Matle Height 160 cm Asthma -
Ethnicity Asian Weight 65kg  BMI 254 COPD -
Smoker Yes; 10 Cigarette(s) per Day; Years Smoking 2% (10 Pack Years); Non-Smoker Sinca 0; Suguyidag 15 0 wiomhin Ty
FVC (ex only)  Your FEV1/ Predicted: 90%  Your Lung Age: 3§
Test Date 26/5/2023 9440 Interpretation GOLD(2008)/Hardie BTPS (INJEX} 1.12A.02
Paost Time Predicted Dajsomritrutai {Thailand),
2000 * 1.00
Pre
Parameter Best LLN  %Pred Trial 3 Feal3 TFeisl2
F¥C L] 323 2.85 91 322 313 307
FEVT[L] 267 2.37 g 267 255 244
FEV1/VC 826 0783 - 0826 0817 0793
FEF25-75 [Lfs] 273 241 75 273 248 2019*
PEF [Lfs] 1136 612 131 .36 524 953
FET {s] 7 - - i 7 77
Caution: Paor session quality. Interpret with care,
* Indicates value outside normal range or significant post change.
Sassion Guality Pre D - Gnly one acceptable trial
System Interpretation Pre Normal Spirometry
LLN predicted
Fve I T 1= I < |
FEVYI T ] 1 IE3 | 1 ]
FEF25 75 [ ] | ] * | | ] |
PEF B I I Pl ]
FEVI/FVC B ? I T 13 ! [ T —|
= score 5 4 3 z 1 o 1 2 3
14+ sy . ——FeTAa3
' : —— ProTsal? 100% - o —— None Smoker
YeTEmTAerE : %"‘t‘?‘“::_“_-—-. = —— Smoker
s i B ——— Stopped sinoking
' 4 o B80%- ~ O Measwed Values
EX
= B0%-
g
i
: T 40%-
- > : - - y &
o 1 2 3 4 5 & 7 8 eSS,
Velume L] E invalidity
S z0%
" pean T TTTTTTTTTTTT
0% - . '
pcl4] 46 30 60 70 8o 85

‘folume {L]

2 3 4 5 6 7 &
Tirne {s]
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Zurich, Switzerland

Wowznnadidasyd

Age: 60 (5/5/2506)

Sex at Birth Male Height 160 cm Asthma -
Ethnicity Asian Weight S0 kg BM1 13.5 COPD -
Smoker Yes; 10 Cigarette(s) per Day; Years Smoking 10; (5 Pack Years)
FVC {ex only) ~ Your FEV1 / Predicted: 86%  Your Lung Age: 60
Test Date 26/5/2023 1005 Interpretation GOLD(2008)/Hardie BTPS {INEX) 112/1.02
Post Time Predicted Dejsomritrutal (Thailand}, 2600 © 1.00
Pre
Parameter Best LLN  Z-Scare  %Pred Pred  Trial 1 Triald TFrala
FVC L] 299 238 025 9% 3.09 2.95 2.99 3.02
FEV1 L] 2n 185 -0.93 86 2.46 Zn 2.03 212
FEV1/FVC 0.708* 0743 -2.29 75 0831 0.716*  0.680* a.702*
FEF25-75 [L/s] 137 1.66 -2.05 75 3n 1.31* 1.00* 118
PEF [L/s] in 5.5 06 g8 8.04 6.79 in L5.68
FET [s] 43 - - = e a3 85 91
* Indicates value outside normal range or significant post change.
Session Quaiity Fre C{FEV1 Var=0.08L (4.0%); FVC Var=0.03L (1.1%})
System Interpretation Pra Normal Spirometry
144 — PmTrisd 1 100% —...
— - PraThE : ST
124 <o Pro Tl 2 RS
o Predicied < T
- 2
&
= 60%-
:
- T 40%-
i B
- - - y BB i e mmom i  n tpe  AR
g 1 2 3 4 5 6 7 8 - Irvvalidity
Volume [L] B 20%.
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25 30 49 50 60 70 80 85
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g 2
2
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Time [s]
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Tsonauadidasysd (uarindnssu)

Zurich,Switzerland

Age: 39 (8/8/2526)
Sex at Birth Malz Haight 165 crn Asthma No
Ethnicity Asian Weight 65 kg Bl 23.% COPD Mo
Smoker FORMER; 10 Cigarette(s) per Day; Years Smoking 4; (2 Pack Years); Non-Smoker Sinca 10; Euguuvdaty 18 11

woagu1d 1 gqud 8 oo
FVC {ex only) Your FEV1 / Predicted: 89%
Test Date 26,/5/2023 1003 Intarpretation  GOLD(2008)/Hardie BTPS (IN/EX) 112A1.02
Post Timne Predicted Dejsomritrutai (Thailand),
2000 *1.00
Pre

Parameter Best LLN Z-Score %Pred Pred Feal? Telald ¥dald
FWVC [L] 35 3.08 -.65 93 379 325 3.51 3.19
FEW1 {1] 278 252 -0.94 83 3313 278 2.52 2.7
FEVI/FVC (%] 792 T74 -1.31 92 862 855 718 846
FEF25-75 [Lfs) EATS 2.5 -0.9 80 397 317 1.80* 3
PEF [1./5) 617  6.67 -196 75 921 5587 487 6.03*F
FET [s] 5.8 - - = 4 6.8 ¥ 69

Caution: Poor session quality. Interpret with care,

* Indicates value outside normal range or significant post change.
Session Quality Pre D

System Interpretation Pre Normal Spirometry
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Tsvngnunaidasys (Viuardirunssu)

Zurich,Switzerland
Age: 27 {19/9/2538)
Sex at Birth Male Height 168 cm Asthma No
Ethnicity Asian Weight 50 BMI 7.7  COoPD No
Smoker Yes; 3 Cigarette(s} per Day; Years Smoking 12; (1 Pack Years); Mon-Smoker Since ¢ Guguuniaig 15 §
Fuvaudnra snahinty
FVC (ex only) Your FEV1 / Predicted: 106%  Your Lung Age: 27
Test Date 26/5/2023 10:22 Interpretation GOLD{20G8)/Hardie  BTPS (IN/EX) 132102
Post Time Pradicted Dajsomritrutai
(Thailandy), 2000 *
Pre
Parameter Best 1LLN Z-Score %Pred  Pred Trald Trial Trdal
FVC [L] 412 337 01 101 408 472 387 362
FEVI [L] 368 285 06 W6 346 368 339 377

FEVI/RVC [%] 852 795 07 101 883 go2 878 875
FEF25-75 (k/s] 424 254 017 o7 44 424 396 362

PEF [L/s] 644" 673 183 73 927 644" 626 569
FET [s] 3 - - = - 3 37 38
* indicates value outside normal range or significant post change.
Session Cuality Pre D - Result not repeatable (FEV1 Var=0.29L (7.8%); FYC Var=0.26L (6.3%))
System Interpretation Pra Normal Spirometry
14 4 3 , . : —— P Towt & 100% Ty,
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Zurich, Switzerland

Sex at Birth
Ethnicity
Smoker

FVC {ex only)

Tsswanuafidiusys

Age: 30 {1/5/2536)

Asthma -
COPD --

Male Height 168 cm
Asian Weight 54 kg
Yes; § Cigarefte(s) per Day; Years Smoking 10; (2 Pack Years)

BMI 193

Your FEV1 / Predicted: $1%  Your Lung Age: 30

26/5/2023 10:25

Test Date Interpretation GOLD{2008) Hardie BTPS {IN/EX)
Post Time Predicted Dejsamritrutai (Thalland), 2000 * 1.00
Pre
Parameter Best LLN  Z.Score  %Pred Pred Trial 13 Trial8  Teial2
FVC L] 3.65 3.35 -0.95 20 4.06 3.65 3.57 3.86
FEV1[L] 3.1 28 -0.83 | 34 3.09 n 3.55
FEVI/FVC 0.851 0.789 -0.49 75 0.877 0.846 0.87 0.921
FEF25-75 [Lfs] 3.05 287 =144 75 432 3.05 3.65 47
PEF [L/s) 5.69 6,34 ~0.45 93 932 8.69 6.33% 918
FET {s] 38 - - - - 3.8 3.2 16
* Indicates value outside normal range or significant past change.
Session Quality Pre C (FEV1 Var=0.G2L (0.6%); FVC Var=0.08L {2.3%))
System Interpretation Pre MNormal Spirometry
14+ — P Taa 13 100% e ———None Smoker
—— PmTidlg NI — Smoker
12 4. i vaue P Tamk2 e
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Tsenenuiafidasy’

Zurich, Switzerland

Sex at Birth Male Height
Ethnicity Asian Weight
Smoker Yes: 2 Cigarette(s) per Day; Years Smoking 4

FVC {ex only)

Test Date 26/5/2023 W23 Interpretation
Post Time Predicted

Pre
Parameter Best LLN Z-Score  %Pred Prad
FYC (1] 36 334 -1.08 89 4.05
FEVT (L] 3 2.55 -0.56 94 32
FEVI/FVC 0.833 0.738 013 75 0826
FEF25-75 [L/g] 3.53 2.28 -0.23 95 3.73
PEF [L/s} $.58 738 -0,22 97 9.92
FET Is] ] - - - -
Session Quality Pre

Your FEV1 / Predicted: 4%

Age: 50 (28/7/2515)

Asthma
COPD

175 ¢cm

75kg BMI 24.5

Your Lung Age; 530

GOLD(2008)/Hardie BTPS {IN/EX)
Dejsomritrutai {Thailand), 2000 * 1.00

112102

Trial3 Tral2 Fralt
36 345 364

3 2,89 3.02
0.833 0.837 0831
353 342 3.4
958 9.4 10.73

8 7.4 73

C{FEV1 Var=0.11L (3.7%); FVC Var=0.15L {(4.1%))

System Interpretation Pre Normal Spirometry
14 - —— Prn Trind 2 100%
—— P Tz R
12 v Pres Trial ) o
o Prodicted i
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2
8
® 0%
¥ ]
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; ? ) : E R e e ———————
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Tsenehunatidasy’d (uandnungsy)

Zurich,Switzerland
Age: 37

Sex at Birth Male Height 160 em Asthma Neo
Ethnicity Asian Weighi 38 ky BMI 22. COPD No
Smoker FORMER; 3 Cigarette(s) per Day; Years Smoking 16; (4 Pack Years); Non-Smoker Since 1;

dnsyyvs a1g 20 9 ugat 9 Mutinsedia Witdednsal
FVC (ex only) Your FEV1 / Predicted: 95%
Test Date 26/5/2023 10:29 Interpretation GOLD{2608) Hardie BTPS (IN/EX) 112/1.02
Past Time Predictect Dejsomritrutai

(Thailand), 2000 * 1.09
Pre

Parameter Best LN Z-Score %Pred Pred Trial3 Teald Tdald
v L] 34 285 -0.36 96 3.56 34 322 316
FEV1 [1] 282 238 -0.39 95 286 282 27 2359

FEVI/FVC (%) 829 781 076 95 869 829 4838 819
FEF25-75 {i/s] 37 23% -0.77 52 384 37 347 277
PEF [L/s] 524 &M 223 75 868 524° 461" 512
FET [s] B - - ~ - B 73 - X3
Caution: Poor session quality. Interpret with care.

* Indicates value outside normal r2nge or significant post changs,

Session Quality Pre 0 - Onily one acceptable trial
System Interpretation Pra Mormal Spirometry
14+ f : . : ——Pre Tda3
] | — — Pre T2

Flow [L/s]

© 1 2 3 4 5 & 7 B
Volurre L]
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ANALYSIS REPORT

Data Provided by Customer

E-m ) b L3 L3 o -y LY ] - A 1 »
Custorner Name  : U5 niwdnames d1in Tnssnsmilosuiiugraminssuriiniiuyu wegramnssunoasna
v =
Ussnulngh 25614/15668

Address : shusaauen dunedidesyd Swinmesysal Customer Code  : M660148
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-12 April 2023
Sample Type : nluussEnialy (Ambient) Sampling Method : High Volume Air Sampler
Station : ddnemlssldiduvedlasenis Report No. : M660148-01
(UTM 47P 718699 E, 1740436 N.)
Data Provided by Laboratory
Laboratory Code No. : M660148/1 Received Date  : 17 April 2023

Analytical Date 1 17-23 April 2023

Model of Equiprnent : TISH
Certified Date : 5 Decemnber 2022

Report Date : 23 April 2023

Model of Traceability : TE-5025A/2262
Expiration Date : 5 December 2023

) . Result Standard ¥
Parameter Sampling Date Analytical Method M 5
(mg/m? (mg/m?%
Total Suspended Particulate (TSP) 11-12/04/2023 US.EPA 40 CFR 50, Appendix B 0.068 0.330
Particulate Matter {PM-10}) 11-12/04/2023 US.EPA 40 CFR 50, Appendix J 0.031 0.120

Note: P Usznmmesenisumsdncedanuvissd adudl 24 (wa. 2547) dos dvumrmsguamamemeluusssmataedaiy
Usemalusnefinaniuny wu 121 peuliens 104 1 Useate od Suil 9 Aonau we, 2547
Total Suspended Particutate (TSP) : fuaspaiuiunaesy wie 24 Halus
Particulate Matter (PM-10) : fuasoawuaiinndy 10 lupsou il 24 H3lu

Reviewed signatory

Reported results refer to subritted sample(s) only.

Do not copy partial of this analysis report without official approval.

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

Approved signatory
1/4
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ANALYSIS REPORT

Data Provided by Customer
= a F ) .- PN - 1 »
Customer Name : US4 viwdnaavas 1 Iﬂﬁ\‘lﬂ"Iil.'l’lﬂﬂﬂuiﬂNQﬂﬁ”mﬂ‘ﬁNWﬂﬂuuu LWOERAIMNTIVNNAATN

Usenudash 25614/15668

Address : fuasuwen gnneilesys Smiamusy ol Customer Code  : M660148
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-12 April 2023
Sample Type : :mAluusssnmly (Ambient) Sampling Method : High Volume Air Sampler
Station : 13'1uun'\1ﬁu14u (UTM 47P 719309 E, 1740322 N.) Report No. : M660148-01
Data Provided by Laboratory
Laboratory Code No. : M660148/2 Received Date  : 17 April 2023
Analytical Date : 17-23 April 2023 Report Date : 23 April 2023
Model of Equipment ; TISH Model of Traceability : TE-50254/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Standard
ca
e {mg/m’) (mg/m?)
Total Suspended Particulate (TSP) 11-12/04/2023 US.EPA 40 CFR 50, Appendix B 0.059 0.330
Particulate Matter (PM-10} 11-12/04/2023 US.EPA 40 CFR 50, Appendix J 0.028 0.120

Note: ! Usemapmuiznssunsdauindosuviesn adufl 24 (na. 2547) Fos dvumasgrganmenndluusstamalagialy
varmalusrefoenuny du 121 naufae 104 4 Yszma o AR 9 Aoney wa, 2547
Total Suspended Particulate (TSP) : {uaraiuvIuag s Wi 24 Falug
Particulate Matter (PM-10) : Juavapsrusdnndt 10 uasou wla 24 Halu

Reviewed signatory : Approved signatory

Reported results refer to submitted sample(s) only. 2/4
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
- 9 & 5w 1 -oE | 1 ¥
Customner Name : u3%n niwdnaaes 990 Iﬂ'Nn'1‘5mﬁmalsﬁuqmawﬂﬁwuﬂuugu (HRRAEMNTIUNDAT N

Uszvudash 25614/15668

Address : fuaanaen Suneilesy? dawiamesysal Customer Code  : M660148
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-12 April 2023
Sample Type  : aveluussenmenialu (Ambient) Sampling Method : High Volume Air Sampler
Station s YruuRswign (UTM 47P 718512 E, 1741960 N.) Report No. : M660148-01
Data Provided by Laboratory
Laboratory Code No. : M660148/3 Received Date  : 17 April 2023
Analytical Date 1 17-23 April 2023 Report Date : 23 April 2023
Model of Equipment : TiSH Model of Traceability : TE-50254/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Resut Staridatd
n
i {mg/m°) (mg/m?)
Total Suspended Particulate (TSP) 11-12/04/2023 US.EPA 40 CFR 50, Appendix B 0.058 0.230
Particulate Matter (PM-10) 11-12/04/2023 US.EPA 40 CFR 50, Appendix J 0.024 0.120

Note: ¥ UszmamauznTrunsdswindeunviennd aduil 24 twa. 2547) dea AvusasgugaameAlussemalaeialy
Usrmalusmiesmuny @ 121 seufiens 104 1 Ussme o 1 9 Bamay wal, 2547
Total Suspended Particulate (TSP) : fuarassutiussytu wie 24 il
Particulate Matter (PM-10) : fuasaassumidnndn 10 luasou wile 29§l

<G

Reviewed signatory 4 Approved signatory

Reported results refer to submitted samplels) only. 3/
Do not copy partial of this analysis report without official approvat,
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
- o & 4 - 1 - ol 1 -
Customer Name : uT¥1 nindnawmes drim Tasansmilewifugnawnsnilaiuy iNegeaaunsauneasa

UsznmuTasi 25614/15668

Address s ovasnaen Suneiifesyd Swmiawesysal Customer Code  : M660148
Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-12 April 2023
Sample Type : 9nAluussEIMeaiu (Ambient) Sampling Method : High Volume Air Sampler
Station s Uy (UTM 47P 717419 E, 1741061 N.) Report No. 1 M660148-01
Data Provided by Laboratory
Laboratory Code No. : M660148/4 Received Date  : 17 April 2023
Analytical Date £ 17-23 April 2023 Report Date : 23 April 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Result Standard ¥
Parameter Sampling Date Analytical Method s : frcat
(mg/m?) {mg/m?)
Total Suspended Particulate (TSP) 11-12/04/2023 US.EPA 40 CFR 50, Appendix B 0.047 0.330
Particulate Matter (PM-10) 11-12/04/2023 US.EPA 40 CFR 50, Appendix J 0.022 0.120

Note: ¥ Uszmanmenssumsiuandouwisnnd etufl 24 (e, 2547) o Avmmrasgruaunwenmaluussenialaeialy
UssmelusavRaampunyn @y 121 seufits 104 3 Ussrana o Sufl 9 Bssy na, 2547
Total Suspended Particulate (TSP) : Auavaasuaass wly 29 $alue
Particulate Matter (PM-10) : duarpasmnmdinnds 10 lunsew 1adle 24 Falug

Reviewed signatory R Approved signatory

Reported results refer to submitted sample(s} only. 4/4
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

o ar L4 L] ] - - A ] Lo
Customer Name : U3t nindnames d1iin Iasansniiauituanamnssusliniudy egramnsaunaasa

UsewnTash 25614/15668

Address : Muamuen suneiliosys Saipmesysol Customer Code  : M660148
Sampling By : Sarnpling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-12 April 2023

Sample Type : JefULdBY (Sound Level)
Station s dninemlsaluRuseddasens
(UTM 47P 718699 E, 1740436 N.)

Data Provided by Laboratory
Laboratory Code No. : M660148/5
Analytical Date : 17-23 April 2023

Sampling Method : Sound Level Meter
Report No. : M660148-01

Received Date  : 17 April 2023
Report Date : 23 April 2023

Model of Equipment : Quest
Reference of level (dB{A)): 110 dB/1,000 Hz
Measurement of Reading {dB(A)) ; 108.00 dB/999.42 Hz

Model of Traceability : CA-12B/U2040047
Calibrated Date : 23 March 2023
Certificate No : £2203-0102

Time Equivalent Sound Pressure Level (dB(A))
Leq 24 hrs, Lmax
12.00-13.00 63.9 87.6
13.00-14.,00 64.4 91.2
14.60-15.00 66.5 101.5
15.00-16.00 60.3 86.7
16.00-17.00 52.5 729
17.00-18.00 51.9 71.5
18.00-19.00 51.9 68.4
19.00-20.00 52.0 62.9
20.00-21.00 52.6 59.6
21,00-22,00 53.0 72.2
22.00-23.00 54.0 69.1
23.00-00.00 54.6 61.9
00.00-01.00 54.5 56.8
01.00-02.00 55.0 62.3
02.00-03.00 53.8 56.8
03.00-04.00 53.9 62.7
04.00-05.00 53.9 62.0
05.00-06.00 54.6 78.4
06.00-07.00 54.9 71.9
07.00-08.00 63.7 86.0
08,00-09.00 65.0 84.0
09.00-10.00 62.6 88.2
10.00-11.00 62,6 83.7
11.00-12.00 64.7 87.6
Average 24 hrs, 60.4 =
Maxirmum - 101.5
Standard” 70.0 1150

Note: D yszmAnnenssunmsiunndosusand atudl 15 (»

Reviewed signatory

Reported results refer to submitted sample(s) onty.

S dmussgiussaudedanialy

Approved signatory
1/4

Do not copy partial of this analysis report without official approval,

MEC-FM-45 Rev.06 03-00-2566
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ANALYSIS REPORT

Data Provided by Custormer
% T o L4 o - 1 oY d I »
Customer Name  : USWN NTNENaImay 910w Iﬁian'limuaausﬁuqmmwnswwwuﬁu (HRRRANNTIUNDATTY
o d
Useyulngh 25614/15668

Address s iuasuuen Suneliliesy? dwmiamesysal Customer Code  : M660148
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-12 April 2023
Sample Type : JeAudes (Sound Level) Sampling Method : Sound Level Meter
Station s Umkrisfuygu (UTM 47P 719309 E, 1740322 N) Report No. : M660148-01
Data Provided by Laboratory
Laboratory Code No. : M660148/6 Received Date  : 17 April 2023
Analytical Date 2 17-23 April 2023 Report Date 1 23 April 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date ; 23 March 2023
Measurement of Reading (dB{A)) : 108.00 dB/999.42 Hz Certificate Mo : C2203-0102
Time Equivalent Sound Pressure Level (dB(A))
Leq 24 brs. Lmax
11.00-12.00 57.1 B1.2
12.00-13.00 56.4 79.9
13.00-14.00 58.3 83.2
14.00-15.00 54.5 79.5
15.00-16.00 59.0 87.3
16.00-17.00 60.7 86.1
17.00-18.00 54.1 734
18.00-19.00 50.1 71.3
19.00-20.00 49.5 67.0
20.,00-21.00 49.4 59.3
21.00-22.00 48.2 56.1
22.00-23.00 48.6 70.5
23.00-00.00 48.7 65.8
00.00-01.00 49.5 61.6
01.00-02.00 48.9 59.3
02.00-03.00 48.2 62.3
03.00-04.00 48.6 58.8
04.00-05.00 46.8 64.4
05.00-06.00 52,1 68.1
06.00-07.00 50.9 71.0
07.00-08.00 53.2 74.7
08.00-09.00 58.6 81.8
09.00-10.00 59.6 81.6
10.00-11.00 59.0 84.9
Average 24 hrs. 55.2 =
Maximum - 87.3
Standard” 70.0 115.0

Note : ¥ UssmmangnysumsRauandosuviend adufl 15 (na, 2500) Fes Amuauasgusedudedasily

Reviewed signatory Approved signatory

Reported results refer to subritted sarple(s) only. 2/4
Do not copy partiat of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2556
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ANALYSIS REPORT

Data Provided by Customer
L al L4 o ar I LY -y axy d 1 o
Customer Name  : Ut MITHENDINEY 910A Iﬂiam3muaauwuqmmwnﬁmumw‘]‘u LHOAATUNTIUNDET
- A
Ussn1uuesy 25614/15668

Address s fruaenuuen swneddesyd Yamiawesysal Customer Code  : M660148
Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd, Sampling Date  : 11-12 April 2023
Sample Type  : seAuldes (Sound Level) Sampling Method : Sound Level Meter
Station s UmauAsuen (UTM 47P 718512 €, 1741960 N.) Report No. 1 M660148-01
Data Provided by Laboratory
Laboratory Code No. : M660148/7 Received Date  : 17 April 2023
Analytical Date : 17-23 April 2023 Report Date : 23 April 2023
Model of Equipment : Quest Model of Traceability : CA-1268/02040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
mMeasurement of Reading (dB(A)} : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Time Equivalent Sound Pressure Level (dB(A))
Leq 24 hrs. Lmax
11.00-12.00 54.3 90.0
12.00-13.00 54.9 774
13.00-14.00 57.5 80.8
14.00-15.0C 62.1 83.2
15.00-16.00 58.8 82.7
16.00-17.00 61.2 85.9
17.00-18.00 59.0 7.0
18.00-19.00 52.3 79.7
19.00-20.00 55.2 50.8
20.00-21.00 50.2 67.9
21.00-22.00 48.8 58.3
22.00-23.00 49.6 65.4
23.00-00.00 50.2 136
00.00-01.00 48.7 63.5
01.00-02.00 48.2 64.3
02.00-03.00 49.2 67.5
03.00-04.00 52.6 67.2
04.00-05.00 53.6 72.1
05.00-06.00 55.7 78.7
06.00-07.00 53.5 76.3
07.00-08.00 552 81.8
08.00-09.00 57.7 79.1
09.00-10.00 57.1 78.2
10.00-11,00 55.8 79.1
Average 24 hrs. 56.0 5
Maximum - 90.0
Standard” 70.0 1150
Note: Y vsvnmmAmsnisunsdawandouwver i aluil 15 ne W dmusnasgusydudsstasiialy
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 3/

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  : U3t nindnammes $18m Tassnsimilasusiiugnamnssaundafiuyu iloguamnssudoadns
w
Ussnuunsii 25614/15668

Address : dvadmnen snnedliosyd Svinwesysal Customer Code  : M660148
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11-12 April 2023
Sample Type : seAuLdss (Sound Level) Sampling Method : Sound Level Meter
Station : Uy (UTM 47P 717619 E, 1741061 N.) Report No. : M660148-01
Data Provided by Laboratory
Laboratory Code No. : M660148/8 Received Date  : 17 April 2023
Analytical Date : 17-23 April 2023 Report Date 1 23 April 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Callbrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Time Equivalent Sound Pressure Level (dB(A))
Leqg 24 hrs. Lmax
10.00-11.00 51.8 84.3
11.00-12.00 46.4 64.0
12.00-13.00 494 774
13.00-14.00 45.6 66.0
14.00-15.00 46.9 75.9
15.00-16.00 47.5 78.1
16.00-17.00 45.4 64.4
17.00-18.00 46.9 73.1
18.00-19.00 51.1 86.1
19.00-20.0C 44.9 63.0
20.00-21.00 44.8 50.2
21.00-22.00 44.6 529
22.00-23.00 84.7 48.6
23.00-00.00 454 53.5
00.00-01.00 44.7 488
01.00-02.00 a4.7 49.7
02.00-03.00 45.1 55.2
03.00-04.00 45.0 55.0
04.00-05.00 58.2 34.0
05.00-06.00 48.4 72.6
06.00-07.00 47.3 66.0
07.00-08.00 49.4 74.1
08.00-09.00 57.7 91.5
09.00-10.00 50.9 70.7
Average 24 hrs. 50.2 s
Maxdmum - 91.5
Standard” 70.0 115.0

. wr ' - o ool o o
Note: " Ussmemnsnisunisdauandesuwiend atudl 15 (na. 250m Bo fvumnasgusssndaslaevialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample{s) only. 4/4
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 Custormner
Customer Name  : U3t niwdnamns §18a Tasantsuiiowsfiugravwnssuaiiaiuu ikogaamnisuneadn
Usemulngil 25614/15668

Address : fuaauuen duneiliesyd Javinamesysal Customer Code  : M660148

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17 April 2023
Sample Type ; Aduazifiau (Vibration) Sampling Method : Vibration Recorder
Station : dwinassidwianiedva (UTM 47 P 717419 E, 1741066 N.) Report No. : M660148-01

Data Provided by Laboratory

Laboratory Code No. : M660148/9 Received Date  : 18 April 2023

Analytical Date : 18-23 April 2023 Report Date : 23 April 2023
Parameter Resut
TRANSVERSE VERTICAL LONGITUDINAL

Frequency {Hz} N/A N/A N/A

Peak Particle Velocity (mm/sec) <0.130 <0.130 <(.130
Peak Displacement (mm) 0.000 0.000 0.000

Standard”
Peak Particle Velocity (rnm/sec} - - -
Peak Displacement (mm) - - -

Note: " Ussmansmmaaminennsssnmpuasiandey $eq dmusnasgriumvaussiuidsuszanmiduasiiowsnmsiiuiiesiu
afailusmeReempuunn @y 122 aeut! 125 1 aciuil 29 funan 2548

N/A MuBE Frequency < 1 Hz, Velocity <0.130 mm/sec uay Displacement < 0 mm
paszinmion 1631 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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A\ ANALYSIS
77 % REPORT

Testing 0623

Data Provided by Customer
Customer Name  : U3t nifwdnamas 1 Tassnsudlaawsugmamnssuriiniuyu iagranvnssuneaing
Ussndnstl 25614/15668

Address s fusauken awneld@ongd Swinmasysel Customer Code  : M660148
Sampling By : Sampling Teamn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12 April 2023
Sample Type - 1 (Water) Sampling Method : Grab Sampling
Station s dhinfuudnanhieudsiiugu Report No. : M660148-01

(UTM 47P 718410 E, 1740049 N.)
Data Provided by Laboratory

Laboratory Code No. : M660148/10 Received Date  : 17 April 2023
Sample Appearance :- Analytical Date  : -
Report Date : 23 April 2023
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H* B) e 5.0-9.0
Total Suspended Selids me/L Dried at 103-105 °C (2540 D) = -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) & -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) a -
Turbidity® NTU Nephelometric Method (2130 B) o -
Sulfate mg/L Turbidimetric Method {4500- SO,* E) . -
Digestion, Inductively Coupled Plasma
iotelion e/l Method (3030 F, 3120 B) - )

Note: ! Standard Methods for the Examnination of Water and Wastewater, 239 ed, APHA, AWWA, WEF, 2017.

2 ﬂizmﬁﬂmqn‘ssumimu‘maammww atiufl 8 (mA. 2537) 'aaﬂmumm'iuwszsﬂm)':gcymENLa'muaz‘inmﬂmn’mﬁamﬂaauumma
NA.2535 (384 ﬁmuﬂn1n‘iﬁﬂuﬂmmwuﬂuwmﬁfﬂmﬁu Fantlusefiaanuune wew 111 noufl 16 ¢ asiudl 24 ARG 2557
(Wszmil 3) P

* iwm‘iwﬁlaauusquanﬂaumﬂn‘l‘s‘smm ISO/IEC 17025 gasvisaUjiRn1svnaey

el 'lumu’rsmnumaa’n‘lmuawwn e

AP R el G AR PR B 1§ B Rl AR

Reviewed signatory Approved signatory
- e e
Reported results refer to submitted samptels) only. 11

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

ental

YY)

RECALIBRATION
DUE DATE:

December 5, 2023

%;‘é ;ﬂ% s

Calibration Certification Information
Cal. Date: December5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 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 % 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 7.9 5.00
4 7 8 1 0.8570 8.8 5.50
L 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd w/ AH( Pstd/\ Ta Qa |y AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1.1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.0419%6 = 1.27864
QSTD b= -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd -
Qstd= 1/m ((J&H( Pstd )(———-—-—Ta ))b) Qa= 1/m ((JaHi Ta/Pa )) -b)
Standard Conditions
Tstd:] 298.15 <k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept
m: slope

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
. TOLL FREE: (877)263-7610
FAX: (513)467-9009
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Acouslic Laboratory
MNhailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer:

Date of Calibration: 2023-03-22

Date of issue: 2023-03-23
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 complcte list of instruments, hardware and software, that has been used for 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

Registration number 0105564086235
6/54 Poemsin Soi 42, Sal Mai, 10220 Bangkok Thailand
Tel (+66) 02 1253027 Fax (+66} 02 1253027 Email; info@altbkk com
www.altbkk.com
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Acoustic Laboratory
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 . " i Tolerance limit
pressure level Measureg) /I;mtortmn U“c:,;t :)unty IEC60942:2003
(dB) » ¢ Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 l +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 E Checked By

Date of calibration + 2023-03-22
Date of issue : 2023-03-23

Page 2 of 2

Regizstration number 0105564086235
6/54 Poemsin Sol 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02 1253027 Fax (+66) 02 1253027 Email: info@altbkk.com
www.altbidk.com
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180 /IEC 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT
MODEL / TYPE : UF110
SERIAL NO, ¢ B418.1125{MEC-LABO05]
CLID. NO. 1 332102410
JOB CONTROL NO. 1 220718072054
CUSTOMER
DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

Report of colibration sercening must not be taken In port. Except compleic. Without the approval of the Calibration Laborstory Co., Lid.

Calibrated By :
Calibration Engineer

-

Approved By :

Authorized Signatory
06 August 2022

This Calibration Certificate documents the traceability to nationst 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

@clccalibration
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Accredited
IS0 /TEC L7028

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT
MODEL /TYPE : UF110
SERIAL NO, : B418.1125[MEC-LAB0S]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 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 Il which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Hydra Series I, 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
ot ¥
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment { ) adjustment

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

measuring oven.
CALIBRATION DATA
1. OVEN PERFORMANCE
DucC 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
page3 of 4

F3-011-04/01-12

@clocalib

-
ration


PC
Rectangle


ila{f%m&;ﬁ, ANS! Hationat g

" soiicc

credilalion Board

CLC

Accredited
ISO/IEC 17025

CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION

DUC Measured Temperature °c J@Probe No.9 is Ref. Uncertainty | Coverage

*¢ °c ) factor k

Setting ( ° C) | Indicating (° ¢ 1 2 3 4 5 6 7 8 9
85.0 85.0 84.83 | 85.29 | 85.17 | 8544 | 85.01 | 85.04  84.94 | 85.46 | 85.11 0.26 2,00
104.0 104.0 103.711104.41|104.16| 104.51| 103.97| 104.05]| 103.90| 104.64) 104.11 0.43 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 cm,
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
ﬁ‘[ #3
/]
l b #2 & #a
1°| o
# #
T ? - ? A
I
#6 8
- ==/ j
& A Ll
S
. w |
o |
This report is valid for the above stated instrument/s only.
### End of Certificate #i#
Certificate No. Q22072054
page 4 of 4

F3-011-04/01-12
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CALIBAATION AND
DIMEN SIOMAL MEASUREMENT

CLC Bl R,

Accredited
ISO/ABRC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE i PH700
SERIAL NO. ¢ 983068/93X218814/93X052911
CLID. NO. ¢ 372200480
JOB CONTROL NO. i 220804077943
CUSTOMER
DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

Report of calibration screening must not be taken in pai 1. Escepl complete, Without the approval of the Collbration Laboratory Co., Lid.

Calibrated By :

Calibration Engineer

5
CALIORATION Lasonstoer £ pra

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
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IS /IEC 17028

Supplement to Calibration Certificate No. Q22077943

REPORT OF CALIBRATION
FOR _

NOMENCLATURE :  pHMETER 23 SEP 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
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 [PRT

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 CCDE TRM-8-2002,TRM-8-2003, TRM CODE TRM-8-2007.

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

Certiflcate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

Certificate No. TT-0078-21, Due Date 18 August 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 (8I), through Technology Promotion Association
( Thailand-Japan ). Certificate No. 22E868, Due Date 10 March 2023.

4. The measurements are traceable to [nternational 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 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q2207794341
F3-012-04/01-12 page3 of 4
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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
2 3 SEP 2022
1. pHMETER 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 1.7¢ 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 page4 of 4
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR23010174-2 Page: 1 of 4
Customer

Equipment Name : Vibration Monitors

Manufacturer » Instantel

Model T N/A

Serial Number ¢ UM14539

ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature Ll aen Received Date A3 dan 2023
Relative Humidity D 50% T15% Calibration Date : 17 Jan 2023
Location of Calibration ¢ In-Lab Recommend Due Date T 17 Jan 2024
Calibration Procedure . In-House Method Date of Issue : 18 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical canstants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

MMM RLEW G 0222-€6T (299) 2L ( puelieyL ) ozieT ueyiunyied Suenjduopy 1SSUo| T 0ON 62/69

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : _ Approved by

Calibration Officer

E

=]

=

Authorized Signatory

WO ULCHIMEEWINRALLINCG

SP-FM-04-15 rev.0
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é’y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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[ C x x
alibration Report
Certificate Number : SPR23010174-3 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| ICF Accelerometer 353804 LW231756 45841 13 Nov 2022
Traceability

This certification is traceable to the International System of Unit maintained at .

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

Results of Calibration : (x) Without ( ) After Adjustment

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Uncm(eit)aﬁnty
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Frequency Response Perfarmance Test @ 5mm/s Unit : m/s®
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4,988 -0.022 0.058
20.0 5.008 4.986 -0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4,990 -0.015 0.058
500.0 5.007 4.991 -0.0186 0.058

SP-FM-04-15 REV.Q




| 5 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR23010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s®
Freguency Uncertainty
STD Reading UUC. Reading Error

(Hz) (+)
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.892 -0.008 0.012
160.0 1.502 1.490 -0.012 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 9.970 —0.027 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any cammercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence aporoximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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;‘Ime; Certificate of Calibration
dl 2o NSC-TISI-TIS 17425
Colilrgtinm MY
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:
Environment Condition: Temperature 231 °C i 04 °C
Humidity 589 %RH t 50 %RH
Calibration Place; MINE ENGINEERING CONSULTANT CO,,LTD.
(Laboratory i 4) 2/114, 2/115 Soi Rangsit-Nakornnayok 34/1,
Prachathipat, Thanyaburi, Pathumthani 12130
Calibration By: Miss. Kaewkan Suradech
Calibration Date: 02 August 2022
The Method used: In house method, CAL-WI-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
Person in charge AUINONZeq signaory

This cortificato lo fesuad tho units of measurement according 1o the Inlemetional System of Units (S1). it provides traceability of measuremant to intemational o
natfonal stenderd or olher recognized national standard aboratories.

The measurement uncertalnty stated Is the expanded uncertainty which s obtained from the standard unceriainty muliplied 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 Uncertalnty In Measurement (GUM),

These results may be affacted by deviations from specified condltions. The resuits relats only to the itoms tested, calibrated or sampled. The report shall nol be
reproducad except in full without approval of DIKSH Technology Limited.
1 ot inaTuTal daitn
DKEH Technology Limbted
2533 ouuyu® Uy n Le e Tows npemmaruat 10260

2533 Sukivamvit Road, Bangchek, Phrakhanonp, Bangkok 10260
Phone: +86 2639 7000  Emall: info.callbrationg@diksh.com  Webstte: www.dksh.com/scientific-thailand

Delivering Growth - In Asia and Beyond. CALFM-C08-13; 20 Jul 2022
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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 Correction Uncartainty
418.48 418.5 -0.02 0.13
480,06 460.1 0.04 0.13
536.90 536.8 0.10 0.13
574.60 574.6 0.00 0.13
879.70 8798 -0.10 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Corraction 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
©.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
{.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
1 Rimonaw ivaToTnd $vfin
e Todmokey e The End of Certificate

2537 AUMANEIN LRI CoarIt Teia N AHTIAY 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phena; 4862630 T000  Emall: Info.callbrationgddish.com  Webslte: www.dksh.comisclentific-thalland

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022



| B

PerkinEimer
For the Better

Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

Date: 14-Feb-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: PM Number: 1/2
Customer Name
Telephone Number:
(if applicable): =
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 e
Y PerkinE
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.
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Component List

Component / Specific Model Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
NO780437 0-ring kit, torch 1

Additional Reagents and Standards Required for PM

Part Number

] - Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
57-208CRX1 30-Jul-2023
N0691579 (N069-1579 diluted 10X) !
N9300221 Instrument Calibration-4 1 58-169CRY1 30-Nov-2023

(N9300221 diluted 100X)

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.

V] Is the instrument operational?
2. Mechanical:

¥1 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.

¥ 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 0.00764 Passed
Ni 231.604 - Resolution <0.011 0.00887 Passed
Ni 341.476 - Resolution <0.015 0.01253 Passed
Ba 455.403 - Resolution <0.020 0.01685 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 % 0.18 Passed
Mg 280.856 %RSD <1 % 0.05 Passed
Mg 285.207 %RSD <1 % 0.90 Passed
Ba 455.403 %RSD <1 % 0.64 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 5755.4 4429943.7
Mn 257.610 Axial 1,000 ppb 10111.9 17115354.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5755400 4424188.3 0.59 <30 PPB Passed
Axial 10111900 17105242.7 1.30 <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

PM1_2
Replace PM Kit

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 PerkinElmer Representative: Date:
14-Feb-2023
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)
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PerkinElmer
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r the Better

PerkinElmer Ltd.
Soi 17 Rama 9 Road
Khwang Bangkapi, Khet Huay Kwang

Bangkok 10310

Thailand

Tel: 66 2719 6420 ; Fax: +66 2 319 7900

http://www.perkinelmer.com

Service Report

Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
W0-02113798 Planned Contract 09/02/2566 8:57 . ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
Hiransuk, Duang SC-0035585335 30/04/2026 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. Lk 15usiileds Aaudfauaun van. o (Budiiiede eaudaunun
nalszadiles a.50yy3 alszadilang a.50yy3
Unusil 37 12130 TH Unusil 37 12130 TH
Customer Contact Phone Number Fax Number Email Purchase Order
Anuhsele auuns (wanil) 089-150-9464 N/A laboratory.mec@gmail.com 66-01-004
Work Description
PM Avio200 1_2
Wavelength calibration
Scan prism
Scan Neon lamp
Cleaned torch Neb Spray chamber injector
Cleaned compartment door
Cleaned instrument
Replace PM Kt
Run performance test
Start Date End Date Work Description
14/02/2023 14/02/2023
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calioration | Next Callbration
Date Date
*** No Calibrated Tools Used ***
Material Used
ial
Part Number Part Description Note Lot/Seria Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 14/02/2023 6
SV000002 Service Travel 2.5
Work Complete Customer Signature Technician Signature
Yes No D

PM/OQ/IPV Left with Customer

Yes : No
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14/2/2566 aouhadie auums (wanil) 14/2/2566 Hiransuk, Duang

Terms & Conditions

Customer Acknowledgment of receipt of the above repair / replacement.
Special Terms and Conditions: This is not an invoice.

Taxes will be applied to your invoice if applicable.

14/2/2566 WO-02113798 Page 2 of 2




PerkinElmer TruQ i

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N0831579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-208CRX1

Certification Date:_lAN - = 2022
Expiration Date: .IUL 30 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Labeled Measured SRM
Ag 50.0 po/mL 50.4 pgmL 3103a" Ni 10.0 pg/mL 10.1 pgfmlL 3136
K 50.0 pgfmL 50.5 pgfml 3141a* Sr 10.0 pa/mi 10.1 pg/mL 3163a*
La 10.0 pg/mL  10.1 pgfmlL 31z27a" Zn 10.0 pofmL 10.1 pg/mL 3168a"
Li 10.0 wg/mL 10,7 pg/mL 3129a" Ba 1.00 pgfml 1.00 po/mL 3104a*
Mn 10.0 pgfmL  10.1 pg/mL 3132 Mg 1.00 po/mL 0.996 pgimL 3131a°

* - indicates NIST SRM t - indicates CRM {when NIST SRM is not available)
Reference Multi: Loti# 4-39MJ, 3-168MJ

Refer to side 2 for details of cettification.

Balances are calibraled with weight sets traceable fo NIST.
We guarantee that our PerkinEImer 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’

PerkinElmer, Inc.

U.S.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-800-762-4000 ||

i

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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At()mic SpCCtIOSCOPY Standal'd CERTIFIED

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

Certification Date: MAY = zuzz
Expiration Date: NOV 30 2[]23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 100 pg/mL 99.8 pg/mlL 3103a" Pb 50.0 pgfmL 49.9 pg/mL
Tl 100 pgimL 99.4 pgrml 3158* Se 50.0 ugfmL 49.8 ug/mL
cd 500pg/mL  50.0 pgimt. 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Mutti: Loi# 57-15BCR,1-177YJ, 54-134CR

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.

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

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Perkin=lm=r"

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

17 May 2019 Vinny Maharaj - Sr. Manager Service
Training
Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019 Vinny Maharaj - Sr. Manager Service
Training
Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
! Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) 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
11 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
17 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
LNE5S1989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23 ed. Washington, DC: APHA, 2017. ?("“n‘[
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d1euf Asuaiiy LRI At
1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

7 Chromium (lIl} Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | 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 Zinc

Digestion, Inductively Coupled P{aa\‘s\ﬁa Method™

=

JUAANAE...
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®”
2 Arsenic | 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method®”!
£) Barium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4”)

2) Digestion, Inductively Coupled Plasma Method®7”
4 Beryllium - 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7

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!:47

2) Digestion, Inductively Coupled Plasma Method™1¥
7L Chromium {ll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method4748]

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

MethodB678
Chromium (Vi) Alkaline Digestion, Colorimetric Method!é#!
9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!47)
2) Digestion, Inductively Coupled Plasma Method!®
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
' Ptasma Method®*7]

2) Digestion, Inductively Couplecg}(isga Method®”?

L=

11 Lead...
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47
2) Digestion, Inductively Coupled Plasma Method®"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47)
2) Digestion, Inductively Coupled Plasma Method®”
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®]
14 | pH Electrometric Method®!?)
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:4"]
2) Digestion, Inductively Coupled PlasmaIMethod[s'n
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47]
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:*7 i
2) Digestion, Inductively Coupled Plasma Method®”]
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#7
2) Digestion, Inductively Coupled Plasma Method®”
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method!>™
#iy 97U 15 5981135
dudl asuaiy Bhased
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 Plas%thod[m

5 Cadmium...




AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

7 Chromium (1Il} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Methodl574

8 Chromium (VI) Alkatine Digestion, Colorimetric Method!5?

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

14 | Vanadium Digestion, Inductively Coupled Plasma Method®”!

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]

1na158148¢
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1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

Faniilall fudn svRnnnyiunen. 25 unseu 2549, il 123 aeufive 1.,

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

FouwiNIIRuN, 2547.
3. APHA, AWWA, WEF. Sta;1dard 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 Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...




- -
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seoil and Waste pH. SW-846 Method 9045D, 2004.: :
-
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Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

21Ag81UNAnNANNTUNTEIIYUYYANMSHIATINUMIYIA WA, beEo
(By Virtue of National Standardization Act B.E. 2551 (2008))

s = o e
Lﬂ%ﬁﬁﬂﬂi‘s‘hﬂﬂﬁﬁuﬂﬂm‘@’mwﬂﬂﬂm%@]ﬂﬁﬂﬂﬂﬁ‘m

(Secretary-General, Thai Industrial Standards Institute)

af o ﬂl’ y
antususasavuiliv
(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

&t <l
ANBELAUN

(Address)

o = o o [ = ik
b/eed, b/oad YDUTIAN-UATUIUN ac/e NUUTIAN-UATUIEN AvauszysUne

o ot - o e =l
DUNBEYYST WNIAUYuEIU
{2/114, 2/115 Soi Rangsit-Nakorn-Nayok 34/1, Rangsit-Nakomn-Nayck Road, Prachathipat, Thanyaburi, Pathumthani)

Tasun135UTRIANEINISE

(Certificate of competence)

o
AUIINTFIULDUY  UBN. eslobd - bdbe
(Standard No. TIs 170252561 (2018) (IS0/IEC 17025: 2017))

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

w =
UHWLAUNTITUTNN VAU oblom

(Accreditation No. Testing 0623}

nefiswazBoaavuazveureilaluiuses wandalu QR CODE way www.tisi.o.th

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

AN
90N 8 TUN b WIWAIAU N.A. lodod
(Issue date : 2 May B.E. 2565 (2022))
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NSENTRAAMNTIN d1insnesguNEaiuNgRaIMnNTTN
(Mirvstry of Industry Thailand, Thal Industrizl Standards Institute)




sgazideasvnazveudgluiusasiasufiing

(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)
WiJ']EJLaﬂJﬂ'ﬁ%JUTEN‘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)
GREKMIANPY 24T TYNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
anndundou
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) ¢ Cadmium (Cd) Examination of Water and
0.002 mg/L to 5 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23" edition, 2017,
0.01 mg/L to 5 meg/L part 3120 B, and part 3030 F
* 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

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)

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)
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(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 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)
#191N15NAFBU S18NSNAFDU Wymaou
(Field of Testing) (Parameter) (Test Method)
ANNAWINA DY
(environmental field)
2. Undey (si0) - Total suspended solids (TSS) Standard Methods for the
(wastewater) 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 (TDS) - 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.(‘1,41 LLag;‘maU ) - pH - Standard Methods for the
water and wastewater
2010 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 4500-H" B
- Biochemical oxygen demand - Standard Methods for the
(BOD) Examination of Water and
2 mg/ L to 10 000 mg/ L 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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As evidence the Compuny has caused this Policy 1o be signed by duly authorized persons and the Company's stamp to be affixed at o s Oflice
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Director
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	Slide Number 1

	สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม และมาตรการติดตามตรวจสอบผลกระทบสิ่งแวดล้อม
	1. ดำเนินการทำเหมืองในพื้นที่ที่ได้รับการอนุญาต และได้เว้นแนวเขตไม่ทำเหมืองในระยะ 10 เมตร
	2. ดูแลปรับปรุงสร้างอาคารปิดคลุมโรงโม่หิน มีระบบสเปรย์ฉีดน้ำตามจุดต่างๆ ที่ก่อให้เกิดฝุ่นละออง เช่น บริเวณยุ้งรับหินใหญ่ ปากโม่แรก และบริเวณปลายสายพาน
	3. ปรับปรุงถนนภายในพื้นที่และทางเข้า-ออกของโครงการ ให้เป็นถนนลาดยางเป็นบางช่วงและปรับปรุงถนน จากหน้าเหมืองถึงอาคารโรงโม่หินให้มีสภาพเป็นถนนบดอัดแน่น และฉีดพรมน้ำบริเวณถนนที่ก่อให้เกิด การฟุ้งกระจายของฝุ่นละออง
	4. ดูแลรักษาต้นไม้ในพื้นที่ไม่ทำเหมือง พร้อมปลูกต้นไม้เพิ่มเติมในบริเวณต่างๆ ของพื้นที่โครงการ เช่น บริเวณโดยรอบพื้นที่โรงโม่ บริเวณด้านหน้าโครงการ รวมทั้งบริเวณสำนักงานของโครงการได้จัดสวนหย่อม และปลูกต้นไม้เพิ่มเติม
	5. ในด้านความปลอดภัยของการทำงาน ได้จัดหาอุปกรณ์ป้องกันอันตรายส่วนบุคคล รวมไปถึงอุปกรณ์ ปฐมพยาบาลเบื้องต้นสำหรับพนักงาน เพื่อป้องกันการเกิดอุบัติเหตุหรือเหตุฉุกเฉิน
	6. มีการขุดคูระบายน้ำและคันทำนบดิน บริเวณริมเส้นทางขนส่งแร่และโดยรอบพื้นที่โครงการ
	7. มีจุดชั่งน้ำหนักรถบรรทุกขนส่งแร่ให้เป็นไปตามที่กฎหมายกำหนด รวมไปถึงจัดให้มีลานล้างล้อ เพื่อลดการ ฟุ้งกระจายของฝุ่นละออง
	8. ทางโครงการได้ดำเนินการทำกรมธรรม์ประกันภัยความรับผิดชอบตามกฎหมายต่อบุคคลภายนอก (สำหรับการทำเหมืองแร่) เพื่อใช้เป็นงบประมาณในการเฝ้าระวังและรับผิดชอบเมื่อเกิดความเสียหายหรือได้รับ ความเดือดร้อนจากการทำเหมืองของโครงการ
	2.1 คุณภาพอากาศ
	2.2 ระดับเสียง
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