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a W Ta a a a o
5t Isdlaunivdadingasy 1

[

y 2]
- Snufihiumsasie Un Anlnd % Anlnf
38a21RUANI1INTIV (Description)
(Total) (Normal) (Abnormal) (%Abnormal)
ag29519meia 1y Tasunng 12 10 2 16.67
ATINBNWITENTIEN (ATA0A) 12 12 0 0.00
o =1 A
A399ANNANYTNVOAUTIAG DA 13 12 1 7.69
M =)
as1v3zauthaaludon 13 12 1 7.69
asIIMsauvedla
BUN 13 13 0 0.00
Creatinine 13 13 0 0.00
o
asam Isamnm 13 13 0 0.00
ATMIINNIUVOIAD
SGOT 13 13 0 0.00
SGPT 13 12 1 7.69
Alkaline phosphatase 13 13 0 0.00
ATNAVTTIOMIMITNIUVE oA 11 10 1 9.09
Y
ATENTTONINNT IAoY 5 4 0 0.00
i#hyeda 1 20.00




M39a3UHan3I9319

2 11 aenine ( Physical Examinati

@Ay e o - wana 01 Vil dmge BMI #an3I9 BMI Fnas anuaulatia Wan3I9ANNAY TaRALas TN NMNTIVATIVTNMY

1 1 62.0 159 245 gandunua 82 130/90 iy TafialndAmesng Und
LRUN : aglmnansionaziumiin = - waasiumona l Taounnd Und

2 2 ;‘ 48.0 155 20.0 Und 71 121/75 anuduTaiinlnd/Awesind Und
WHUN aglnansionazimmziin = - pansrviumoi T Taoimd Und Msnilsziri-Taadegunons

3 3 \; 4.0 154 17.7 andunaai 72 107/76 anusulatinlnd/dnesng nd
LU : agdwansiomazimziin = - waasaviumoa l Taouvnd nd

4 4 ﬁ 53.0 159 21.0 Uni 89 125/76 arwduTafielnd/Anesnd ind
WHUR ¢ aglmansionaziuzi = - waasaniumoa  Taounnd Und

5 10 ‘_‘ 85.0 165 31.2 qan’hmwﬁmﬂ 106 138/87 anusulafindndAwesdng Jnd
LRUN : aglnansionaziumuiin = - waasviumona W Tnounnd Und

6 1 ’ﬁ 79.0 166 287 gendunusiidnies 79 138/90 anwduTafiand/Anesing Und
LU : aglnansionazimmziin = - waasaviumoia l Taounnd nd

7 12 ‘_ 78.0 165 287 gantunaamioy 81 118/82 s TaRalnd Anasilng 1nd
LU : asdwansiomazimziin = - waasaviumoia l Taouvnd nd

8 13 _ 69.0 162 263 geannusiamien 114 156/111 avduTafinguiniouAnesiind Aalnd
UHUN a‘;ﬂwam‘muazﬁmu:m = - mansrviunioia T Taouwnd Und Asaszirdr-anusiuTaiagegimd

9 14 ﬁ 480 152 208 Uni 90 158/103 amusTafiagudniooinesn fimnd
HHU © aglnansiomazimmuiin = -sansrviumona i Taomd Und /Tamlszdrda-mmduTaitnga

10 15 ’ﬁ 56.0 161 216 Und 77 117/75 A TadmlndAnoslnd Und
LU : aglwansionazimmziin = - waasaviumoia l Taounnd nd
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ey s¥d %o - umena 01y Vi dauge BMI #an329 BMI Fnoy anuaulatia HanIIIANUAY Tafinnazineg NNITINATIVT Y
1 16 41.0 158 16.4 andunaai 76 114/66 anwauTafindnd/Anasdnd Und
HHUD : aﬁﬂwaﬂﬂmmgﬁmugﬁ] = - nans931ameia T Taounng Und
12 17 \; 55.0 145 26.2 gennusianmiey 69 101/69 anwduTafiand/anesng Und
WHUR aglmansiomaziuuin g = - nansrvinioia T Taouwnd Und
”
ﬁﬁﬂﬂﬂﬂn‘lﬁﬁhﬂi?ﬂﬁ"lﬁfnﬂ NHUANUNIKNA : 12U
-Un@ : 10Au

Amily 83.33 %

fily 16.67 %
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M319a3UNaN13AIININFI@NITII0N (Chest X-Ray)

0] e
1 1
2 2
3 3
4 4
5 6
6 10
7 12
3 13
9 14
10 15
11 16
12 17

v
ﬁ§1]ﬂ®ﬂﬂ”li!”ll1ﬂi’3‘i]

&
B0 - INaNa / UNUD

WINNUNINUA : 12 AU

-Un@ ;120w

-Anln@ : 0au

Nan3ID agUnansan
in@ * HAA390 NS 3@M3 290N Und
1nd * A5 INSIGN5 290N Und
1n@ * HAaA3190 NS I@MI 290N Und
in@ * HAA390 NS 38N 290N Und
1nd * A9 INSIEN5 290N Und
1n@ * HaA390 NS I@M3 290N Und
in@ * HAA390 NS 3@M3 290N Und
1nd * A9 INSIEN5 290N Und
1n@ * a9 NS @M 290N Und
in@ * HAA390 NS 3dM3 290N Und
1nd * A9 INSIEN5 290N Und
1n@ * HaA3190 NS @M 290N Und

Anilu 100.00 %

Aanili 0.00 %
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J
318 HN@fn‘iﬂi?%ﬂ?1ﬂﬁﬂyiﬂ!ﬂlﬂﬂ!ﬁﬂ!§ﬂﬂ (Complete Blood Count)

fau Ira ¥o- HNana / uNun At} Hb Het ‘WBC Neu Lym Mono Eos Platelet on smear RBC Morphology

1 1 11.5 37 8,200 58 35 3 4 Adequate Normal
aguwansionazimuziil = * wamsasnamauyseiveaiiaden Und

2 2 11.0 35 5,800 63 34 2 1 Adequate Normal
aguwansonazAumsin = * wam3asnamauyseiveadiaden Und

3 3 12.6 38 5,800 57 35 3 5 Adequate Normal
awansionasimuzil = * wamsasamauyseiveiiaiden Und

4 4 11.0 34 8,200 61 33 3 3 Adequate Normal
agiwansionazAumcin = * pamsasvmmauystiveufiaden Und

5 6 134 40 7,900 66 31 2 1 Adequate Normal
ajuwansionazimusiin = * wamsasnanmauyseivediaden Und

6 10 16.0 49 9,900 57 33 6 4 Adequate Normal
aguwansonazimuziil = * wamsasnamauystiveiiaiden Und

7 11 14.4 43 8,900 59 35 5 1 Adequate Normal
agiwansonazAumsin = * wamsasnamauyseivediaden Und
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[iT] e ¥o - HNana / uun 01g Hb Het WBC Neu Lym Mono Eos Platelet on smear RBC Morphology

8 12 15.0 49 9,200 61 35 2 2 Adequate Normal
agUwansionazimuziil = * wamsasnamauysaiveaiiaiden Und

9 13 12.3 37 8,200 69 25 3 3 Adequate Normal
agiwansonazAumsin = * wamsasnamauyseiveudiaden Und

10 14 13.8 42 6,000 58 35 2 5 Adequate Normal
awansionasimuziin = * wamsasnamauyseiveiiaden Und

11 15 133 37 6,000 64 33 2 1 Adequate Normal
agiwansionazAumsin = * Hamsasmmauystiveasiaden Und

12 16 11.6 37 7,400 71 24 2 3 Adequate Normal
ajuwansionasimuziin = * wam3asnamauyseivediaden Und

13 17 10.9 31 7,100 69 26 3 2 Adequate Hypochromia : Few, Microcyte : Few, Ovalocyte : Few, Target cell :

Few

agUwansionasimuziin = * pansasanmaniaieaiindon nuiianzandntosnniiomninmonangmin msfulssmuemsiingmings s iedad Tiuas duazinludoas mnnarmudutueadoasininlnduaz wuivuauazgiliwes

diadoanasinlng aadgeriiosninnzlsaidon nasFnuummg



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


Y
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NHANUNIHNA ¢ 13 AU

1n

f

12 AU

fmily 92.31 %

amilu 7.69 %

** pFineuazmund **

o a
DHUIY

FluTnadiu (Hb)

G Tansa (Het)

o < A
Suudaaenu (WBC)
- Insvla (Neutrophil)

- Tl et (Lymphocyte)

=TT Tt (Monocyte)

amlnd
MI3-18, F11-16 g/dl

M35-59% , F32-49%
5,000-10,000 cells/mm3
55-75%
20-35%

2-6%

o a
B UIY

-dTea Tuila (Eosinophil)
a =

UsgiinFinaunaadon

(Platelet on smear)

o ' =1 A

anvazgUnudahonnns

(RBC Morphology)

anln@
0-5%

Adequate

Normal




=S = = 5
mﬁnagﬂwamnmmsﬂumaﬂ (Chemistry)

g I
1 1
2 2
3 3
4 4
5 6
6 10
7 1
8 12
9 13
10 14
1 15
2 16
13 17

¥ - wwmana / uwun

01

FBS Choles | Trigly HDL LDL BUN Crea Uric SGOT SGPT Alk HBsAg HBsAb HBcAb 'VDRL CEA PSA CA15-3
92 12 0.8 5.1 17 16 92
101 8 0.8 33 17 10 62
5 8 0.6 4.0 24 22 61
95 11 0.6 34 20 15 45
102 11 1.0 78 34 30 68
160 15 1.1 7.0 29 48 118
86 13 11 6.2 23 25 107
80 13 0.9 8.1 23 38 97
109 9 0.7 52 21 8 42
102 8 0.7 4.5 18 17 88
101 13 1.1 54 18 18 78
91 9 0.7 37 25 13 85
87 8 0.7 4.1 21 13 80
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v a v a
?@ﬂﬂﬂﬂf’niﬁnﬂi?m!ﬂZNﬁﬂi'ﬁ) 'E)ﬁ‘l.l1€l!m$ﬂ1‘ljﬂﬂ
18MNTID amlnd
o 7 a
szmnimaluden
Fasting Blood Sugar 13 12 9231 1 7.69 Fasting Blood Sugar 70 - 110 mg/dl
asrowsziluilinden
Cholesterol 0 0 0.00 0 0.00
Cholesterol < 200 mg/dl
Triglyceride 0 0 0.00 0 0.00 Triglyceride < 200 mg/dl
HDL-Cholesterol 0 0 0.00 0 0.00 HDL-Cholesterol (lusfufl stagatiaf) 35 - 60 mg/dl
LDL-Cholesterol (‘lusfurad arga'liid) < 160 mg/di
LDL-Cholesterol 0 0 0.00 0 0.00
A3IIMIMOUAD
BUN 13 13 100.00 0 0.00
SGOT (AST) 0-40 UL
Creatinine 13 13 100.00 0 0.00 SGPT (ALT) 0-40 UL
Uric Acid 13 13 100.00 0 0.00 Alkaline Phosphatase 30-130 UL
SGOT 13 13 100.00 0 0.00 assemsiauvedla
BUN 8- 25 mg/dl
SGPT 13 12 9231 1 7.69
Creatinine 0.6 - 1.3 mg/dl
Alkaline Phosphatase 13 13 100.00 0 0.00 o a A
ATIRITAUNIAGIATdEA
HBsAg 0 0 0.00 0 0.00 Ui Acid 26 8.2 meldl
HBsAb 0 0 0.00 0 0.00 asavhadusnay i
HBCcAb 0 0 0.00 0 0.00 HBs Ag (L%ﬂ ‘l’ﬁﬁ‘fl) Negative=Tsiwui¥e , Positive=Wuiso
HBsAb (Qﬁ :"u u 10d) Negative= 71/’7’111{}17(18@7} . Positive=ﬂ!;ﬁl7(mﬂ)
VDRL 0 0 0.00 0 0.00
HBcAb (Qﬁﬁuﬁu %) Negal[ve=1l/’W1.lijl(‘7f), Posilive=§{}17(‘7i)
Anti-HIV 0 0 0.00 0 0.00 P
asromulsauaziond
CEA 0 0 0.00 0 0.00 VDRL (nw150) Non-Reactive=Twunu 13 , Reactive=wunu Isn
AFP 0 0 0.00 0 0.00 Anti - HIV (190d) Negative=1unuiond , Positive=nutoad
e
ATINHIANTUVITUIS
PSA 0 0 0.00 0 0.00
P
CEA (a379manstiesue3 ad 1d) Negative =1, Positive = Ainlnd
CAI5-3 0 0 0.00 0 0.00 ,
AFP (A320%18N31143215 9611 Negative = 1Indl , Positive = An1/ni
. oA a . da aY o o oAby A g a a =T = - -
WINgY : 516M15 HBsAb 1z HBeAb FeaRandvineiesinuauiitigiguin hiadid hidehialnd PSA (ATIIMATINFULITIADUGNHIN) Negative = 10, Positive = fig/n
Y
CA 15-3 (mnmﬁﬁﬁﬁuzﬁw’ﬁuu) <31.3U/mL




mzma;ﬂwamsmmﬁmmmwmsmmummﬂaﬂ (Lung Function Test)

FVC (L) FEV1 (L) FEVI/EVC (%)
L] e ¥ - wmana / uaun s . , s . , s

ﬂ'lmﬂ MManzIu Y% MMAAZIY HansIa ﬂ'lmﬂ mMMmanziu Y% MMAAZIY HansIa ﬂ'lmﬂ HansIv

1 1 2.85 2,93 97 nd 2.66 2.56 103 nd 93 ind
* a9 aNsTanMMshauvedtlon Und

2 2 2.56 2.68 95 ind 232 2.30 100 ind 91 nd
* HaAsANIT0NMNIIuveen Und

3 3 2.60 2.81 92 ind 247 2.56 9 ind 95 1nd
* a3 ANTTANIMNTINNUYedon Und

4 4 2.54 2.88 88 1nd 235 2.49 94 1nd 93 ind
* a9 aNs TN MMshauvedtlon Und

5 6 3.26 3.66 89 Und 3.05 2.92 104 ind 94 ind
* HaAANIT0NMNTIHNuveen Und

6 10 3.53 3.90 90 ilnd 3.23 3.30 97 ilnd 92 1nd
* a3 ANTTANIMMTINNUYeon Und

7 11 3.58 3.89 92 nd 3.40 3.23 105 1nd 95 ind
* a9 aNs TN MMshauvedtlon Und

8 12 3.55 3.90 91 nd 3.32 3.32 100 nd 94 ind
* HaAIANTT0NNNTIHINuveen Und

9 15 221 3.13 70 Aaind 2.12 248 85 ilnd 96 nd

GINGL]

* gansNaussanmMshauvenlea Amlnddnies aseenmaimoeminaue uaz1dgnsailleaiudu
wazansindl

10 16 2.56 2.50 102 ind 2.32 2.07 112 ind 91 ind
* a3 EANT TN MNSInuvedon Und

11 17 251 231 108 Und 236 1.97 119 Und 94 ind
* HaAsANIT0NMMNTIuveten Und
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asdseamsinngIe WHPNUNIKUA : 11 AU
-Un@ : 10Au Amily 90.91 %
-AndnR : 1au Amilu 9.09 %

MIDWUNANNFUNTIVOIANNAAUNA
FvC FEV1 FEV1/FVC
(%MMmanziu) (%MMmanziu) (%)
Normal >80 >80 >70*
Mild 66-80 66-80 60-70
Moderate 50-65 50-65 45-59
Severe <50 <50 <45
wnemq) : *nsaigiheeigiieandt 50l ¥ >75%




m3aglnansnsIvanssamnms1ady (Hearing Test)

y
i sHa Y- wnana UHUR ot aguwa Y3 aguwa
500 1000 2000 Average 3000 4000 6000 8000 500 1000 2000 Average 3000 4000 6000 8000
1 1 25 20 25 23 20 30 25 20 1hsgds 25 25 20 23 25 40 20 25 1hsgds
agiwanizn = yam thsefe ydhe Fhse 5 mslFaulnsaifleaiudeazaisathss fayndl
2 2 ; 25 20 25 23 20 25 20 25 Und 25 25 20 23 25 20 25 20 Und
ajiwansan = yvnind ydhe Und avsasaathszamnt
3 3 _ 25 20 25 23 20 25 20 25 Und 25 25 20 23 25 20 25 20 Und
agwansan =y Und ydhe Und msesauthseSand
‘ 4 10 _ 25 20 25 23 20 25 20 25 ina 25 25 20 23 25 20 25 20 na
agwansaa = yunilnd ydhe Und avsasauthszamntl
‘ 5 12 ! 25 20 20 2 25 20 25 20 U@ 25 25 25 25 20 25 20 25 U@

agilwansin = yunilnd ydhe Und avsasauthszSamntl

aslaeans1innsIg WHpOUNIKUA : 5Au e
N o 1. mansroaussonmms 1ABunamda mnefs $29am@ 500-2000 Hz AR Fe Mieda $299278 3000-8000 Hz

-iUn@ : dau Aoty 80.00 %

- - o 2. szeums lagun@ wneda seduiuns 186wdueve s ( Hearing threshold ) Tuynanudiien luinu 25 db
-Aalnd : 0nAu Al 0.00 % _ , , o

3. szums Iaouiideathsz 31 nuneda szauFums 18guveay ( Hearing threshold ) Tunwdlaniwdnilaliauiu 25 db

Y v a o

-i#hsgda : 1au Aoty 20.00 %

4. 5zdums Idgudanduazaisnunmmd vaneds Aundosedums 1dguiinnud 500,100 uaz 2000 Hz veayThaladie

wila Hszdu 1nndi 25 db
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SeumMsinzszdalszsuaeu fMenau w.a. 2566

WIBAININYY S1hdnd Yszmutiasfi 2113016378 Fransarugy’ Tuoygnmlszneudnam

i Eo— uiy ‘ Tagszida ilo Jagizagegas | Hulma PP r— uml : Jagsziia o i’jq:zrﬁlﬁqaqw Aula
asn | iwed an. nn. F3n22823(nN.) (wAs) aen | el n. an. fawazanann) | (uas)

I -1 - : i ‘ : : 16 « T =] = - . . :

2 - - - - - . - 17 . - - - . - .

3 - - . - - - - 18 - . . - - - -

4 - - - - - - . 19 - - - - - - -

5 - . - - - - - 20 - - - - . - .

6 - . - - - - - 21 - - - - - - -

7 - - < : : . ; 2 : . - - . - -

8 - = ] = . : 2 : 23 « | = f = 4 . . :

9 a | =1 - . : - - || @ s = I = : : . .

10 - - : . . - : 25 . . . . . - .
1 - - . - ” 3 " 26 > - 2 . . < .
12 . . -~ ; ; 3 : 27 . " - . . 2 .
13 - x 2 . : : . 28 : - - - . - -
14 - - 5 % : : : 29 . . 5 . , - .
15 - - > . ’ . . 30 5 5 3 : : = :

silagagasanaza Aealiifu 169 Alaniu*
T T T T L e —

¥
HI101U
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mileans i'iuqmmmw-numeu
(iveqaa nujuu'mnin)
dszmnninsh 21130/16378
wisnananns HANA

axdinans eahinie 9.5
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UOUOS A § Ganian 2562
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1. agvunsnistlesiuuazuflunansznumeindauanden

ayUkansUfoRnmnasmstostunasudlonansenudauandon uavnnsns
AAmUATIIABUAMATHA IWINF BN MUNANITINTANTIBNUNSIATIEHANTENY
dawandon Tssnswilesusiugnanmnssuviinfiuyy Wegnamnssuneains Ussmu
Unsfl 21130716378 vesuwAsmauNss S NA daegf wiil 8 fvarivans Suae
thnvie Sminsngd weasUldruwialuil

1. shilumsviuilosmuunuiinsinuiiosdifnuals

2. wasunsianUinamthwilediidnvasduiutile

3. fuflufanssumsvuiiesanglutimanansiuriiu

4. ansuhuinandumaudusineluiiuilasins asdumeudausidunis
anssasfiidouseseuineiiuiusenudnsdelselifiu saueusnaaunaus
wisuay 3-4 af uasiumludisnquisuastiiiionuss

5. Ugnélsiasseunuamituiivedseliiu toduuuntestunisinsyasvesiu
RN

6. Isﬂwufuaﬂiﬂiamimvwf]aaﬂuwaniwwumamumu’maam auszmAveInIy
amawmiuwumuua“mimumLLi TngasensUnngu 3 du fisuvasdih
mmgmwﬂa'lw,ﬂm@uasam mmqwamWUﬂﬂqmmml,mmawwml,am

7. falifinsasaguarmmiinaudulszdmny

8. malasanslddahmenuunuasnanisddunudunsiur fuivmiios
Usedd 2565 it arauenadinauulouguasLHunS NN Is SN A uay
dandou nswamamnssufiugunasnsndons uasuisnuiiievosld
NI

-

2. agunamsinnuasIvseuAuA AL InTaN
2.1 AUNWRINA

NNRaN1IATITTInAunmeINelugUvesl uareswYINARETIN (TSP) Uay
Yhinaguazeasmadnndt 10 luaseu (PM-10) Tassniswiieausfiugnanvnssa
wilnfiuyu iognamnssurieadns Usemudnsi 21130/16378 vesunenshanngy
$ndnR w5 aend Wun dinnulsdifuAaninsedey Sngieeanes thu
wdneys tugu wasthunesiu fiiusnsuadeuiuia 2566 wuth wanas
asviaddeglunasiinnsgiunuussmanuznssuMsauIndeuuiani adui
24 (g1, 2547) 303 MvmnmsgrununmeIniAluusssmAlaely) Ussnelu
SR IEL 121 ey 104 1 Usenia o Sudl 9 dene wa. 25474
fuuauinuiuazessuriuasesiu (TSP) 1iliiiu 0.330 fadnsudegnuiafiuns
wazdSunaruazossvuiadnnit 10 luaseu (PM-10) liviu 0.120 fiadnSusie
anuIAfiuns

2.2 szRuLdee

ndeyanansnsiainseduidenads 20 $9lus (Leq 24 hrs) wasszduidos
4989 (L) Tasannsindloausiiugmanvinssuviafiuyu i egaavnssunoaine
Usgmutingdl 21130/16378 VBNNYAIANN YT m‘thﬂﬂﬂ Fruau 5 d@and lefun
dddnoulsshifudaningiaie fadeeanes Srumdngys tiuengu wasdu
ooy Tk umauiaieudiuiau 2566 wuin mamimummmmaqlummm
HATIUAINUTTNAAUENTIUNSAWINE BULMIENA atudl 15 (w.a. 2500) 3as
Amunsnsgussiudedaeiialy dfmunsedudenade 24 93709 (Leq 24 hrs)
WlaiAu 70.0 wdua (18) uazseauLdeaean (Ly) danlaifiu 115.0 wiua (18)

2.3 Apududziiiou

Indesanan1sianunTIvdeuAIANduaziieua N ssdantinides
(Pud msreyna NMvdn uazusdnona) lasinsuiiowusfugnamnssy
wlnfiuyu egravnssuneasne Ussmudnsil 21105/16390 U8IUEAIANN

PN . o ¥ ;|
ey S1UANG ruau 1 aand laun gluanindeeanes Minunaudadeusiunau
2566 Wi nansasIviaAnduazdieuiideglunasiunnsgiumulszne
NIENTNSNINTOTTUNIRUAZAWING BN 1309 fnunLIATTIUAIUANSYAULEEY
uagaNuduazitouanmsiuniesiu Anuilussfiaayiunw wau 122 neui
125 ¢ asiudl 29 Surau 2548 snviuluieutusisy 2564 Alfinssudanin

o T Ao aa
wiles \flpsaneyseninsdntoingszida Weudiunau 2565 Alaififanssunnsdh
- a o 7 a v - a
wiles uaziouiuensy 2565 lifinssadaniumiies iWewndSuaiuiiesh
msliungafiifisanenonnusionisvesgna

2.4 A
1. qmmwzf?ﬁ?ﬁu
Mndeyananisnarainnunmhiniuiieglndifesiuilasimamiloss
Augaamnssuviaiuyu 1 egnaivnssunoadie Useniudngi
21130/16378 U9IUNEAIANINYY $dnd $1uau 3 aand eud Yo Sump
vodlazens shesrmasnevlnarihudilndiiuilasins waskesmemds
sudlndiuilasems Aiusnaufadeutivieu 2566 nui wansiessd
fieneglunasiinasgumuUssmanuznssunsaandenuisni atud 8
(W.A. 2537) aaﬂmmmm’luwisiﬂmﬁmaﬁﬁﬁ%ﬂ%uLLaﬁﬂmqmmw?iaLméau
W@ e, 2535 Fes fnuaspsgugma i luwdniiaiu Ay
Fefia9IgUNy idu 111 aouil 16 1 asfudl 24 nuaniug 2537 (Wssianil

3) snviu e Sump wedlassmsiiliansaiusiegnels Weasnianinwis
von

2. gaunmbldau

mndeyananisiienesiaunmihldaulasseuiiuillassnianiowsiu
gramnssuvinfiuyy tilegnamnssunoaine Ussmiudnsil 21130/16378
vowwasNYY 1U1dn $1uru 2 @il Iiun veuinaindisenves
warvauimatiuangu ﬁmumauﬁﬂlﬁauﬁmﬂm 2566 WU HANTIATIZNR
dulngdaey lummfn TMUAT LA ZANAINYTZNIANTINTIS
nIneInseITHTIALazAWINdeY 131 muavdninasiuazanmsnislunig
FpnsdmiumstesiusuasisaguuaznisiesiuluFosdaundemiy
i woal. 2551 AfuslussAanyuny 1@a 125 aeufitay 85 ¢ astudl 21
wquA 2551 uaziiuisnsime fisidlioglunamisimuaiianzay ud
ogluinasioylangegn Idud Araunsed1eiansn (Total Hardness) 1141
mﬁ]Lﬂuwam7nEanzuzQﬁﬂismﬂu%nmﬁuﬁﬁqna'nLﬁmma'aI,Li'ﬁululu fadl
safUsznaumuall fie CaCo; lneil Ca0 1ussdusneu Sovax 56 uaz
€O, $ovay a4 fedu iflaiiansazansFailiiiiaaunsede lioglu
ineueiIATEY

2.4 aunwannaluiudiviau

ndeyanan1snsiainaunmeinialuguvesuTuias uazoswunidn
(Respirable Dust) Tassnswileausfivenamnssuvindiuyu egnanvinssuieasns
Uszmudnsfl 21130/16378 vesunensannay S1urdng lnensiaiaiidyanaves
wifneluvarufURauuinumduviies Aiunaudadouiiuvian 2566 nui
nan1snTaindiAneglunasiinasgiunuuseniansuatafnsuagAunTo s sy
301 Fndrdneududuresansiaiidunsie Usenna aududl 3 Gamau 2560 Tu
swAIIUAY N 135 neufivy 198 ¢ uih 3¢ AimuaUiinaruareswua
iin (Respirable Dust) 13lsiifiu 5 fadinSusognuie

v 4
2.5 szauidesluiuiivinieiu (Noise Dosimeter)

ndoyananisnsratnssduaudadsdduiiuiivhau (Noise Dosimeter)
Tz foanuuinaniiviies Tasimsmileusiugaamnssusdafuyu o
gaamnsIuneains Usenudnsil 21130/16378 veaursasaan gy S1U1ANR
Tnnsrainiidiuanavesinenlusasufifnuuinumdumies fiumouds
woudiurau 2566 nudn nan1sasiviadaieyluinmsiuiasgiuaiudseniensy
afainmsuazdunsesssny o masgrussiudssiisenligninsldFuiodenaen
svoziiansinauluuiaziu @ 135 aeufiiay 19 ¢ (26 unsiAL 2561) uag
ngnsensRussny Bee dmusnasglumsuims dams uazdidunisduai
Yaandty o131eundly uazanmuwandeslunisvinnuifsatuaaieu wawaing ua
o9 WA, 2559 (17 ganaw 2559) fitmuadnanasgulilidu 85 wdua (e)
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N15ANTIRAMNLATEGNI-AIAN wazAUAMNAUYEIUSTYIYY Nllsomlioaus
Tassnsmilasusiiugnamnssuvliniuyu iweanannssunaaine Useniudnsi 21130/16378

VBIUYAIANMINEYY IUIANA

N13d159aN MATYER-diAY wazauAnWiuYeIUsEmTURenIsYimiiaavedlasinisndosiu
guamnssuvilaiuyu lilegnavnssuneasne Usenudngi 21130/16378 vesugasamIngyy 31UANG
Uinalagsouiiufilasinis S1uau 5 wytu lneAndudesas 30 vestiwrundinndoulunnaznyiiu

SNYALLDUALANINIAITIN 1

M157991 1 $1UIUNNTETIENNLATEEA-FIAL uazAUARLAUYIUTTTITY

aouws | thumeunen 45
39U 45
Weq oo TruanyYs 137
el -
UUNUDIVIAN 42
374 179
. i | Uhwihetesy 92
d1nne . - .
aas | Uuvuedves 134

=

P« P szuvadfnmeanisveieu (www.stat.bora.dopa.go.th), 2565

(% J

w3nsllefldlunisd1sie Ae wuvaeuau Felldnwauraiaunagusuulanasaaiulausziiu

Usznausme Ussiunsdunvalfidfty fe

- doyavhluvesldunual

- Joyanueudunseunia

- doyamnuAniiudifidensddufonssuvesuisy

- Foyasunansznusudanadenildiuludeqiu

- dorausuuLiFY

nmsdunealidunuutadeymu (Accidental Sampling) mamquﬁ”uﬁ 6 vigjUnu Tnevinnsdsaaraan

450 e wansedevsthulazsuumuugeuamaidavhinsed 1 Tngldisnmsdunaiusznouiuiuy
dmemnuAaiiuresicmihaideuniesunuaiiieuieglnsseulasinism dsmsdaidendiegiaszvins
lgnann13gudieg1935 Simple Random Sampling

1NN1sUsEINANE kagdnsgrnaaniuuasuaulaglinisiinszineatfniglusunsuada uay

dndnszidieadnidamssau wansmudlagldrdesar ausaagunanisdrsannufaiu seasidn

De
=De



1. Yoyanaluvaslvidunteal

nnsdun1wel nudn dlrdunnwaldulug lunands Seeaz 56.00 wazidunaviy Seeas

Y

1%

44.00 @rulvgyfiengu1nndn 60 U Sesay 24.44 50909118018581919 50-60 U Fouag 20.89 dmiusyau
nsfnwdnlnglasunsfinuisedulisending Sosaz 30.44 seva3un fie sedulszaufnw Seway 29.33 asu

AFanns19n 2

M13199 2 Yeyaluveslidunivel

NuRne

= . ; Tl e . - S HNAN1581523
s1gazdun AIUANDULS fnuanagln Auagnafiu AUAYIINA29

N =45 | faway |[N=179 | %owar | N=92 | %ewaz |N =134 | Sewaz |N =450 | 5owaz

1. danminlunednu-tasegha

1.1 WA
-9y 20 a4.44 89 49.72 32 34.78 57 42.54 198 44.00
- WP 25 55.56 90 50.28 60 65.22 77 57.46 252 56.00
1.2 37y

- tpenin 20 U 7 15.56 20 11.17 6 6.52 9 6.72 42 9.33
-21-30Y 7 15.56 24 13.41 11 11.96 14 10.45 56 12.44
-31-40 ¥ 6 13.33 28 15.64 10 10.87 16 11.94 60 13.33
-41-50 Y 9 20.00 35 19.55 19 20.65 25 18.66 88 19.56
-51-60 U 7 15.56 33 18.44 21 22.83 33 24.63 94 20.89
-11nn71 60 U 9 20.00 39 21.79 25 27.17 37 27.61 110 24.44
1.3 psAne

- Ll eumisde 13 28.89 36 20.11 13 14.13 21 15.67 83 18.44
- Usgaudnw 7 15.56 a8 26.82 36 39.13 a1 30.60 132 29.33
- fssaAne 9 20.00 53 29.61 29 31.52 a6 34.33 137 30.44
- 91T7fnw 5 11.11 19 10.61 5 5.43 11 8.21 40 8.89
- U3eyan3duld 11 24.44 23 12.85 9 9.78 15 11.19 58 12.89

2. dayadinuaundisasaunia

nnsdunwelanlvg wui luseulfidumaudnluaseunfafinisiuthe Sesay 44.99 uway
audnluaseuailiifinisiduiae Yovas 5501 dmdufmiviae nui dwlvgiduiheselsausza
ovay 25.25 sesawnie szuundunile Sevay 22.28 lnafleflonnisutaedwlngezlusnufiiannd
aulTy fouay 36.63 s83a9u1Ae LUlsane1u1av093 Sovaz 33.66 Mnnsdunsaliierfusnasiialy
a¥uFou wui dlvgiinisderussguae/savssyminlunisuilan Aadudosas 63.11 sesaunfe fo
Tuszunlunisuslan Sosar 19.56 edrulngladnudymieartuinuluadidou Andudosay 82.22
dudgmitnudnlng Ao dauldiieane Sevaz 6.67 dmiutildluasidou wuin dalngldiuszun
Andiudosay 40.44 TnvarwlngllinudamiietuiidlunsiBeu Andudesas 61.33 dullymiinu fe

Wldldiieane fogay 15.18 agulaninnsnem 3




A1519% 3 %@gaé’mamﬁamam%@

Huiidne .
s1gazden AUARBULS fuanaele fAnuasneiu ANUAYINAY HANTSAISI

N=45 | 3owaz [N=179 | 39eaz | N=92 | 3osaz |N =134 | Jowaz |N =450 | ¥ewaz
2. dULBASIUAS?
2.1 Tusaudfidunnvinw/aundnluaseuaiiilasidullevioll
-l 38 84.44 9% 53.63 a8 52.75 65 48.51 247 | 55.01
-4 7 15.56 83 46.37 a3 47.25 69 51.49 202 | 44.99
2.2 #nil Wulsmezlsuasiign
- szvumaiumela 2 28.57 11 13.25 11 25.58 16 23.19 40 19.80
- STUUMLAUR NS 1 14.29 10 12.05 2 4.65 5 7.25 18 8.91
- szuundauile 1 14.29 35 42.17 3 6.98 6 8.70 45 22.28
- Tsafhmfauazgiiurisne 1 14.29 8 9.64 10 23.26 12 17.39 31 15.35
- Tsaueaifuy/m/itu 1 14.29 10 12.05 2 4.65 4 5.80 17 8.42
- Bue (spuszdd)....... 1 14.29 9 10.84 15 34.88 26 37.68 51 25.25
2.3 Bnsinwiivesiigadlaianisiiuliae
- Uaselvimeies 1 14.29 7 8.43 5 11.63 4 5.80 17 8.42
- Founiiu 3 42.86 10 12.05 q 9.30 q 5.80 21 10.40
- Waanflouls 1 14.29 30 36.14 15 34.88 28 40.58 74 36.63
- lumdfinssmenunatenau 1 14.29 8 9.64 2 4.65 11 15.94 22 10.89
- llsanenunaessy 1 14.29 28 33.73 17 39.53 22 31.88 68 33.66
2.4 uwaninaulupdaiSou
~shely 7 15.56 15 8.38 3 3.26 q 2.99 29 6.44
- shuma 11 24.44 21 11.73 5 5.43 12 8.96 49 10.89
- thuszn 8 17.78 50 27.93 7 7.61 23 17.16 88 19.56
-dothussyrn/sousnd | 19 | 4222 | 93 | 5196 | 77 | 8370 | 95 | 7090 | 284 | 63.11
2.5 Jywideatuiaaluaiaidou
- lais 10 22.22 162 90.50 78 84.78 120 89.55 370 | 82.22
- shlifieane q 8.89 8 4.47 9 9.78 9 6.72 30 6.67
- 9 20.00 5 0.00 2 0.00 2 0.00 18 4.00
-ty 10 22.22 3 1.68 2 2.17 2 1.49 17 3.78
- shild/nau 12 26.67 1 0.56 1 1.09 1 0.75 15 3.33
2.6 undainldluaiaitey
~thrly 10 22.22 20 11.17 8 8.70 10 7.46 48 10.67
- shuma 5 11.11 71 39.66 35 38.04 52 38.81 163 | 36.22
- thuszth 15 33.33 75 41.90 30 32.61 62 46.27 182 | 40.44
- dhluusidh/deaes 5 11.11 9 5.03 10 10.87 6 4.48 30 6.67
- orhussyrn/sousnih | 10 | 2222 i 223 9 9.78 a 2.99 27 6.00
2.7 Jymideatuiléluaiatou
-laidl 8 17.78 122 68.16 56 60.87 90 67.16 276 | 61.33
- shldfieane 12 26.67 26 14.53 16 17.39 20 14.93 74 16.44
- A 10 22.22 10 559 5 5.43 9 6.72 34 7.56
-ty 7 15.56 12 6.70 8 8.70 7 522 34 7.56
- shild/nau 8 17.78 9 5.03 7 761 8 597 32 7.11
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3. anuAaiufifidsonsaiiufianisvedlasnis
3.1 vnunsuieafiunisimiiosusvaslaseaniswiols
- 31U 25 55.56 88 49.16 81 88.04 125 93.28 319 90.89
-lainsu 20 44.44 91 50.84 11 11.96 9 6.72 131 9.11
3.2 MuAndnsiuliesusindduiinanagisls
- mwgﬁaﬁ%u 15 33.33 46 25.70 21 22.83 32 23.88 114 25.33
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3.3 viuAndnsimiissusinatnulinadeatiels
- s'guasaaa 11 24.44 67 37.43 34 36.96 71 52.99 183 40.67
- L@ E9RaTUNIY 12 26.67 39 21.79 27 29.35 34 25.37 112 24.89
- Lmé"uﬁuﬁau 10 22.22 44 24.58 19 20.65 18 13.43 91 20.22
- ﬂ’]iEJW%JWE;J”]EJﬁIquu 8 17.78 8 4.47 4 4.35 2 1.49 22 4.89
- ANSATIVIAAUA 2 4.44 16 8.94 8 8.70 4 2.99 30 6.67
- S'us] 2 4.44 5 2.79 0 0.00 5 3.73 12 2.67
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29.26 Wnsgaunansenuilasuegluseauuinsesay 41.05

Tngannisdunival wui Usssnauadiulugiusmedunisyiuniles Andudevas 88.44 dmsu

Uszanuinlaiiugie Andudesay 11.56




M13199 5 Yeyasunansenusudsieaeuilasululagdu

¥ o
NunFnw

= . . Tl . . - S HNAN1581523
18azIdEn AUANDULS fnuanagln Auagnaiu AUAYIINA29

N=45 | %a8az [N =179 | Soway | N=92 | Sowaz |N =134 | 5owaz |N =450 | 3owas

4. nansEnusudawadeuilasulutagiu

4.1 Jagturinuldsumansenunsela

- laidl 40 88.89 84 46.93 36 39.13 42 31.34 202 44.89

-4 5 11.11 95 53.07 56 60.87 92 68.66 248 55.11

4.2 Yagtwiuldsunansznuluzaslatis

1) duazeas

14 29 64.44 85 47.49 44 47.83 62 46.27 220 48.89
F RN 16 35.56 94 52.51 48 52.17 72 53.73 230 51.11
- 11993199 8 50.00 31 32.98 8 16.67 39 54.17 86 37.39
- AANTTUvRLUila 3 18.75 28 29.79 27 56.25 21 29.17 79 34.35
- ﬁﬁmimaasqwuu 5 31.25 35 37.23 13 27.08 12 16.67 65 28.26
SLAUNANIZNU

- gy 7 43.75 47 50.00 6 12.50 12 16.67 72 31.30
- Junang [ 25.00 35 37.23 22 45.83 50 69.44 111 48.26
- 41N 5 31.25 12 12.77 20 41.67 10 13.89 a7 20.43
2) \daefesunau

1aid 24 53.33 89 49.72 a4 47.83 62 46.27 219 48.67
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- 11993199 5 23.81 40 44.44 16 33.33 5 6.94 66 28.57
- AANTTUveLUila 14 66.67 15 16.67 5 10.42 15 20.83 49 21.21
- ﬁaﬂﬁmmﬂ;mu 2 9.52 35 38.89 27 56.25 52 72.22 116 50.22
STAUNANTZNU

- gy 6 28.57 9 10.00 15 31.25 28 38.89 58 25.11
- Y1unag 7 33.33 10 11.11 22 45.83 17 23.61 56 24.24
- 41N 8 38.10 71 78.89 11 22.92 27 37.50 117 50.65
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- U1unag 10 76.92 22 27.16 24 41.38 23 29.87 79 34.50
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- LAugg 42 93.33 159 88.83 82 89.13 115 85.82 398 88.44
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uSun Tuld 1ISUBItESY AoUsaraur $ra
MINE ENGIMEERING CONSULTANT CO.LTD.

Data Provided by Custormer

e £ = ) LY P 1 ¥
Customer Name - UNEAIAUINEYY AR Iﬂ‘isﬂﬂ’limumuwuqﬂﬁ’mﬂﬁu‘auﬂwu‘t‘!u WREREAIUNITUNDATN

UssnmuUnsh 21130/16378

ANALYSIS REPORT

Address s fuaviarane drunavinvie dawdaseys Customer Code  : M660019

Sarnpling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type - gmAluysseniasaly (Ambient) Sampling Method : High Volume Air Sampler
Station s dninemlseliifuRaniinsaiey Report No. : M660019- 01

(UTM a7P 576072 E, 1490202 N.}

Data Provided by Laboratory
Laboratory Code No. : M660019/1

Received Date

: 13 September 2023

Analytical Date : 13-23 September 2023 Report Date : 23 September 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Standard ¥
(mg/m*) (mg/m®)
09-10/09/2023 LS.EPA 40 CFR 50, Appendix B 0.116
Total Suspended Particulate (TSP) 10-11/09/2023 US.EPA 40 CFR 50, Appendix B 0.094 | 0.330
11-12/09/2023 US.EPA 40 CFR 50, Appendix B 0.103
09-10/09/2023 US.EPA 40 CFR 50, Appendix J 0.046
Particulate Matter (PM-10} 10-11/09/2023 US.EPA 40 CFR 50, Appendix | 0.037 0.120
11-12/09/2023 US.EPA 40 CFR 50, Appendix J 0.044

9 ¥ ¢ - ar ol - Py &
Note: ! UssmAnauznisunsdeuindeuunastd aduil 24 (wa. 2547) Ses dvumnesgvamnmematuusssnplaetll

Ussmalumefieamyun idu 121 aeufie 104 9 Ussmd o 5ufl 9 Bmnan na. 2547
Total Suspended Particutate (TSP) : Huavsaquiuasysan 1adn 24 Flu
Particulate Matter (PM-10) : Quazopsnnaiinni 10 luaseu wive 24 2lus

Reviewed signatory

Reported results refer to submitted samplefs) only.

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

MECFM-45 Rev.06 03-04-2566

Approved signatory

1/5



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


usun Tud 1I8USIdady AoutalaLr Sria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name - WIEAIRENGY $11dnd Tassnsuiiowsfiugramnasueiinfiuyy Wogmamnsuroadne
Usznuidnsd 21130716378

Address : shuavivans Sunathnvie Jawdaaaygs Customer Code  : M660019
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type : omaluvssemanaly (Ambient) Sampling Method : High Volume Air Sampler

Station : Itesavas (UTM 47P 577664 E, 1489836 N.) Report No. : M660015-01

Data Provided by Laboratory

Laboratory Code No. : M660019/2

Analytical Date 1 13-23 September 2023

Model of Equipment : TISH
Certified Date ; 5 December 2022

Received Date  : 13 September 2023
Report Date : 23 September 2023

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

. Result Standard ¥
Parameter Sampling Date Analytical Method 3 N
{mg/m7} {mg/m>}
09-10/09/2023 US.EPA 40 CFR 50, Appendix B 0.056
Total Suspended Particulate (TSP) | 10-11/09/2025 | USEPA 40 CFRS0, Appendix3 | 0055 | 0330
11-12/09/2023 US.EPA 40 CFR 50, Appendix B 0.062
09-10/09/2023 US.EPA 40 CFR 50, Appendix J 0.021
Particutate Matter (PM-10)  10-11/09/2023 | USEPA 40 CFR 50, Appendix) |  0.019 0,120
11-12/09/2023 US.EPA 40 CFR 50, Appendix J 0.023

Note: " UssmnausnTsimsianndeuwiend atuil 24 (we. 2567) dos fmummssguasnmemealuussematasialy
Ussmalumefienyune s 121 seufiles 104 3 Usema o Suil 9 Bwiau wa, 2547
Total Suspended Particulate (TSP) : Huazosiuviasesiy wde 24 Fala
Particulate Matter (PM-10) ; fuazeasuwnadnni 10 lupsey afl 24 Hil

Reviewed signatory

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

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

Approved signatory
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customner Name  : WeRARNNGY SRR Tassmswilowsfugramnsausafiuu ieguamnTsunoain
Usevnuting 21130716378

Address s iuaianan dunelnvie fawdpsags Customer Code  : M660019
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type : ometuusinmataly (Ambient) Sampling Method : High Volume Air Sampler
Station :ﬁﬂutmt’ﬁ"lqtg‘tﬁ (UTM 47P 576397 E, 1450695 N.} Report No. : M660015-01
Data Provided by Laboratory
Laboratory Code No. : M660019/3 Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 September 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Stagdad =
{mg/m? (mg/m®)
09-10/09/2023 US.EPA 40 CFR 50, Appendix B 0.056
Total Suspended Particulate (TSP) | 10-11/09/2025 | USEPA4OCFR S0, AppendixB | 0048 | 0330
| 11-12/09/2023 US.EPA 40 CFR 50, Appendix B 0.041
09-10/09/2023 US.EPA 40 CFR 50, Appendix J 0018
Particulate Matter (PM-10) | 10-11/09/2023 US.EPA 40 CFR 50, Appendix) | 0015 | 0120
© 11-12/09/2023 | US.EPA 40 CFR 50, Appendix J 0.016

Note: U UszmiAnmiznssunts@anindeuuviend atiuil 24 (e, 2567) Fas dmumnasgugsmnmenmaluusseimelaaily
Vsznwlusiwfiannuunun @ 121 aeufivens 104 9 Usema e 3uil 9 Aewies wa. 2547
Total Suspended Particulate (TSP) : Huazoasuuiuaoes 1ade 24 43l
Particulate Matter (PM-10) : fuaseesvunaiénnia 10 uaseu wie 24 2l

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 5/5
Do not copy partial of this analysis report without official approval.
MEC-F-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : uneAnanARY SRR lesanavilesuifugmanmnssuniiafuyy Wegnamnssureaii
Usenudagi 21130/16378

Address s fhuavjavians Suneuinve fwinseygs Customer Code  : M660019
Sampling By : Sampling Tearh of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type : pmAluussEmAvaly (Ambient) Sampling Method : High Volume Air Sampler
Station b ﬁ'mL‘lI"lq‘U (UTM 47P 575755 E, 1487476 N.) Report No. : M660019-01
Data Provided by Laboratory
Laboratory Code No. : M660019/4 Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 September 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Methed Resuit Standard ®
(mg/m®) (mg/m?)
09-10/09/2023 US.EPA 40 CFR 50, Appendix B 0.048
Total Suspended Particutate (TSP) 10-11/09/2023 US.EF;A 40 CFR 50, AppendixB | 0.037 0.330
 11-12/09/2025 US.EPA 40 CFR 50, Appendix B | 0.040
09-10/09/2023 US.EPA 40 CFR 50, Appendix J 0.018
Particulate Matter (PM-10) | 1011/09/2023 | USEPA40CFRS0, AppendixJ) | 0011 | 0120
11-12/09/2023 US.EPA 40 CFR 50, Appendix J 0.013

Note: ® Ussmemmsassunisdaniadouuii atufl 24 v, 2547) o1 fmusnssguanamennialuusssmaleerily
Usgmalus1wRAeonunen 18w 121 aouiiay 104 3 Ussmia @ Suil 9 Ao we, 2547
Total Suspended Particulate (TSP) : fuagpaataoyT M whe 24 Fal
Particulate Matter (PM-10) : Juazossuwisidnn 10 luasey 1ado 24 Hilus

Reviewed signatory Approved signatory
T e e e e e e e S
Reported results refer {o submitied samplels) only. 4/5

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

Data Provided by Customer

a8 &£ = )2 o a ' a
Customer Name 1 WIHASATUINY PdEnd Tfmn1imumuwuqma‘mﬂﬁwuﬁmuw LADRAAMNTINNDETN

Ussnmutash 21130/16378

Address : ;uaavats dwneuinvie dmieseyd Customer Code  : M660019

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type - ;maluusssamentaly (Ambient) Sampling Method : High Volume Alr Sampler
Station : thumefiy (UTM 47P 575383 E, 1490516 N.) Report No. : M660019-01

Data Provided by Laboratory

Laboratory Code No. : M660019/5 Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 September 2023

Model of Equipment : TISH
Certifled Date : 5 December 2022

ANALYSIS REPORT

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

Parameter Sampling Date Analytical Method = Standard ®
{mg/m?) (mg/m?)
 09-10/09/2023 US.EPA 40 CFR 50, Appendix B 0.053
Total Suspended Particulate (TSP) 10-11/09/2023 ~ US.EPA 40 CFR 50, Appendix B 0.049 0.330
11-12/09/2023 US.EPA 40 CFR 50, Appendix B 0.045
09-10/09/2023 US.EPA 40 CFR 50, Appendix J 0.014
Particulate Matter (PM-10} 10-11/09/2023 US.EPA 40 CFR 50, Appendix J 0.009 0.120
11-12/09/2023 US.EPA 40 CFR 50, Appendix J 0.013
Note: " UssnAmpisnssumsdawondeuuvienih atudl 24 (. 2547) Bes dwusanasgunuamormeluussmelagal
Uszmelunfisanpunm 1y 121 soufiley 104 9 Usend a ‘?uﬁ 9 B A WA, 2547
Total Suspended Particulate (TSP} : HuazaaiuyIuaoeTIM oo 24 ol
Particulate Matter (PM-10) : fuazapsmunadnni 10 lunsow s 24 3l
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only, 575

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

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

ANALYSIS REPORT

Data Provided by Custorner
Customer Name  : WeAANINGYS SRR Tassmamilasusfugramnssusiiafiujy Regramnssunaaing
Ussnmlingh 21130/16378

Address : dhuavivan dunauinve fawineeys Customer Code  : M660019

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type : seduLden (Sound Level) Sampling Method : Sound Level Meter
Station : dinaulsaiiftudardinsiadey Report No. : M660019-01

(UTM 47P 576072 E, 1490202 N.}

Data Provided by Laboratory

Laboratory Code No. : M660019/6 Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 September 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level {(dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 9-10 September 2023 10-11 September 2023 11-12 September 2023
Leq 24 hrs. Lrnax Leg 24 hrs. Lrmiax Leq 24 hrs, Lmax
11.00-12.00 54.3 728 52.8 76.1 579 84.0
12.00-13.00 51.9 69.6 53.8 76.0 57.6 83.5
13.00-14.00 56.8 89.6 55.5 77.5 58.6 8§2.9
14.00-15.00 55.5 84.2 56.2 70.6 64.3 88.5
15.00-16.00 54.6 82.8 58.9 91.3 59.0 86.1
16.00-17.00 52.5 81.8 59.3 86.7 55.3 824
17.00-18.00 51.9 73.5 538 783 50.5 65.3
18.00-19.00 514 76.9 50.5 74.3 518 63.1
19.00-20.00 41.7 79.1 47.8 7.7 49.7 61.2
20.00-21.00 42.6 62.5 48.6 55.1 50.7 57.3
21.00-22.00 433 51.5 45.5 52.6 50.4 57.3
22.00-23.00 49.2 73.2 46.8 514 50.6 57.7
23.00-00.00 458 59.3 46.3 56.1 50.5 55.5
00.00-01.00 46.7 57.5 47.5 52.0 515 79.3
01.00-02.00 48.0 67.6 48.3 59.8 50.2 624
02.00-03.00 47.8 55.1 46.9 513 494 60.2
03.00-04.00 415 504 47.1 50.4 483 65.3
04.00-05.00 394 56.7 457 48.5 51.5 7556
05.00-06.00 397 534 46.1 52.4 579 87.3
06.00-07.00 41.0 61.2 48.5 6.7 63.5 74.3
07.00-08.00 a7.8 65.9 47.8 67.9 59.8 93.6
08.00-09.00 52.7 56.9 50.9 69.9 53.6 74.5
09.00-10.00 54.4 77.9 51.6 84.9 529 728
10.00-11.00 53.6 711 58.5 913 56.2 83.6
Average 24 hrs. 51.3 - 53.1 - 56.9 -
Maximum 89.6 _—. 91.3 93.6

Standard” 70.0 115058 »q;‘\zg%o.o 115.0 70.0 1150
2

Note: U Ussmasenssumsdauiniouuvisnd atui 1\{@( 40 }@mmﬁwssﬁmam’lﬂum‘lﬂ

Reviewed signatory Approved signatory

Reported results refer te submitted samplels) only. 1/5
Do not copy partial of this analysis report without official approval.
MEC-FM-15 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

o & ] b - R = ] »
Customer Name : weAspangit 411904 lasimavilowsfiugramnisusilafiugu 1hogeamnssunadsn

Uszamutinsth 21130/16378

Address s fuaviaviads Suneuinvie Jaminsuy3

Sampling By : Sarnpling Team of Mine Engineering Consultant Co., Ltd.
Sample Type : sEAUEEN (Sound Level)

Station : }J'ﬂg"lﬁlﬂﬁﬂa\‘l (UTM 47P 577664 E, 1489836 N.)

Data Provided by Laboratory

Laboratory Code No. : M660019/7

Analytical Date : 13-23 September 2023

Customer Code  : M66001%

Sampling Date

: 9-12 September 2023

Sampling Method : Sound Level Meter

Report No.

Received Date
Report Date

: M660019-01

: 13 September 2023
: 23 September 2023

Model of Equipment ; Scarlet Tech/ST-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 93.96 dB/114.00 B

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323)139

Equivalent Sound Pressure Level (dB(A))
Time 9-10 September 2023 10-11 September 2023 11-12 September 2023
Leq 24 hrs. Lrnax Leg 24 hrs. Lrmax Leg 24 hrs. Lrnax
14.00-15.00 54.3 82.7 57.7 89.6 63.9 777
15.00-16.00 51.0 70.5 534 78.5 554 V5.6
16.00-17.00 49.6 732 51.8 4.1 56.8 77.4
17.00-18.0C 515 81.7 51.2 82.8 51.0 76.0
18.00-19.00 51.0 72.9 57.9 824 532 76.7
19.00-20.00 57.2 79.9 57.5 81.0 55.5 73.3
20.00-21.00 54.7 81.9 56.9 92.0 564 67.5
21.00-22.00 53.1 75.1 51.7 72.2 56.2 66.0
22.00-23.00 50.9 66.6 518 752 57.9 775
23.00-00.00 558 794 58.0 753 55.8 76.3
00.00-01.00 54.5 73.7 60.3 76.3 537 73.6
01.00-02.00 52.0 70.7 56.2 60.5 52.5 65.5
02.00-03.00 52.2 58.3 543 579 52.7 59.6
03.00-04.00 54.4 74.9 61.0 g5.8 53.7 74.5
04.00-05.00 5t.d 80.3 515 62.3 533 74.3
05.00-06.00 52.7 76.5 55.2 74.2 543 784
06.00-07.00 514 70.3 54.0 75.2 524 66.2
07.00-08.00 49.7 69.6 49.9 74.8 52.9 75.9
08.00-09.00 48.5 72.6 49.8 73.4 499 80.9
09.00-10.00 48.6 75.1 48.0 67.4 479 70.6
10.00-11.00 51.2 88.8 48.6 69.2 48.1 61.3
11.00-12.00 49.2 68.2 49.1 79.2 50.7 68.2
12.00-13.00 50.2 T4.3 48.2 74.0 533 75.1
13.00-14.00 50.5 85.0 49.2 74.1 559 82.0
Average 24 hrs. 52.5 - 55.2 - 55.5 -
Maximum - 88.8 - 92.0 - 82,0
Standard®” T0.0 115.0 70.0 115.0 T70.0 1150
Note: P ussmarasnssumsduindouuienid adudl 15 (w;;/@%%mm‘sgmszé’mﬂminﬂﬁ"a'lﬂ
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/5

Do net copy partial of this analysis report without official approval.

MEC-FM-05 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customner

o £ - 1 a 4 i 3
Customer Name  : wsasanige 9108 lasimamileifugaamnssutilafiuyu tiageaimnisunaaing

Useynudasi 21130/16378

Address s fuaiaviads dunednvie Swriasys Customer Code  : M660019

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type : s¥ffuldes (Sound Level) Sampling Methed : Sound Level Meter
Staticon : ﬁ'lut‘tl’lg’qugm (UTM 47P 576397 E, 1490695 N.) Report No. : M660019-01

Data Provided by Laboratory

Laboratory Code No. : M660019/8 Received Date  : 13 September 2023

Analytical Date : 13-23 September 2023

Report Date

: 23 September 2023

Model of Equipment : Scarlet Tech/ST-120
Reference of level {dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No ; 20220323)139

Equivalent Sound Pressure Level (dB(A))

Time 9-10 September 2023 10-11 September 2023 11-12 September 2023
Leq 24 hrs. Lmax Leg 24 hrs. Limax Leq 24 hrs, Lmax

10.00-11.00 616 81.2 66.9 99.5 64.0 83.4
11.00-12.00 62.8 85.5 66.5 854 55.0 75.7
12.00-13.00 619 797 63.3 82.3 554 §7.9
13.00-14.0¢ 615 793 63.7 93.5 55.2 85.9
14.00-15.00 64.3 87.6 63.6 90.5 56.2 85.3
15.00-16.00 623 82.9 64.5 91.3 60.1 79.6
16.00-17.00 63.0 91.1 74.6 106.6 59.3 90.7
17.00-18.00 61.2 84.0 69.4 97.8 55.9 78.8
18.00-19.00 59.0 87.3 66.7 99.5 51.9 79.8
19.00-20.00 54.8 78.0 63.3 86.8 51.8 74.1
20.00-21.00 51.8 715 63.8 101.6 45.9 644
21.00-22.00 54.1 79.6 56.6 771 44.2 64.8
22.00-23.00 509 735 54.7 7.0 43.0 63.2
23.00-00.00 49.2 726 515 735 42.3 65.4
00.00-01.00 a47.5 68.3 53.6 755 41.2 60.4
01.00-02.00 48.6 73.1 49.1 71.1 408 58.3
02.00-03.00 415 703 4%.8 70.0 41.2 56.0
03.00-04.00 47.1 68.0 50.2 72.2 422 62.6
04.00-05.00 50.7 726 51.6 726 453 71.9
05.00-06.00 57.3 78.6 56.3 B3.5 52.9 777
06.00-07.00 64.8 88.1 60.1 85.6 59.1 84.9
07.00-08.00 66.0 97.0 67.7 93.1 56.4 74.5
08.00-09.00 64.4 83.5 69.3 93.7 574 827
09.00-10.00 62.1 819 670 90.0 55.2 804

Average 24 hrs. 60.7 - 65.6 - 557 -

Maxirnum - 97.0 - 106.6 - 90.7
Standard” 70.0 1150 T0.0 115.0 70.0 115.0

D
. Iy . PRy | a )
Note: ¥ UssmeRaisnssumsRunIngonuard adud 15 (erammgqmzwsﬁaﬂmsm‘lﬂ

Reviewed signatory

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

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

Approved signatory
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Custorner
Customer Name  : WgAannneyy S1rdnd Tassmsmilsausiiugaamnssuriiafiugu iogeamnssudoadne
Usemuldngi 21130/16378

Address : fvariaans Sunethnvie Sawdasngs Customer Code  : M660019
Sampling By : Samnpling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Sample Type : seuLde (Sound Level) Sampling Method : Sound Level Meter
Station : U1nnu (UTM 47P 575755 E, 1487476 N.) Report No. : M660019-01
Data Provided by Laboratory
Laboratory Code No. : M660019/9 . Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 September 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323139
Equivalent Sound Pressure Level (dB(A))
Time 9-10 September 2023 10-11 September 2023 11-12 September 2023
Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 52.0 79.1 50.1 79.5 56.3 83.3
12.00-13.00 52.0 756 55.6 8.7 58.9 71.0
13.00-14.00 58.7 81.1 499 68.7 62.8 80.0
14.00-15.00 50.0 704 51.3 753 2.7 105.2
15.00-15.00 48.5 75.6 51.1 £2.9 55.6 74.7
16.00-17.00 52.3 774 56.7 78.3 59.8 75.9
17.00-18.00 59.5 84.1 60.5 854 51.3 69.8
18.00-19.00 57.0 723 56.5 5.7 50.4 68.0
19.00-20.00 54.6 65.3 57.7 783 5t.4 76.9
20.00-21.00 544 68.2 56.6 824 50.5 68.4
21.00-22.00 50.3 63.0 510 70.6 48.9 614
22.00-23.00 69.6 101.7 50.1 60.1 49.1 624
23.00-00.00 535 772 50.6 62.3 49.3 62.0
00.00-01.00 54.1 75.9 50.7 65.7 49.2 62.5
01.00-02.00 50.7 59.0 50.5 73.5 48.7 624
02.00-03.00 49.2 64.3 50.8 75.5 53.8 78.7
03.00-04.00 56.0 B1.7 58.3 82.9 489 733
04.00-05.00 50.1 64.8 52.3 79.2 515 68.8
05.00-06.0C 54.7 80.9 532 74.6 49.8 80.0
06.00-07.00 50.6 704 51.5 74.2 50.3 724
07.00-08.00 52.4 75.5 514 76.5 60.0 85.2
08.00-09.00 525 734 50.5 67.0 535 g1.9
05.00-10.00 48.9 71.3 53.2 72.7 54.1 88.0
10.06-11.00 49.8 70.1 48.0 67.1 47.9 66.3
Average 24 hrs, 57.8 - 54.2 - 60.4 -
Maximurm - 1017 - 854 - 1052
Standard” 70.0 1150 | 700 115.0 70.0 115.0

Note: 7 Yssmmmmenisumisdunatouuviard advd 15 fwm/ Y 159 \ammmsgw'szﬁ'mﬁﬂﬂﬂsﬁ'a‘lu

Reviewed signatory Approved signatory

Reported results refer to submitted sampie(s) only. a/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT COQ.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : ungmasnnay $1nd Tasansusiousiugramnssuriiafuyy Wagaamnssudaaing
Ussnmuldingh 21130/16378

Address s uaviiwan duneutnvia Sawinseys Customer Code  : M660019
Sampling By : Sampling Teamn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Samptle Type : 5¥6TULAEA (Sound Level) Sampling Methed : Sound Level Meter
Station : Uumpeiy (UTM 47P 575383 E, 1490516 N.) Report No. : M660019-01
Data Provided by Laboratory
Laboratory Code No. : M660019/10 Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 September 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of tevel (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)} : 93.96 dB/114.00 dB Certificate No : 20230323139
Equivalent Sound Pressure Level (dB(A))
Time 9-10 September 2023 10-11 September 2023 11-12 September 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lrnax Leq 24 hrs. Lrmax
14.00-15.00 57.1 83.3 531 76.0 54.8 76.0
15.00-16.00 55.9 76.3 53.0 7.0 54.9 71.0
16.00-17.00 63.4 93.1 59.8 88.0 58.6 81.2
17.00-18.00 55.0 727 54.3 71.5 63.3 88.3
18.00-15.00 56.1 758 54.9 76.3 54.5 72.6
19.00-20.00 56.3 B6.5 56.6 80.6 61.1 736
20.00-21.00 54.5 73.8 55.1 8§8.2 64.0 82.7
21.00-22.00 54.1 77.6 54.2 78.3 55.7 34.5
22.00-23.00 51.9 72.5 54.1 78.4 56.5 818
23.00-00.00 50.7 71.7 520 69.8 55.8 71.5
00.00-01.00 507 73.7 54.2 73.4 531 66.1
01.00-02.00 504 69.5 533 68.6 61.5 90.9
02.00-03.00 59.5 88.5 50.6 68.1 518 61.3
03.00-04.00 504 64.2 53.7 71.1 51.8 60.1
04.00-05.00 49.3 75.7 53.2 65.9 524 69.5
05.00-06.00 51.7 68.2 524 724 52.1 61.2
06.00-07.00 534 86.0 50.6 69.5 53.0 g§2.2
07.00-08.00 557 85.5 555 80.1 55.0 78.3
08.00-09.00 56.3 76.3 58.2 84.9 54.6 83.0
09.00-10.00 554 79.8 57.2 84.2 578 83.6
10.00-11.00 58.6 838 559 84.1 54.1 79.2
11.00-12.00 56.0 84.7 50.6 72.9 559 78.6
12.00-13.00 338 737 71.0 974 57.7 780
13.00-14.00 53.2 7.8 537 ir5 58.5 774
Average 24 hrs. 56.0 - 59.1 - 57.8 -
Maximurn - 93.1 - 97.4 - 90.9
Standard” T0.0 1150 T0.0 115.0 70.0 115.0
. " v a w o / e 4 o
Note: ! UszmiaagznIsumsiundouuianid adud 15 (v Bosdannsgusyiudadaoialy

Reviewed signatory ' Approved signatory

Reported results refer to submitted samplels} oniy. 5/5
Do not copy partial of this analysis report without official approval
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custorner
o £ - 7 - i ] &
Customer Name  : w1gAwnays MUdnd lasintsmilewsiugramnimuvilafiufu egramnisunesing
Usemutnsi 21130/16378

Address : fuaviivans dunauinvie Jwmiaa3 Customer Code  : M660019

Sampling By : Sampling Tearmn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9-12 September 2023
Samptle Type : amuduaniiou (Vibration) Sampling Method : Vibration Recorder
Station : thumszien (wailnaviae) Report No. : M660019-01

(UTM 47P 0579660 E, 1488524 N.)
Data Provided by Laboratory

Laboratory Code No. : M660019/13 Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 Septernber 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) - - -

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

Peak Sound Pressure Level ; pa.(L} -

Standard”
Peak Particle Velocity {(mm/sec) - - -
Peak Displacement {mm) - - -
Note: U Ussmanismsamimensssmmduardwnden Bos dmumnesgwmumstdudonassruiuaniousnmsiunilosiu

FRanflusiwiivangunen w122 newil 125 ¢ aviudl 20 Sunen 2548

N/A winefa Frequency < 1 Hz, Velocity <0130 mm/sec uat Displacement < 0 mm
L} - > - L] * o : L7 =

lifinrsademinmiios tﬁma‘lﬂagﬁzm’:‘lm‘ﬁﬂmmmqszmﬂ

Reviewed signatory Approved signatory

Reported results refer to submitted sampiels) 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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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
NSC-1;ISI-TrS i7025 R E PO RT

Testing 0623

Data Provided by Customer
] s L o P 1 - 1 13 ar al
Customer Name  : wigAanNgY 1hdng laninswiinwshugramnisuviiaiugu Wegnamnssuneain Ussnndasd

21130/16378
Address : shuaviavans dunethinvie Jaminswy3 Customer Code  : M660019
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12 September 2023
Sample Type 1h (Water) Sampling Method : Grab Sampling
Station . hinAuusuae (Sump) ¥891A59M13 Report No. : M660009-01

Data Provided by Laboratory

Laboratory Code No. : M660019/14 Received Date  : 13 September 2023
Sample Appearance : - Analytical Date  : -
Report Date : 23 September 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C = Electrometric Method (4500-H" B} o 5.0-9.0
Totat Suspended Solids mg/L Dried at 103-105 °C {2540 D) i -
Total Dissolved Solids me/L Dried at 180 °C {2540 C) - n
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) = -
Turbidity* NTU Nephelometric Method {2130 B) i -
Sulfate me/L Turbidimetric Method (8500- SO, €) = -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L =
Method (3030 F, 3120 B} than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmiurn™® mg/L. = »
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Ptasma
Total Iron mg/L b -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead me/L bl
Methad (3030 F, 3120 B) than 0.05

Note: Y Standard Methods for the Examination of Water and Wastewater. 239 ad. APHA, AWWA, WEF, 2017,

& ﬂivﬂ1nﬂmvﬂﬁunﬁaawmaammww avufi 8 (wA. 2537) aanmuﬂfnu'iuwivswuugcynehaa’%uuas*sﬂmﬂmmwﬁq;maammwﬂm
W.A.2535 1504 n'muﬁu'm'ig'mﬂ:un’lwu'ﬂul,maw'amﬂu fufluswianuuny @y 111 neudl 16 ¢ aviui 24 nuaus 2537
(ysvm'n'n 3)

» shitfianunseindugives CaCos Hund 100 fadnfusiadns

£ 's1sJm'swﬂaauﬁaquenﬂuawwnmwsm ISOAEC 17025 woswewfjiRm mnaeu

= Lignunsafuieddlfiiosmniuis

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 1/5
Do not copy partial of this analysis report without official approval.
MECHFiM-45 Rev.06 03-04-256&
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MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer
Customer Name

v & Y 7Y - P Vv ol
: AR SRR Tassnswilowsfiugramnssutiediugu iegramnssuneadns Yssmudngd

21130/16378
Address s fhuavjavian Sunehnve Sy Customer Code  : M660019
Sampling By : Sampling Team of Mine Engineering Consultant Co.,, Ltd. Sampling Date  : 12 September 2023
Sample Type -1 (Water) Sampling Method : Grab Sampling
Station - thinduvinahesmasioulwainidilasans Report No. : M660009-01
(UTM 47P 576496 E, 1490614 N,)
Data Provided by Laboratory
Laboratory Code No. : M660019/15 Received Date  : 13 September 2023
Sample Appearance : WMdDdld faznaudthna Lifindu Analytical Date  : 13-23 September 2023
Report Date : 23 September 2023
Pararneters Units Analytical Methods n Results Standard #
pH @ 25 °C B Electrometric Method (4500-H* B) 7.8 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) <5.0 -
Total Dissolved Sotids me/L Dried at 180 °C {2540 O) 557 -
Total Hardness mg/L as CaCQO, | EOTA Titrimetric Method (2340 C) 292 -
Turbidity® NTU Nephelometric Method {2130 B) 12 -
Sulfate me/L Turbidimetric Method (4500- SO4% E) 14 -
] Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L <0.01
Method (3030 F, 3120 B} than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmiurn® me/L <0.002
Method (3030 F, 3120 B) than 0.05”
Total Iron el Digestion, Inductively Coupled Plasma 0.12 i
Method (3030 F, 3120 B)
Lead gL Digestion, Inductively Coupled Plasma «0.01 Not more
Method (3030 F, 3120 B) than 0.05
Note: ! Standard Methods for the Examination of Water and Wastewater. 23" ad. APHA, AWWA, WEF, 2017,

2 Us*mﬁnw~nsmmsaqmﬂaammw‘m ayudi 8 (w #. 2537) aaﬂmuﬂ'z'm'lmﬁzﬂwcuiﬁﬁaaLa‘iuua“inmﬁmmwEm’maammww
WA, 2535 L‘im n"mummmiﬂunmmwuﬂw.mmmmﬁu nwuw"lui'l'ummumnm ey 111 poufi 16 ¢ asiuf 24 ﬂumwuﬁ 2537

(ﬂ‘s‘*mw 3)

2 mwummm«'ﬂ%ﬂuﬁﬂwq CaCOs ifiunin 100 Hadniusioding
o 11a|m'swﬁaa1.|uaQuanww-uwnmmm ISO/IEC 17025 vasealfifinamadey

Reviewed signatory

Approved signatory

Reported results refer to submitted samplels} only.
Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.06 03-D4-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer
Customer Name

= £ - b oA - 1 w @ ml
- wisAaNNE SRR Tasimsuliswsiiuanaminsssaiiafiuyu iegeamnssunead Ussndngd

21130/16378
Address s shuavjavans Sunatnvie faniaays Customer Code  : M660019
Sampling By : Sampting Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12 September 2023
Sample Type : 13"1 (Water) Sampling Method : Grab Sampling
Station . thihAuusnahedmemdslvarinadilasns Report No. : M660009-01
{UTM 47P 578170 E, 1489911 N.}
Data Provided by Laboratory
Laboratory Code No. : M660019/16 Received Date  : 13 September 2023
Sample Appearance : widasla fnznaudithma Lifindw Analytical Date  : 13-23 September 2023
Report Date : 23 September 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electromefric Method (4500-H” B) 74 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 7.6 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 358 -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 251 -
Turbidity® NTU Nephelometric Method (2130 B) 88 -
Sulfate mg/L Turbidimetric Method (4500- SO, E) 5 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L <0.01
Method {3030 F, 3120 B) than 0,01
i /L Digestion, inductively Coupled Plasma <0.002 Not morc::
Method (3030 F, 3120 B) than 0.05%
Digestion, inductively Coupled Plasma
Total Iron me/L 0.06 w
Method (3030 F, 3120 B)
Lead me/L Digestion, Inductively Coupled Plasma <0iDi Not more
Method (3030 F, 3120 B} than 0.05

Note: " Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017. ‘
2 sgmanaynssumsaundouwianid adufi 8 (n.a. 2537) senmuanalunssrmiydiduadiuasinnamuamduaieuuis @
o 5 (¥ aa a a . o a w g
#.7.2535 (389 MmummsgusuamluanhsAY dfuiluswieamgunw @ 111 seuil 16 ¢ asiuil 24 quaniug 2537

(ﬂwmwﬁ 3)

3 hitfienmnssfsbugess Cacos Viundy 100 Sadndisiedns
* melm-’mﬁaauﬁag:uan‘nau'u"lsms%'usaa 150/IEC 17025 vaaienufjisimsnnaeu

Reviewed signatory

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

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

Approved signatory

3/5


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


usIh Tud 1IBUBItaso PeUBaIaUR ThNa
MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Custorner
Customer Name

21130/16378
Address
Sampling By
Sample Type . 1h (Waten)
Station

Data Provided by Laboratory
Laboratory Code No. : M660019/17

Sample Appearance -1a fioznou Lifindu

NSC-TISI-TIS 17025
Testing 0623

: fuaviaviane duneuinvie Jmdasugs
: Sampling Team of Mine Engineering Consultant Co., Ltd.

- Vavnaiageeanas (UTM 47P 577664 E, 1489836 N.)

Customer Code
Sampling Date

ANALYSIS
REPORT

© £ - b o =4 ' kS ar i
s wemrnNgyy Sdnd tassnswmilawustugrenunsaiediniiuyu Wegramnssunaadne Ussudngd

; M660019
: 12 September 2023

Sampling Method : Grab Sampling

Report No.

Received Date
Analytical Date

: M660009-01

+ 13 September 2023
: 13-23 Septemnber 2023

Report Date : 23 September 2023
Standard ?
Parameters Units Analytical Methods Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H B) 7.5 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) <50 - -
Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 C 396 1,200
o] issolved Soli g/ { } than 600
" . Not more
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 Q) 312 500
than 300
Turbidity® NTU Nephelometric Method (2130 B} <1.0 5 20
Not more
Sulfat idimetric Method (4500- SO,%E 29 2
ulfate me/L Turbidimetric Method (45 4 E) ian, 200 50
Digestion, Inductively Coupled Plasma Not
Arsenic® mg/L ‘gestion, Inductively Coupled Plas <0.01 0.05
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Cadmium me/L SESHen, NELIVEY SoLp <0.01 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total Iron meg/L 0.06 1.0
4 Method (3030 F, 5120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead me/L <0.01 0.05
© 4 Method (3030 F, 3120 B) Detected

Note: " Standard Methods for the Examination of Water and Wastewater. 23' ed. APHA, AWWA, WEF, 2017.

2 YszmAnssnininennssssuviinasiwanion Gas dAnusudninusisannasmilundyinmsdmiunsiiasiuiuasisauqes
ar - ; v - - o ‘ - ar o
mstpaiihuSosdansdouduiiv wa. 2551 FRailurefisanumn wu 125 aaufivry 85 1 a33uil 21 wqemau 2551
* 'sﬂam‘mﬂaauﬂag:uamauﬁwms%’usm ISOAEC 17025 vouisufudiniavadeou

Reviewed signatory

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

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

Approved signatory
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MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Custorner

Customer Name

21130716378

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS

REPORT

° £ - [P a a P v Y] d
s nensAnngs SUdnR Tassmswiloaustugramassurafiuy WWegramnssudeadny Ussnudasi

Address : fuaviaas dunpaunvie dawieanays Customer Code  : M660019
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12 September 2023
Sample Type : U1 (Water) Sampling Method : Grab Sampling
Station : ‘U'EI‘U'lma‘lfl"mm'lQU (UTM 47P 575851 E, 1487295 N.) Report No. : M660009-01
Data Provided by Laboratory
Laboratory Code No. : M660019/18 Received Date  : 13 September 2023
Sample Appearance o fiaznau Tuifindu Analytical Date  : 13-23 September 2023
Report Date : 23 September 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 6.6 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Cried at 103-105 °C (2540 D} <5.0 - =
Not more
Total Dissol Solid Dri 180 ©C (2540 C 1
otal Dissolved Salids meg/L ed at ( ) 108 than 600 200
s . Not more
Total Hardness mg/L as CaC0, | EDTA Titrimetric Method (2340 C) 64 500
than 300
Turbidity™ NTU Nephelometric Method {2130 B) <1.0 5 20
Not more
Sulfat L Turbidimetric Method (4500- SO E 7 250
ulfate me/ urbidimetric Method ( 4 E) ShaiF. 200
) Digestion, Inductively Coupled Plasma Not
A E 0.01 0.05
. g/l Method {3030 F, 3120 B) < Detected
Digestion, Inductively Coupled Plasma Not
Cadmi <0.01 0.01
s met Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total | 0.05 1.0
ot fron meL Method (3030 F, 3120 B) than 0.5
Digestion, Inductively C N
Lead me/L igestion, Inductively Coupled Plasma <001 ot 0.05
Method (3030 F, 3120 B) Detected

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

ar . v P o a s a &
2 Ysymanssvsaninensssanyifinasianndon 5ae smavdnnasiuazinasmsluednmsdmiunstesiuiumsisuguuas
- - s w - - ] - a el
msdesfuludaidunafoniiufiv na. 2551 ffniluswinanguman @ 125 soufiiery 85 3 aciuil 21 nouniay 2551
* panmmadsuinguenieuiismsiuses ISONEC 17025 v uRnsmadou

Reviewed signatory

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

Approved signatory

5/5



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


uun Tud 1ISUBITeBY AoUBAEIOUR DIria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
@ & - i P - ] I
Customer Name  : UNUPANG Y TR Iﬂ'iqm‘sm:uaawmuamamnssmumuﬂu LWDYRAIUNTIUNDAIN
Uszyyuinsy 21130/16378

Address : fuavjawang dunatnvie Sandaswyi Customer Code  : M660019
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 9 Septemiber 2023
Sample Type : mndludanulsznauns (Workplace) Sampling Method : Personal pump
Station : Audivireny Report No. : M660019-01

Data Provided by Laboratory

Laboratory Code No. : M660019/11 Received Date  : 13 September 2023
Analytical Date : 13-23 Septernber 2023 Report Date : 23 September 2023

Laboratory . . Result | Standard ¥

Parameter Station Analytical Method 3
Code No. (mg/m?) | (mg/m?)
wihnuitufoRnu
M660019/11 Respirable Dust v A NIOSH 0600, Gravimetric Method 1.961 5
(AR PTEN

ar_ . [ = a o o -
Note: ? Ussnisaiaiinisuasfunsaasssi Gos Jadiaamuduiuessaiidusy Yiznw o iwi 3 Bwnaw 2560 Tusmwisaygune
LT 134 maufivde 198 4 wih 34

Reviewed sienatory Approved signatory

Reported results refer to submitted samplels) 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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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

S £ va o P ]
: wiasmangy Phdnd lannswiiswsiugramnsamiiaiiuu egramnisuneain

Usgmuting® 21130/16378

Address s shuavjanan Bunethnyie Sawdiamagd Customer Code  : M660019
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 9 September 2023
Sample Type  : msduiaBesluaouiivingu (Workplace Noise Assessment) Sampling Method : Noise Dosimeter
Station : WUPvinay Report No. : M660019-01
Data Provided by Laboratory
l.aboratory Code No. : M660019/12 Received Date  : 13 September 2023
Analytical Date : 13-23 September 2023 Report Date : 23 Septemnber 2023
Laborat Sampli Sampli Result
i Sampling Location SMPSNg APRas
Code No. Date Time % Dose (%) | TWA (dB(A))
M660029/12 | wilheniufdReuntiwios 09/09/2023 09.00-17.00 18.9 77.0
wwsgry 100" 8s5?
uwsgw: ¥ American Conference of the Govemnment Industrial Hygienists ; ACGIH (2006)

b2l

Lrar

v om ol ar - o & 1 -
smsgIlIEMAnsuaiainsuasuAsowsIl (501 wnmspsviuidsaisenlifaninldiueienaensresnmmaihendussisy iy

] - of I3 - v o - A
wlar 135 mauiiAY 19 4 (26 Un5IAN 2561) UarngnIeVsIRsay 158 Amwauwsgilumsudns dams vasdnfiumsdwanunisensiy
) o e '
el wavanmwsdadlumsimudisfuprudeu wesadin uandiss ne. 2559 (17 gaiau 2559)

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

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

Approved signatory
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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
= 2.041%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) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope
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SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

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

3. Frequency :
4, Distortion :

Environment conditions :

Air temperature :
Relative humidity
Static pressure :

11 % ;1.2 %

20 °C
50 %
101.8 kPa
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CALIBRATION LABORATORY CO.LTD. & A,ﬁm

’
/e

4, <<\
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ANSI Netjonal Acvieditalion. Board

'*;/”"_/—-—-\\_“'“\ ACCREDITED
C L c “ 1 ;m\\\\“ —cﬁmn—
Accredited ARNRRTS
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. C 230712075998
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 AllgllSt 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI)
Certificate No. Q23075998

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

@clecalibration
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CALIBRATION LABORATORY CO.,LTD. ﬂ%//m A,jm

1a0/mm 1708 o
REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ7214
SERIAL NO. : 28092281[MEC-LABO1]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

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

@clecalibration
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CALIBRATION LABORATORY CoO.,LTD. ﬂ%@ ArfAB

S e
1~ - ACCREDITED
N
A e —EENEEEE
/. .-,;”h‘\.\\‘ CALIBRATION AND

C Lc DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 c -
100.0000 100.0000 99.9989 -0.0011 c -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

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

@clecalibration
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CALIBRATION LABORATORY CoO.,LTD.

CLC

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
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3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

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

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 July 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI')
Certificate No. Q23075999

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 - -
200.0000 199.9997 199.9982 -0.0015 . -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.03 2,28
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00

3. Repeatability of indications

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

200.0000 0.00004

Certificate No. Q23075999

F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54

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

### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE : PHT00
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABOG]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 25 July 2023

ENVIRONMENT CONDITIONS :

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

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q23081582

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

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

Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 3 of 4 E E
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE t DIGITAL THERMOHYGRO METER
MANUFACTURER ; PRO'S KIT
MODEL / TYPE : NT-311
SERIAL NO., 1 100801173[MEC-LAB0S]
CLID. NO. - 231600882
JOB CONTROL NO. : 230717077714
CUSTOMER
DATE OF RECEIVED : 17 July 2023 DATE OF ISSUED : 20 July 2023

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

Calibrated By :
Calibration Engineer

Approved By :
Authorized Signatory
20 July 2023

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

International System of Units ( S1)

Certificate No, Q23077714
F3-011-04/01-12 page 1 of 3
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REPORT OF CALIBRATION
FOR
NOMENCLATURE i DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE £ NT-311
SERIAL NO. - 100801173[MEC-LAROS]
DATE OF CALIBRATION - 18 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) °c Relative Humidity : {35 + 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master 8/N. 36131.
Temperature & Humidity Chamber, PGC Model 9141-5114 8/N.0802282.

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21028, Due Date 09 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor &£ = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No. Q23077714
F3-011-04/01-12 . page 2 of 3
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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 digital thermohygro meter.

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°c) +(°c)
250 25.01 249 +0.11 0.27

2. CORRECTION OF HUMIDITY

STD Temperature STD Reading DUC Reading Cotrection Uncertainty
(°¢) (%RH) (%RH) { %RH ) T (%RH)
25 500 47 +3.0 0.8

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54

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

## End of Certilicate #5

Certificate No. Q23077714
F3-011-04/01-12
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Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

Equipment: SPECTROPHOTOMETER
Model: 723C
Serial No.(or ID); 2C41301043 (MEC-LAB11)
Manufacturer: KWF
Condition: in Condition

Customer

Calibration Place

Calibration Date
24 July 2023

Environment Condition
Temperature; 221 °C t

Humnidity: 524 %RH =

The Method used
In-house method, WI07, based on ASTM E 275-08 and
ASTM E 387-04

Traceability

This certificate is traceable to the CRM maintained by National
Institute of Standards and Technology (NIST) through Starna

Scientific Limited.

49

08 °C

%RH

Job No.: KSMT2300233
Received Date: 24 July 2023
Issued Date: 09 August 2023
Page: 1of 3

This cerificate is issued the units of
measurement accarding to the Intemational
Systern of Units {SI). It provides traceability
of measurement to international or national
standard or other recognized nalional
standard laboratories.

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

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

The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010

Person in charge

MET

SCIMET CO.,LTD.

viuvn srediun I o0

Authorized signatory

FCO7-03: 30 MAY 2023
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Certificate No.: C07230015 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
{(nm) {(nm) (nm} Measurement { £ nm)

417.67 4176 0.07 0.14
440.74 440.8 -0.06 0.14
448.99 448.8 0.19 0.14
472.22 472.2 0.02 0.14
513.70 513.7 0.00 0.14
537.49 5374 0.09 0.14
574.60 574.7 -0.10 0.14
641.76 641.8 -0.04 0.14
68463 684.7 -0.07 0.14
740.27 740.4 -0.13 0.14
748.28 748.4 -0.12 0.14
807.16 807.3 -0.14 0.14
87970 g§79.8 -0.10 0.14

FCO07-03: 30 MAY 2023



User
Rectangle


abIMET

Certificate No.. C07230015 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of

{Abs) {Abs) {Abs) Measurement{  Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.562 -0.0003 0.0045

420 nm
0.7392 0.738 0.0012 0.0045
1.0550 1.055 0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.552 -0.0007 0.0045

440 nm
0.7230 0722 0.0010 0.0045
1.0324 1.033 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.506 -0.0024 0.0045

465 nm
0.6735 0.672 0.0015 0.0045
0.9615 0.963 -0.0015 0.0045
0.0000 0.000 0.0000 0.0045
05176 0.519 -0.0014 0.0045

546.1 nm

0.6930 0692 0.0010 0.0045
0.9908 0.992 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.554 -0.0010 0.0045

590 nm
0.7196 0.718 0.0016 0.0045
1.0301 1.030 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.538 -0.0010 0.0045

635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

FCO7-03: 30 MAY 2023
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Refer to Certificate No.: C07230015 Page: 1 of 3

Statements of conformity:

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

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

Tolerance and Decision rules:

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

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

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

[ Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band {w=rVU).

; PFA = Probability of False Accept

Authorized signatory

FCO07-03: 30 MAY 2023
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Refer to Certificate No..  C07230015 Page: 2 of 3

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

4176 0.07 0.14 1.0 Pass
440.8 -0.08 0.14 1.0 Pass
448.8 0.19 0.14 1.0 Pass
472.2 0.02 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.4 0.09 0.14 1.0 Pass
574.7 -0.10 0.14 1.0 Pass
641.8 -0.04 0.14 1.0 Pass
684.7 -0.07 0.14 1.0 Pass
740.4 013 0.14 1.0 Pass
748.4 -0.12 0.14 1.0 Pass
807.3 -0.14 0.14 1.0 Pass
879.8 -0.10 0.14 1.0 Pass

FCO7-03: 30 MAY 2023
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Without Adjustment

Photometric Accuracy (Absorbance}
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

Refer to Certificate No.: C07230015 Page: 3 of 3

0.000 0.0000 0.0045 0.010 Pass
420 nm 0.562 -0.0003 0.0045 0010 Pass
0.738 0.0012 0.0045 0.010 Pass
1.055 0.0000 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.552 -0.0007 0.0045 0.010 Pass
440 nm
0.722 0.0010 0.0045 0.010 Pass
1.033 -0.0006 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
465 nm 0.508 -0.0024 0.0045 0.010 Pass
0.672 0.0015 0.0045 0.010 Pass
0.963 -0.0015 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
5461 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass
0.992 -0.0012 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.554 -0.0010 0.0045 0.010 Pass
590 nm
0.718 0.0016 0.0045 0.010 Pass
1.030 0.0001 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.686 0.0002 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FCO07-03: 30 MAY 2023
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  DIGITAL THERMOMETER WITH SENSOR
MANUFACTURER :  FLUKE
MODEL / TYPE . : 51l
SERIAL NO, i 43160793WS/N/AMEC-LAB15]
.CLID. NO, : 232102551
JOB CONTROL NO. : 230717077715
CUSTOMER
DATE OF RECEIVED : 17 July 2023 DATE OF ISSUED : 21 July 2023

Report of calibration screening must not be taken in part, Except complete, Withent the approval of the Calibration Laboratery Co., Litd.

Calibrated By :
Calibration Engineet
Approved By :
Authorized Signatory
21 July 2023

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

the International System of Units ( SI)

Certificate No. Q23077715
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CALIBRATION LABORATORY Co.,LTD. S,

?{/‘/—-—-"_'—-::\‘\\;- ACCREDIED
CLC KN -
lsgf:;:d:t::“ ACDM-2814
REPORT OF CALIBRATION
FOR
NOMENCLATURE :  DIGITAL THERMOMETER WITH SENSOR
MANUFACTURER :  FLUKE
MODEL / TYPE : 51N
SERIAL NO. : 43160793WS/N/A[MEC-LAB15]
DATE OF CALIBRATION : 18 July 2023
ENVIRONMENT CONDITIONS :
Temperature ; @3t 2 °c Relative Humidity : (55X 10) % RH

PROCEDURE USED :
This instrument was calibrated undér procedure No, CLC-CPTH-06 based on ASTM E 220-86 as calibration guidelines.
The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd,

REFERENCE STANDARD USED :

1. Calibration Bath, Kambic Model OB-22/2 ULT, OB-22/2 8/N. 17115653, 17115654,
2, Precision Thermometer, ASL Model F200-A-8 S/N, 014433/03.

3, IPRT, ASL Model T100-250-1D, T100-450-1D S/N. LO193A-1-1, L1123A-1-5.

TRACEABILITY :

1. The measurements are traceable to Intemational System of Units (SI) , through Calibration Laboratory Co., Lid,
Certificate No. 922130792, Q22127844. Due Date 05 January 2024, 21 December 2023.

2. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR). Certificate No. PSL-T 0010/66, Due Date 06 November 2023,

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

Certificate No, TT-0166-22, TT-0145-22. Due Date 01 December 2023, 09 November 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No, Q23077715
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CALIBRATION LABORATORY Co.,LTD. NS

—‘/ﬁ\; ACCREDITED
~
.,

1

CLC

AN R SONEC 7025
Dl I A CALIBRATION AND
DIMENSIONAL MEASUREMENT
Accredited ACDM-26814

ISO/IEC 17023

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The DUC Reading were recorded and the means value were reported of five times measurement in the table below.
CALIBRATION DATA

CORRECTION OF TEMPERATURE [ THERMOCOUPLE TYPEK |

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

3.00 3.1 -0.10

19,98 20,0 -0.02 0.08
85.01 85.2 -0.19

150

104.02 104.5 -0.48

150.01 150.6 -0.59 0.09
180.01 180.6 -0.59

Note. Probe @ 6 mm
Materials : Metal Sheath.

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

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

#HH# End of Certificate #iH

Certificate No. Q23077715
F3-011-04/01-12 page3 of 3

@clecalibration


User
Rectangle


| B

PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

Date: 10-Aug-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-02409453
Name: Number:
Date PM Performed: 10-Aug-2023 Next PM Due Date: 10-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 n— -
i PerkinElimer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
N0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

Batch/Lot # Expiration Date:
(MM/YY)

N0691579

Multi-Element Standard
(N069-1579 diluted 10X)

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
M Is the instrument operational?

2. Mechanical:

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

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

¥ Inspect the peristaltic pump for proper operation.
¥1 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

¥1 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.

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

RF Generator:
¥1 Check the RF generator status screens.
¥ 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:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

¥1 Perform the Initialize Optics routine from the Spectrometer Control window.

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

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

¥1 Check the shutter home sensor position.

V1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

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

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

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

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.017 Passed

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 280.856 %RSD <1 % 0.45 Passed
Mg 285.207 %RSD <1 % 0.29 Passed
Ba 455.403 %RSD <1 % 0.26 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 7588.2 876421.1
Mn 257.610 Axial 1,000 ppb 18796 2472751.8
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7588200 868832.9 8.71 <30 PPB Passed
Axial 18796000 2453955.8 7.65 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

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

This ICP-OES/Avio200 Passes ¥1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: N Date:
10-Aug-2023
v (DD-MMM-YYYY)

Authorized Customer Repres Date:
10-Aug-2023
(DD-MMM-YYYY)

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

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO:
Lot Number: 59-091CRY1 Certification Date: DEC - - 2022
Expiration Date:  JUN 3 0 2024

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pgfmL 100 pg/mb 3103a" Pb 50,0 pgfmL 48.8 po/mL 3128"
Tl 100 pgimL 100 pg/mb 3158" Se 50.0 pg/mL 50.1 yg/mlL 3149

Cd 50.0 pofmL  50.0 pg/mL 3108
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not availaible)
Reference Multi: Lot# 54-134CR, 57-156CR, 58-169CR

Refer to side 2 for details of cerification.

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:

| B
I'v:rl(inEImeri inc.

PerkinElmer’
u.5.A. Tel: 1-203-925-4600
U.5.A. Toll Free: 1-800-762-4000

i i

Visit www.perkinelmer.com/fasoffices for a completc listing of our global offices.
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

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: 079518071903 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 n— -
Y PerkinElmer

Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial #

Configuration Notes

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)

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

For the Better
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 I Bill To Name
Customer Contact I Phone Number Fax Number Email Purchase Order
N/A . 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

Page 1 of 2
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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
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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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Atomic SpCCtIOSCOPY Standard CERTIFI{ED

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

U.S.A. Toll Free: 1-800-762-400 o

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
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 )

- 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‘[
4
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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...



dndudl asuafiv Bhaszv
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¢

- o 9 W= - =4
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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Form NSC/TIS| 2

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)

anlususasatuillv

(Issues this certificate to)

&t <l
ANBELAUN

(Address)

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)

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)

¥ -
90N 8 TUN b WIWAIAU N.A. lodod
(lssue date : 2 May B.E. 2565 (2022))

sesavismsdinenasgundnfusigramnssy
UfUATITnsunu
wyiBnsdnihamunasgukanusigaa N
\\\\ i'?'
ol = P

iy

el st 8 T e S
nNIEnTageAmNTT SrinnunsgHERAuMgRamMn TSy A
(Ministry of Industry Thailand, Thal Industrial Standards Institute) ’fﬁxh. TATRAN
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(Scope of Accreditation for Testing)

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
VI?LI'WEJLaﬂJﬂ'ﬁ%JUTEN‘ﬁ
(Accreditation No.)
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]?1830
(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)

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)

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)

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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