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A o a o w
VIHN INHUAWE 31NN

- Snudhiumsase Un Anlnd % Anlnf
38aL1PUANI1INTIV (Description)
(Total) (Normal) (Abnormal) (% Abnormal)
ag29519meia 1y Tasunng 28 11 17 60.71
ATINBNWITENTION (ATA0A) 26 25 1 3.85
ANV AR iaADa 28 28 0 0.00
H =)
as1v3authaaludon 28 15 13 46.43
asIIMsMauvedla
BUN 28 28 0 0.00
Creatinine 28 28 0 0.00
"4
asram Isamnm 28 25 3 10.71
ATMINNUVOIAD
SGOT 28 25 3 10.71
SGPT 28 25 3 10.71
Alkaline phosphatase 28 28 0 0.00
ATNAVTTIOMNMITNIUVE oA 20 19 1 5.00
Y
ATENTTONINNT IAoY 15 6 3 20.00
i#thsza 6 40.00
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3 3 _ 57.0 165 209 Und 89 139/84 st Tadimlod/Awenind Und
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9 10 _ 100.0 177 31.9 gen NN 75 146/97 Ay Tafingudnfosmosing Aailng
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M319a3UNaN13AIININFI@NITII0N (Chest X-Ray)

o W o A
i ¥ ¥ - WwEna / uHUN HAATID agwansi
1 1 in@ * HAA390 NS 3@M3 290N Und
2 2 1nd * A5 INSIGN5 290N Und
3 3 in@ * HAaA3190 NS I@MI 290N Und
4 4 in@ * HAA390 NS 38N 290N Und
5 5 1nd * A9 INSIEN5 290N Und
6 8 in@ * HaA390 NS I@M3 290N Und
7 9 in@ * HAA390 NS 3@M3 290N Und
3 10 1nd * A9 INSIEN5 290N Und
9 11 in@ * a9 NS @M 290N Und
10 12 in@ * HAA390 NS 3dM3 290N Und
11 13 Aand * wan3nmssanseen Anlnd sesthdniaunauileauiia 2 419 aaswuimng
12 14 1n@ * HaA3190 NS @M 290N Und
13 15 in@ * HAA390 NS 3@M3 290N Und
14 16 1nd * A5 INSIGN5 290N Und
15 17 in@ * a9 NS @M 290N Und
16 18 in@ * HAA390 NS 3@M3 290N Und
17 19 1nd * A3 INSIGN5 290N Und
18 20 in@ * HaA390 NS @M 290N Und
19 21 in@ * HAA390 NS 3@M3 290N Und
20 22 1n@ * A9 INSIEN5 290N Und
21 23 in@ * HAaA3190 NS @M 290N Und
22 24 in@ * HAA390 NS 3dM3 290N Und
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fiau St Ho- wana / uHun HaNTID aguwansin
23 25 in@ * B39 NS 1dMT 290N Und
24 26 1nd * a9 NS IdM 290N Und
25 28 in@ * W39 NS 38N 290N Und
26 29 in@ * HAA390 NS 1EMI 290N Und
v ) >
ﬂzﬂﬂﬂﬂﬂ'ﬁﬁnﬂi'ﬁ] NWHUNNUNIUA @ 26 AY
-Un@ : 25 a1 Al 96.15 %

-Andnd : 1au Amili 3.85 %
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J
318 HN@fn‘iﬂi?%ﬂ?1ﬂﬁﬂyiﬂ!ﬂlﬂﬂ!ﬁﬂ!§ﬂﬂ (Complete Blood Count)

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

1 1 14.2 43 9,400 58 35 3 4 Adequate Normal
aguwansionazimuziil = * wamsasnamauyseiveaiiaden Und

2 2 12.9 39 7,800 62 33 4 1 Adequate Normal
aguwansonazAumsin = * wam3asnamauyseiveadiaden Und

| | ;I - ) - ) ) 2 2 o -
awansionasimuzil = * wamsasamauyseiveiiaiden Und

4 4 _ ) ) h ) ) 2 | o -
agiwansionazAumcin = * pamsasvmmauystiveufiaden Und

5 5 15.1 50 9,900 58 35 3 4 Adequate Normal
ajuwansionasimusin = * wamsasnanmauyseivediaiden Und

6 7 16.0 48 6,300 57 35 3 5 Adequate Normal
agUwansIonazimuziil = * wamsasnamauystiveaiiaiden Und

7 8 13.0 39 9,700 61 33 3 3 Adequate Normal

*

agUwansonazimuzil =

Han1sATIAIEIYsaiveiiaidon Und
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[iT] SHa ¥o - HNana / uun 01g Hb Het WBC Neu Lym Mono Eos Platelet on smear RBC Morphology

8 9 15.5 49 9,200 62 35 2 1 Adequate Normal
agUwansionazimuziil = * wamsasnamauysaiveaiiaiden Und

9 ) _J - ) - ) ) 2 | o -
agiwansonazAumsin = * wamsasnamauyseiveudiaden Und

10 11 16.0 51 5,600 57 35 5 3 Adequate Normal
awansionasimuziin = * wamsasnamauyseiveiiaden Und

11 12 14.8 45 8,700 69 27 3 1 Adequate Normal
agiwansionazAumsin = * Hamsasmmauystivefiaden Und

12 13 15.0 47 9,000 58 35 3 4 Adequate Normal
ajuwansionasimusin = * wamsasnanmauyseivediaden Und

13 14 15.5 53 8,800 57 33 6 4 Adequate Normal
agiwansionazAumciin = * mamsasnAnuanysaveuiaden Und

) ) _ N ) - ) ) 5 | - -
agiwansonazAumsin = * wamsasnanmauyseivediaden Und

) ) _ B ) - ) ) 2 2 - -
auwansionazimuziil = * wamsasnamauyseiveiiaiden Und
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[iT] SHa ¥o - HNana / uun 01g Hb Het WBC Neu Lym Mono Eos Platelet on smear RBC Morphology

16 17 16.0 49 6,400 69 25 3 3 Adequate Normal
agUwansionazimuziil = * wamsasnamauysaiveaiiaiden Und

) ) _ - ) N ) ) 2 5 o -
agiwansonazAumsin = * wamsasnamauyseiveudiaden Und

18 19 15.0 46 7,000 64 33 2 1 Adequate Normal
awansionasimuziin = * wamsasnamauyseiveiiaden Und

19 20 14.5 44 5,500 71 24 2 3 Adequate Normal
agiwansionazAumsin = * Hamsasmmauystivefiaden Und

20 21 14.4 44 6,800 69 26 3 2 Adequate Normal
ajuwansionasimusin = * wamsasnanmauyseivediaden Und

21 22 15.0 45 9,200 69 27 3 1 Adequate Normal
agiwansionazAumciin = * mamsasnAnuanysaveuiaden Und

) ) _ ) ) - ) ) 2 | o -
aguwansonazAumsin = * wamsasnanmauyseivediaden Und

) ) ;l ) ) b ) 28 2 | o -
auwansionasimuzil = * wamsasnamauyseiveiiaiden Und
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[iT] SHa ¥o - HNana / uun 01g Hb Het WBC Neu Lym Mono Eos Platelet on smear RBC Morphology

24 25 153 51 6,700 60 30 6 4 Adequate Normal
agUwansionazimuziil = * wamsasnamauysaiveaiiaiden Und

) ) _ ) ) - ) ) 4 3 o -
agiwansonazAumsin = * wamsasnamauyseiveudiaden Und

26 27 14.6 45 9,400 58 35 2 5 Adequate Normal
awansionasimuziin = * wamsasnamauyseiveiiaden Und

27 28 12.1 37 8,300 64 33 2 1 Adequate Normal
agiwansionazAumsin = * Hamsasmmauystivefiaden Und

28 29 11.0 34 6,800 71 24 2 3 Adequate Normal

*

o & a N
HANIATINNNANYTUVDUNALDA Und

agpansionazdmmzii =
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Y
ﬁ’jﬂﬂﬂﬂﬂﬁ!’lﬂﬂi?%

NHANUNIKNA @ 28 AU

1n

f

28 AU

fanily 100.00 %

amilu 0.00 %

** pFineuazmund **

o a
DHUIY

FluTnadiu (Hb)

G Tansa (Het)

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

- Tl et (Lymphocyte)

=TT Tt (Monocyte)

L .
mn@ Mod1e
MI13-18, F11-16 g/dl - 3TodTuila (Eosinophil)
M35-59% , F32-49% Wsziivifinaunaaion
5,000-10,000 cells/mm3 (Platelet on smear)
55-75% dnvazgUiaiiadenna
20-35% (RBC Morphology)
2-6%

anln@
0-5%

Adequate

Normal




=S = = 5
mﬁnagﬂwamnmmsﬂumaﬂ (Chemistry)

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

¥ - wwmana / uwun

01

FBS Choles | Trigly HDL LDL BUN Crea Uric SGOT SGPT Alk HBsAg HBsAb HBcAb 'VDRL CEA PSA CA15-3
91 11 0.6 8.4 22 33 64
90 9 0.6 2.7 21 27 82
239 15 0.8 4.1 29 29 99
121 11 1.0 55 24 27 75
126 11 0.9 6.7 21 26 94
191 10 0.7 29 32 18 70
137 15 11 6.2 19 20 74
128 18 1.1 6.8 24 33 95
189 16 0.9 4.9 21 40 75
106 10 1.0 6.6 35 40 96
102 14 0.9 6.3 26 27 72
74 8 0.6 53 19 14 98
108 13 0.9 6.9 24 34 90
89 15 0.9 6.4 20 18 40
110 17 0.9 7.5 57 84 97
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g I
16 17
17 18
18 19
19 20
20 21
21 2
2 23
23 24
24 25
25 2
2 27
27 28
28 29

4
¥0 - Wnana / Hun

oy

FBS Choles Trigly HDL LDL BUN Crea Uric SGOT SGPT Alk HBsAg HBsAb HBcAb VDRL CEA AFP PSA CA15-3
514 12 0.8 4.4 18 17 112
85 11 0.8 51 29 37 116
90 16 1.0 6.7 17 16 76
105 15 0.9 7.8 60 92 68
172 13 1.0 6.3 31 36 71
104 8 0.7 3.0 24 27 130
129 8 0.6 9.3 61 127 61
257 20 13 6.0 21 36 85
114 12 0.9 59 22 21 73
74 8 1.0 54 16 18 57
117 14 1.1 10.2 25 34 114
93 15 0.8 2.8 19 15 76
99 8 0.7 3.6 25 17 73
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v a v a
ﬂ§ﬂﬂﬂﬂf’nﬁﬁnﬂi?m!ﬂZNﬂﬂi?ﬂ 'E)ﬁ‘].l1€l!!ﬁ$ﬂnjﬂﬂ
18MNTID amlnd
. 7 a
szmnimaluden
Fasting Blood Sugar 28 15 53.57 13 46.43 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 28 28 100.00 0 0.00
SGOT (AST) 0-40 UL
Creatinine 28 28 100.00 0 0.00 SGPT (ALT) 0-40 UL
Uric Acid 28 25 89.29 3 10.71 Alkaline Phosphatase 30- 130 UL
- " )5 €920 N o1 asromsmauvedln
BUN 8- 25 mg/dl
SGPT 28 25 89.29 3 10.71
Creatinine 0.6 - 1.3 mg/dl
Alkaline Phosphatase 28 28 100.00 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 (9iifuin ioa) Negative=liinugiiaea) , Positive=Tniioa)
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 ad1 1d) Negative = 1Undl , Positive = finilnd
CAI5-3 0 0 0.00 0 0.00 ,
AFP (132041831 1430215 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 (ATIIMATINFULITIADUGNHIIN) 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 MmMansiy % MMANSIY HanN3I ﬂ'lmﬂ MMansiy % MMANSIY HanN3 ﬂ'lmﬂ HanN3I

1 1 2.86 3.29 86 nd 2.66 2.92 91 nd 93 ind
* a3 aANsTanMMshauvedtlon Und

2 2 2.63 2.89 91 Und 233 2.56 91 Und 89 nd
* HANIEANTIDNUMIINNUvedlena 1Und

3 5 3.23 3.66 88 ilnd 3.02 2.73 110 ilnd 93 1nd
* a3 ANTTANIMMTINNUYedon Und

4 7 3.76 3.58 105 nd 2.95 2.88 102 nd 78 ind
* a9 aNs TN MMshauvedtlon Und

5 8 345 3.62 95 nd 3.15 2.92 107 nd 91 ind
* HANIEANTIDNUMIINNuvedlen 1Und

6 10 3.90 433 90 ilnd 375 3.46 108 ind 9 1nd
* a3 ANTTANIMNTINNUYedon Und

7 11 2.98 3.52 84 nd 2.68 2.80 95 nd 90 ind
* a9 aNs TN MMshauvedtlon Und

8 14 3.00 3.82 78 Aatna 2,94 3.07 95 nd 98 ind

1antfoy
* ansnausTanMMsIauvesnlea Annddnifes aseenmasmomminaue uaz14gunsailleaiuiu
o

Hagasny

9 15 3.46 4.00 86 ind 3.17 3.26 97 ind 92 ind
* HANIANII0NUMIINuvedlon 1Und

10 16 3.32 3.45 96 ind 3.02 2.62 115 ind 91 ind
* a3 EANT TN MNSInuvedon Und

11 19 345 4.00 86 Und 3.26 331 98 Und 94 ind
* HanIENIIDNUMIINNUvedlen Und

12 20 3.01 3.58 84 ind 2.89 2.73 105 ind 9 ind
* HANIENII0NUMINuvelon 1Und

13 21 3.39 3.38 100 ind 2.99 2.85 104 ind 88 ind
* a3 EANT TN MMsIauvedon Und
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[A0T] IHa
14 22
15 23
16 25
17 26
18 27
19 28
20 29

v
a;ﬂﬂaﬂmsmmm

FVC (L) FEV1 (L) FEV1/FVC (%)
A
¥o - INENA / UHUD : : :
K mnla maanziu % MmmAnzIY HaN3ID mnla maanziu % mmAnzIY HaN3ID mnla HaN3ID
4.02 4.48 89 Und 3.82 3.79 100 Und 95 Und
* HaAsANTT0NMNTIHNuveen Und
3.48 3.61 9% ind 3.32 3.05 108 ind 95 1lnd
* AR ANITNNNMNIINNUYeen Und
3.00 3.15 95 nd 2.96 2.60 13 nd 99 ind
* a5 EANs TN MNsauvedton Und
355 4.03 88 Und 332 3.42 97 Und 9% Und
* HaAANIT0NMNTINuveen Und
2.88 3.37 85 ind 2.65 2.63 100 ind 92 1nd
* AR ANITNNNMIINNUYeen Und
2.56 278 92 nd 2.32 227 102 nd 91 ind
* a5 EANs TN MMsIauvedon Und
277 3.03 91 Und 256 2.56 100 Und 92 Und

° a
* HaAsANIT0NNNTINuveen Und

WUNNUNIHUA : 20 AU
-Un@ : 1991 Amily 95.00 %

-Andnd : 1au Amilu 5.00 %

MsBwuIANNFUISIVRIANAALUNR

FVC FEV1 FEV1/FVC
(%MAAnZIY) (%MAAnZIY) (%)
Normal >80 >80 >70%
Mild 66-80 66-80 60-70
Moderate 50-65 50-65 45-59
Severe <50 <50 <45

wnarng : *nsaifiheegiieandt 50T e >75%
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m3aglnansnsIvanssamnms1ady (Hearing Test)

o o 4 yun Y
i sHa ¥o - uINana UHUR aguwa aguwa
500 1000 2000 Average 3000 4000 6000 8000 500 1000 2000 Average 3000 4000 6000 8000

1 2 25 20 25 23 20 25 20 25 Uni 25 25 20 23 25 20 25 20 Uni
aiwanizn =y Und yde Und assasrathss Tandl

2 4 _ 25 20 25 23 20 30 50 30 #hygda 25 25 20 23 40 40 60 40 hygda
agiwanizn = yum thsefe ydhe Fhse 5 mslFailnsafleaiudoazassathss faygndl

3 5 \; 25 20 25 23 20 30 30 60 ithagda 25 25 20 23 25 40 40 50 ithseda
ajiwanizn = yum thsefe ydhe Fhse S mslfailnsafleaiudoazassathss fayndl

4 7 _ 25 20 40 28 60 70 70 70 fintlnd 25 25 30 27 50 60 60 70 fintlnd
ajiwanize  =>yum Aednd ydhe Aimlnd adsassaziden Tasuwndiameny

5 9 — 45 40 40 42 55 65 60 55 fintlnd 40 40 35 38 55 60 60 55 fintlnd
agiwanszn = yum Aednd ydhe Anlnd adsasnaziden Tasuwndiazna

6 10 _ 25 20 25 23 25 30 40 30 #hseda 25 25 20 23 20 40 30 40 1#hseda
agiwanisn = yum ithsess ydhe hse 5 msldailnsaifleaiudoazasinthss fayndl

7 12 ; 35 30 30 32 35 35 30 30 finnd 30 35 30 32 30 45 35 45 finnd
aguwanszn =>yum Aadnd yde innd aArsassaziden Tasuwndinmema

8 13 ; 25 20 25 23 25 20 25 20 in@ 25 25 20 23 20 25 20 25 in@
agiwanszn =y Und yde Und assasrathsz Tagndl

9 14 ; 25 20 25 23 20 40 25 30 1hsgds 25 25 20 23 25 50 20 30 1hsgds
agiwanizn = yam thsefe ydhe Fhse 5 mslFaulnsaifleaiudeazaisadhss fayndl

10 15 _ 20 10 15 15 20 15 10 15 Und 25 15 20 20 15 10 15 10 Und
agiwansan = yynind ydhe Und avsasrathszamnt

11 17 _ 25 25 20 23 60 60 60 40 1#hsgda 25 20 25 23 70 70 80 50 1#hsgda

ajnansan

=>yun thsda ydhe Fhse 51 aaslFailnsaifleafudoanazassadhss Sayndl
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deiy sHa #o - 1wana ) v agiwa v agiwa
500 1000 2000 Average 3000 4000 6000 8000 500 1000 2000 Average 3000 4000 6000 8000
12 20 25 25 20 23 50 60 60 40 #hszda 25 20 25 23 40 70 50 50 #hszda
agiwansin = yun thsza ydho thsz i msldeinseitleaiudsaazasiathse Saynil
13 21 ; 25 20 25 23 20 25 20 25 Und 25 25 20 23 25 20 25 20 Uni
agilwansin =>yunUnd ydhe Und aasasruthse fanndl
14 23 ;‘ 20 10 15 15 20 15 10 15 Und 25 15 10 17 15 10 15 10 Un
agiwanizn =y Und yde Und assasrathsz Tagndl
15 28 _ 25 20 25 23 20 25 20 25 Und 25 25 20 23 25 20 25 20 Und
agiwanizn =y Und yde Und assasrathsz Tagndl
ajleeansiinnsie winauianae ;15 A mnomg

-Un@ : 6nu
-Andnd : 3au

-ithsgda : 6au

Ay 40.00 %

Ay 20.00 %

Ay 40.00 %

1. M3asaussannms laguauam nuefls $2992108 500-2000 Hz ATMATS Hu1efa 32902108 3000-8000 Hz

2. szums Iaound wanedia szduEuns 148udoiveay ( Hearing threshold ) Tunnai

oy

DU

T 25 db

3. szaums Idguiideufhss 3a nineds szduisuns 1RBuvey ( Hearing threshold ) Tupamalannwdniladduau 25 do

o ya o a 7 o o g = 9. 9.
4. szaums Idduialndnazadsnunwnd et Aundsszauns laouiinaud 500,1000 ttag 2000 Hz 1]0»11:]1]141?\‘“14

& o ]
1ila 5560 11031 25 db
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LaN&1LUU 9

seugUuanANNgNEWN (21 ngulsA)



i

sreusiiheuanauaguanug (21 agquisa)

gonndma(sw. & . /peu): arefty tunuasin wild 02,&a. éruadioniu sunadtnvia Foudamuygs

nuy 59.504

sgdwdian fguiou 2564 (Yufldnoasmoeu 1 g, 2564-30 W, 2565)

darfaanmesu Tudaansiteu 15 fi.e. 65
ARN s l5a #Fuunnnsiba (afnise) U
01 A00 - A99 BOO - B99 Tindaidananlsin (Certain infectious and parasitic 114
diseases)
02 (C00-C97 DOO0-D48 diavan (muuzide) Neoplasms 2
03 D50-D89 Tsadanuasatmradindas uasanudadnfifandu 1
afidudu ... Disease of the blood and blood forming
organs and certain disorders involving the immune
mechanism
04 EQO-E90 Tt dusanlivia Thyuns uasiasuaddu..... 410
Endocrine, nutritional and metabolic diseases
05 FO0-F99 AMzudnlsruneinuasnadingsy....Mental and behavioural 6
disorders
36 GO0 -G99 Tsaszuudsyan....Desease of the nervous system 8
07 HOO - H59 Tsasmudulsenaunasa.... . disease of the eye and 79
adnexa
08 H60 - H95 Tsayuarunny.....Diseases of the ear and mastoid i5
process
09 1I00-199 Baszunlvaliautaa........ Diseases of the circulatory 323
system
10 J00 - J99 Tsaszuvmiala...... Diseases of the respiratory system 204
11 KOO - K93 Tsmsvuntianams slsalutasiha........ Diseases of the 199
digrestive system
12 100 - 199 Tafimtouandaalafizu.....Diseases of the skin and 102
subcutaneous tissue
13 MO0 - M99 Tsaszuundnda s1utasess wandadaetu.......... 124
Diseases of the musculoskeletal system and connective
tissue
14 NOD - N99 Tsmszuuduiughudase,.... Diseases of the 31
genitourinary system
15 000-099 antiu 080 - 084 azunsnlumsdassd Aseaan LasssEERdenaas......
Complication of pregnancy, childbirth and the puerperium
16 POO - P96 amzfndaduasmsaiidadulussanldnuia (@wessd 22
Slonifiulalaud 7 fundaaaa ).....Certain conditions
originating in the perinatal pericd
17 QO0 - Q99 suhefindnduddidia msinsaufianludiufiouas
TasTulain Amalnd.....Congenital malformations,
deformations and chromosomal abnormalities
18 R0OO-R99 213, nsuEssiardAndndiwuldannnsanani 449

adfinuasvmiadfifdnisdllausaiuunisalundusuls

50,504 wmih i/ 1



A sWalse dnunnisila (nauisa) 41U
19 X40-X49 X60-X69 X85-X90 Y10-msillufixuasmaiianun...
Y19
20 v01-v99 y85 AFMaAAMTUUSILREHATIR NN Transport 6
accidents and their sequelae...,
21 w00-ww99 x00-x19 x20-x29 anusainmuuandug Avinlvithodaaa...... Other 24
x30-x39 x50-59 x70-x84 external causes of morbidity and mortarity (eg: accidents,
x91-x99 y00-y09 y20-y36  injuries, intentional self-harm, assault, animals and plants,
y40-y84 yB6-y89 complications of medical and surgical care and other
unspecified causes)
22 U50-Us2 Traunoaad
23 U54-Uss Tsauaaidin
24 U56 - USD TsavllAnannsuRITTUY
25 U6l - U72 TsaiAamnaza o 7
26 U74-U75 TsauazannTiu 143
27 U77 AsanEsuguatuLarnisiiaafulsa 227
99 Z00 - Z95.999 agulaitiy 504 (hildlse) 6,054
T4 8,528

$9.504 w2/ 2



-

moougthauanaunauaiug (21 nanisa)

EnuEATHsW. @6, /pcul: swate uvuadls nydl 01,8, duavauais suaatiana Feulamagg

wuy 59.504

Usgimban Dguienl 2564 (Fufidnoaasieer 1 0,10, 2564-30 w.e, 2565)

fagaansioeny Juitaanmaeu 09 ii.0. 65

nay sWalsm sgnugnisihs (nauiss) FuU

01 AOQD - A99 BOO - B99 TsnBimdauanlsda (Certain infectious and parasitic 340
diseases)

02 (C00-C57 D00-D48 agnn (suunde) Neoplasms 11

03 D50-DB9 TsnkﬁamLaxai’mmEﬂaLé‘ma wasATNARYAGLADIRY 11
niiaudy ... Disease of the blood and blood forming
organs and certain disorders involving the immune
mechanism

04 EOO - E9O0 TsalAmsuaanliva Taguns wasuasuaddu..... 2,282
Endocrine, nutritional and metabolic diseases

05 FOO - F99 arsudnlnumeisuazwadiny.... Mental and behavioural 43
disorders

06 GO0 -G99 Tyaszuudseann....Desease of the nervous system 23

Q7 HOD - H59 Tsamsusnuilssnaunasan......disease of the eye and 23
adnexa

08 He0 - H95 ‘imwtazﬂunnu ..... Diseases of the ear and mastoid 78
process

09 100-199 Teaszuuivalinuwdag........ Diseases of the circulatory 1,782
system

10 100 - 399 Tsasruuwnala...... Diseases of the respiratory system 143

11 KOO - K93 Tsassuuganaming nntseluzaahin....... Diseases of the 210
digrestive system

12 L0O - L99 Tsafnwilsusuiinfalafinle.....Diseases of the skin and 102
subcutaneous tissue

13 MO0 - M99 Tsasvuunatuniia sutlaseso nasidodmat. .. 221
Diseases of the musculoskeletal system and connective
tissue

14 NOO - N99 Tsaszuuduiusrulaatas.. .. Diseases of the 30
genitourinary system

15 (000-099 anLru D80 - 084 AMEEMINTUNTERTIA MIARDA LRTTSUINATARE A,
Complication of pregnancy, childbirth and the puerperium

16 POO - P96 ams@adadinasmsniiindulussasliania (agassn 22
flawmfiuldaué 7 Fuudasan ).....Certain conditions
otiginating Ih the perinatal period

17 Q00 - Q99 sisefinUnduadniia msfinsufagluaiiauas 6
1asTulaiu Amilnd.....Congenital malformations,
deformations and chromosomal abnormalities

18 ROO - R99 aIm3, avmsuEasuasdAalndfinrlaanmsasani 339

agaflatasymiadfrinisi s sadun tsalunauauwla

59,504 w1/ 1



ARY shaETsA Fwamsihe (nauisa) AUIU

19 X40-X49 X60-X69 X85-X90 Y10-nsulufinuasuadienuii...

Y19
20 v01-v99 y85 AMUAAIANMTTUTILAEHRTAR NI . ... Transport 6
accidents and their sequelae....
21 w00-ww99 x00-x19 x20-x29 mms;mnmauaniiuq fvinluthowianid.. ... Other 60

x30-x39 x50-59 »70-x84 external causes of morbidity and mortarity {eg: accidents,

x91-x89 y00-y09 y20-y36 injuries, intentional seif-harm, assault, animals and plants,

y40-y84 yB6-y89 complications of medical and surgical care and other
unspecified causes)

22 U50-U52 Tsauassnd

23 US54 - U55 TsauaILiin

24 U556 - UsD TsathAnantaaiossuy

25 U6l-U72 TsatilAaaWIZsULLY

26 U74 - U75 {sauaza1nsiu

27 U77 nss s uFEA LAl asfuTa 2,468
99 Z00 - Z99.999 nawluidy 504 (nlxism) 15,036

T 23,219

53,504 win 2/ 2



L'e]ﬂﬁ’]iLL‘L!‘U]' O

LHUNUUSSHIFUNUSNAN1SAILLULATINAS



nansufuRmusnasnstasiuuasuilunansznudaindon
KAZAININITANAIUATIVEBUAMAIWEILINGDN
UszdmunsngIAN-5ulAN 2565

miloand fugammninniiainju

™

] 4
thsmmninail 2111116222

wwenad en
vhin miumo $1n 3
. ad

" W

UBTIE S1UENR
Uszmudnsi 21111/16222

g7 vl 1 duagniiu dunelinve Jawmdasuys

Bee



1. agusnasnistasiuuasudlananssnumednudauandeu

ayUnanmsufuRnummsnistesiusasudlunansenudainden uavanasnisinea
ATITABUAMNINGWINT BN ATNANTTATUNTIBNUNMTIATIZRANTETUA LA OX
lassmanilesus Augravnssuriafiuyu Wi egpannssuneasny Yssmudnsd
o v £ aw a o v w1 o
21111/16222 Yeaunsussd $1UENG (U3EM wifiuae $1in Sudsmsvimies)
Boad d o oo VR vo oy X
faagl vl 1 suagneiiu Suneunvie minsmeus weasuldnuieluil

1. sndunshwesmuuwuisnsvimiiedismualy

2. wdsnmsiannuinamihsdediiidnvamdudutla

3, snflufanssumsvmiiesawlurisanandiuvindu

4. amsuiusnanduneaud wsianeluiiuilasinis wasdumeudusiduma
s fifeutessmindiuiissmudasidsdiifiu suinsnaeuneus wastuas
3.4 0% u,axLﬁummﬁuﬁwqgLLﬁqLLamiw?iiamm

5. UgnduliTasseunuaanituiivedsddiiiiu iledununtostunsisnsznsesy
Azed

6. lsdlifuvedasnsilszuutesturansenumadnui wisdou AuUsenAvesnsy
amavnsaiuguuasmawilows Teaswenmstnagy 3 iy ssuuassihnuga
relfiAnduavoss TaismdsmuneaumLLLImEN U Fos

7. Yaltimsnvsguamminanuduuszdmnd
mdlasinslfdaimenuusasramsiiunudunsiu i uivhmiles Uszd
2565 1t 04aUes 0d 1T NUUTEUIBRAZRNUNS NENNTFTIUYIA WAz d 1wInd ou
nsmqma'mﬂismﬁuﬁmt,m:mimﬁaaui wasmbsnuiiieateddiasan

2. ajUnamsAnnunsIvFBURMNWELIAA DY

2.1 ANIWBINA

NnRan1IATITinRunmendluglves uaroswvIuaoeTIN (TSP) Uay
Y3unarduazesswuiadnnia 10 luaseu (PM-10) $1uau 4 anil laun druwn
wazion (nslndiiga) trumuesiu drdnaulsdifiuvvedlasants wavdlanaiy
Aruanaudaieudanan 2565 wuin wansnsraiadiaeglunasiinmsgiuny
UszmaanznsIuNSAuIAdoNIianA atufl 24 (w.a. 2547) 3es fvtuasnasgu
aunmemAluusssimalagiall) Usenialusivfaangunyias 121 neudivy

104 3 Uszna o Juil 9 Bamew w.a. 2547

g 1 | a0
U7 3-1 nsmiuansansnsianuamermaluguiuazessuviuasesau (TSP) wWisuiisuiu
ARSI

AnNAEIN 0.330 me/m®

0.264

0.198

0.132

0.066

0.000

thumszion (ddlndiiae) dunuadiu dtinenilsibifiuvadasims tulanatiu

Oila-63 Ban63 Miae Banpes Miae5 Ban6s

o 1 o )
U 3-2 nsluamaramisns i menmaluglduayessuiadnnit 10 luaseu (PM-10)
wWiguiisuiuAannsg Iy

AATEIU 0.120 mg/m?
mg/m’

0.120

0.096

0.072

0.048

0.024

0.000

Truwmsvien (dsiilndfige) humuadiy dninanlsslifivvedlasms lanatu

Wila63 Man63 Oila-6e Ban-ce Bilaes Ban-65

2.2 sziudes
nndeyananimnrvinsedudeuade 24 93lue (Leq 24 hrs) uazszduides
4980 (L) 703U 4 @0l liun Yruwanszian (mdslndiian) drunuedsu

AR
o o

dinnulsilifiuvedlasinis wagdulanatdy Aiunudafeudonay 2565
nud wan1sasavindiaeglunasininsgiunuuseniAnngnssunsduandey
wiwR adudl 15 (A, 2540) iFos Mvuninsgussiudedaeialy

Uit 33 nami snsIdnseaudenade 24 $li Leq 24 hrs) WibuigURUATNASEIY

ANATgIU 70.0 dB (A)

68.3

<
&
°

3
627
617
620

S
2

59.4

Gummszion (slndiign) ey dlinulsilifuadasims Guilanaiy
Diin-63 W63 Biia-64 Bia-64 Biin-65 Ban-65
o oo e o 2w
3UM 3-4 nsl 1M3ATIVIATZAUFLIGIAN (Lo tU‘%UUmUUﬂummmgw
dB (A) AAIEIU 115.0 dB (A)

120

1113

«
<
&

100 5~ §
) > 2

80
60
40

20

Truvmszien ddlndiign) Tumesiu dneuladifuredassms dnilanaiy

Oiin-63 Ean-63 Eiin-6a Han-60 Wiin-65 Wan-65

2.3 Amnuduaziiiou

nndeyananisasiaiammnuduaziiounassadamimiion (A
ayna Anud nsude uazusedeinia) Tassnsindleusiivgmamnssuviia
Auyu il ogmanunssuneadns Usenudnsi 21111/16222 veeunsnsid
F1ENG (UEW Lriiuans S 3utanisiuniied) S1uau 1 aand dhun
wszton (dslndfign) Aussufafoudonay 2565 wuin wanisnsratad
auduazitousiaiinidnmuansofiedewmsatanuduaziioussasiata
1§ Aedidnaufidosndn 118504 Arnnudioynageantiosndn 0.130 faduns
Aduil uaznisvdndesndt 0 fadwas enviuieuiiunan 2563 nalasanisey
luthaadamhaudshifinsszdamimiies ludeudiuiau 2564 n1dlasinisl
fimsszidantihmiles iosmnuiiausieshmslduadafivmesoniuseanis
vosgnén ludeuamen 2564 uasdsmen 2565 lsifimsszidamimiioniosan
agfszmiamsindeagsuidn

2.4 Aunwi
1. gauntmaiiadu
9nnsdrniuilasinisudonsfugeamnssuridaiuyu il
gaaEvnIsuReai Usemudnsi 21111/16222 vesusased S1rdni
(V38N wnfiuaie 91dn Sudnnisviundes) Sruau 1 aand ldun Yedn
prnourelnsinis 7k unnsuiufoudnau 2565 wuin luaunse
fdumsiiudaegnanynmsiiesgild iesmnmdasimsddsiimsyaue
snazneu lesaniimsvimiiosuinuiuiddugan nsdiifinssudadiu
anvhbideniunaziavusnsviiuaandavivdednaznouls

va

2. qruamialdG

Pnuan1siesziguamiilddulasseuil uiilassnianiiossiu
gaavnssurdafiuyu iegmamnssuneadns Ussniudngi 21111/16222
Yo $1UANA (VT 1fiuae $1dn Sutaamsyiwmiles) S1uu 2
aonil Idur dhuimadadiseanes wasthuimadiumuesiu Akiiuuiauds
WeuRemeay 2565 wuin wansilenevidaulngiidieglunasisivuai
wngaNmIUsENANSENIMINGINSoTIUTIALATAWINGe Foa fua
naninasiuazinanslumannsdmsunsdesiudiuasisuguuagnis
Hesrludesdunndenduiin wa. 2551 ARanilusiafionngun @y 125
noufiay 85 1 asufl 21 nquaiay 2551 wagiivmiwesidalaaglu
wasiimuaingay ueglunnsioylaugean



11

WUUAN99AUAATRUVDIYUTY

LaNaATILLU



nMsdsIvEnIwIATYERa-deA LazALRAIuTas ST BUiidamiiaans
Tassnswilasusiugnanvnssuviiniiuyu iiegaavnssunaaing
Uszyutinsil 21111/16222
209 UBaISIA S1UANAUSEM wfiudne s1ia Sudastenisiiniios)

N138159980 1MATYEN-dAN wazAUAATUYDIUITYIBURDNITImileswalasINITmdoaus
Augnamnssuviiafiuyu egnamnssuneains Ussniudnsil 21111/16222 vesursased s1U1dnA
(U3 wifiuas $1ia Sudranisiuniion) vinulaeseuiiuiilasinis s1uau 5wyt 1dun wyd 1
thutietios wyf 2 Trunuosios vyl 8 Sruwnszion vy 2 Sruwndinyes wasnyd 6 Truneunon
lAgANINGATNITAIUIUYBINGUFIDE19M11T5N15989911S 8101 (Yamane, Taro Statistics : An
Introductory Analysis. 3™ Tokyo : Harper International Edition,1973) muﬁizﬂuwamumﬁmeﬁ
nansznudanden lassniamileausiugaamnssuviaiiuyu iegaaivnssuneaine Uszniutnsi
21111/16222 Twavidoauansisansed 1

M15197 1 FIIUNTETRANNATEEA-FIAN wazALARILYDIUTEITY

Uszy1uuiininnisansaa

. . Y FuundsaSounavun? | IuURUUEIUAIY
210 Aua nyjtinu M
(%89) (yn)
8197 il 1 thuheties 307 58
Unvie . 'mg:ﬁ 2 Ununuedvey 448 85
Yanaa —
Vel 8 Ui mseien 380 71
. gl il 2 Srundnas 445 83
o : —
ADULLS il 6 Trumeunen 150 28
374 1,730 325

N - Y szuvaifvsnamesidou drilnuimsnamezidou nsunisunases (https://stat.bora.dopa.go.th/stat/statnew/statyear/) 2565

30987t lUN1581579 A hUUADUDIY %Qﬁé’ﬂwmsﬁmmﬁagﬂLLUU%LLasﬁwmuL%Usmﬁu
Usenousie Useiunsdunualfidfy Ao
- Yoyaniluvedlduniual

¥

- Joyanuaudunsaunia

1

- foyanuAniundnensaiunanssuvesuen
- FoyaruransenuiudIndeuntnsulutagdu

¥

- YDLAUDLUZLNULGY

€

msdunwaldunuutadgynu (Accidental Sampling) mamquﬁuﬁ 5 vigjUnu Tngvhnsdrsaarean
325 H9ehs uanssetenythularSuuuuuasuamidnihdinise 1 Tngldi8nsduntvalussnauduuuy
dsmnuAaiiuresimihaBeuniesunuaiiseudieglnsseulasinism dsmsdadendiogiaszvins
lgnann13gudieg1935 Simple Random Sampling




F98 MU UAITIIANUAALIIUY



wuudITIANANIuYsNTUNsan S ulia s

Tassnswiieausiivgnanvinssuviaiiuyu tlagnanvnssunaasne
Usenulingdl 21111/16222
209 WigasA S1Udnd
(U3e W1 Huane 91ia Sudaen1svimiies)

1. anunalunedenu-iAsegne

1.1 et L] @ [ wd
12 91y [J dewnin 209 (21309 (131009 (141509 [15160Y [Jannndr60d
13nsfnw L lWildSeundede [ Ussanfinwn L] sseu@nun [] o@adnw (] Usayeywistuly

2. aUNNBATIUAS

2.1 Tuseulrunviw/aundnluaseuasaillasiiutensely ] g i
2.2 inil Wulsmeslsesiian L szuumadiumela L szuumaiuens ] szuundwile

L) Tsefantuazgfiuivineg [ Tsadeadu oty ] B
23 Bnssnwiivesiigaleinnsiiulie [] vaeelvmees [ geondues [ luaonilounse

[ eatinAssennaenu [ ulsmenuiavessy
24 wisnhivluerFeu U duly L shwnna L] duszun

D & 7 3 D o
HOUIUTIIVIN/IOUTINNN 1T

2.5 Jymideatuhdiluasden [ i
L
D 8 A, A
ild/nau
2.6 uvanildluadadou L shelu una
L dhluwith/dreas 21UTIVI/5UTIVNN
L fuseun

2.7 dgmidenduildluesaion [ 1fl

L] i

U000 ooo ood
(=

L hita/nau

a & da.a o a a
3. AuAniuNiinen1saliuianisvaslasanig
3.1 unsungItunsiwilesvedasansuse by L] wsu [ linsau
3.2 viudninsimieawsindduiliuafedsls

P
=

[ \msughafivy [ afanuldfuussmauludiosiiu [ ssuvanssyUlnauazgulnafu
D \,Lv a & D =
AUARIAUARLIIY 17,
3.3 viuAninsviwieasindiulnadaeddls

[] Huazoed L doesfesunu [useduamiion [ msonewdedu L msanesiindn
4. nansEnumudadeuilasuludagiu
4.1 Yagiwinlasunansenuviseld [ d [ gt



4.2 Yagtuwiulasunansenulugedatia

unaendlin

NANTENUAIU A595195 flanssuvaamilas AanIsuvRIYNYL

Yoy Uunang 4N Yoy Yunang 110 Yoy Junang 11
GPGEREN
GIENGN
useduaziiiou
AU
4.3 Mhuwiumevselinensiwiieaus [ iughe [ laiviuse

4.4 Joiausuuzvisetafniiy



A3UNAN1381329AUAATIUYB YUY
1. Yoyanaluvasglvidunteal
1nn1sdunwal nudn glidunvaldlngldumeavie Sesar 58.46 uasiluinands Sauaz

[

41.54 wazdrulngiiengsening 41-50 U Sewar 34.77 789891 1018581119 51-60 U Sovay 24.92 fien
5¥ni19 31-40 U Sewaz 16.92 fi91gunndn 60 U Sovay 13.85 flenysening 21-30 U Seway 6.77 wazilens
feeni 20 U Sevaz 2.77 dmsuszaunisdnwidiulnglasunisdnen Ingldsunisfinwisyauilissudnu
oAy 38.77 setaunie seAuUszaudnw Sovay 24.46 syduUsaanITuly Sevay 16.62 seduandafny

(W, Ua) Seway 13.23 uagldlasunisfinw Seway 4.92 asunanisdrsrateyanaludinisned 3

M13199 3 agunanisarsiadeyamiliveslvidunival

- U2 Sauay
NYATLAYUN 395 100
1. 1WA
- 978 190 58.46
- 135 41.54
2. 91
- U9enan 20 U 9 2.77
-21-30 ¥ 22 6.77
-31-40 1 55 16.92
-41-50 Y 113 34.77
- 51-60 U 81 24.92
-11nN31 60 U 45 13.85
3. NSANEN
- latlaSsunisde 16 4.92
- Uszaufne 86 26.46
- fispuAne 126 38.77
- 91Anw 43 13.23
- Gayaesvuly 54 16.62

2. dayaninuaundizasaunia
nmsdunuwaidilng nuin Tuseudinuunaunndnluaseurdalifinsdulae Sesay 72.00
wazfinisidulae Sesar 28.00 dwmsugiiutae wui dlngduthemelsaimiuasgiiusivieg Sevas
39.56 sovaNaAe Tsnszuunduiile Sovay 25.27 Tsasvuunmaiiuens Sevay 17.58 lsaszuumadumela
Saway 12.09 miﬁuﬂwguﬂ (MUY, ANNAY) SPEAY 3.30 LLaziimﬁmﬁ’mg/m/Wu Loway 2.20 Ineisieil
o1 advthedulngjazlusnuimilsmeruiavessy fovay 47.25 lWlsmeunaduaiuavameiua fevay
30.77 foefiules Yovay 9.89 lWadiin/lssweuiaonyu Sevay 9.89 wazldeslfuigios Sevay 2.20
nmsdunwaiieatuuasihiiluasaiZeu nuh éauimﬁ%@ﬁm%@mm/mmmmfw Joway 97.23
wazdnnsldiuseun Sesay 2.15 Fedulnglinudgwiieatuiauluasdeu Andudesay 96.62 uwazny
Hayvilifloame Sevay 3.08 Jamiild/ndu Sosar 0.31 dmsuildluntaudou wut dnilwgldussd
lunisgulna Sosay 57.85 sesaqundo nisldhuimalunisgulae Sosay 24.00 nsldinu fesay 10.46
wardinsterthussanin/saussni Sevar 7.69 Tsdnlvg/limuilgmisatuildluasidou Anduosas

66.46 drudgyynnude Jeymunldldiiesme Sesas 15.38 sesaunfetymuigu Sesay 11.08 wastynii

'
a

$1d/ndu Joway 7.08 asUnansd15Iatoyanin1sen 4




A1919% 4 asunanisdsateyanueuduaseunid

» MUY fovaz
eazdun 395 100
1. luseudfiiusnvinw/audnluaseundiillasidutendels
- lud 232 72.00
-4 92 28.00
2. §il iulsmezlsuasiign
- szuumaiumgla 11 12.09
- SZUUNNLAUDINIT 16 17.58
~ szuundnuiile 23 25.27
- lsprntlauas gliuieingg 36 39.56
- Tsaweaiuw/m/itu 2 2.20
- Buq (W ANNFY, VY T8 3.30
3. Bnsinuiivesiigaidieianisiiulie
- Yaoglvmeios 2 2.20
~Feeniu 9 9.89
- Tuaentiowndis 28 30.77
- lumafinAsanenunatenau 9 9.89
- lUlsanenu1avessy 43 47.25
4. wndathisluaiaSou
- vl 0.00
“vhumna 0.62
~thusein 2.15
- Forhssgnin/sausannth 316 97.23
5. YywideatuthanluadaFou
- g 314 96.62
~thlsidleane 10 3.08
AN 0 0.00
- thaju 0 0.00
- hild/nau 1 0.31
6. widuhidlundaSeu
~vhrlu 34 10.46
- huma 78 24.00
~vhuseh 188 57.85
- %aﬁmssﬁ;mm/mussv!mfw 25 7.69
7. YymiigauildluaiaGou
- lud 216 66.46
~thlsidieane 50 15.38
AN 0 0.00
-y 36 11.08
~vhild/nau 23 7.08

3. dayannuAnwiuiidensanliufanssuvasuien
nnIsdunwalnuIdulnguszeruiunsiunefunsimlo e susen Sevay 96.00

wazarulngAninnsviuullesnsinatnuiinad Tunisassonuliiudsssnauluviesiiu Sevay 42.77 599891170

a

iwswghanau Sevay 25.23 luwansanudaiu 19.38 uwavszuvasisyulaaluviesiufivu Sovaz 12.62 du
AUNANTENUIMNIT MBS INaUIUAD Huazoed Sagay 46.77 S09a37AD LHEIAITUNIU Sauaz 27.38

wssduaziiiow Sovay 20.92 uasn15957195Rndn Seuay 4.92 agunanisdrsadeyannudndiunisenisaiiu

ANTTUVBIUSENAIAI519N 5




A131971 5 aguranisdrsateyanuAniuiidisensiiduianssuvesuiem

- 31U fouaz
seaziden 395 100
1. viumsudieatunisinmiiowusveslasimsviold
- 157U 312 96.00
- lainsu 13 4.00
2. uAndnsinwidiaausinadruiinafednels
- iAswgRaRty 82 25.23
- aeendliiudssesdlutiesdu 139 42.77
- syuuasnsagUlneluviesiudty 41 12.62
- lsluanspnuAndiy 63 19.38
AU e 0 0.00
3. A imliasusinatulinaduednsls
- Huazeos 152 46.77
- \@uesasuniu 89 27.38
- wseduaziiou 68 20.92
- m3onewieiug 0 0.00
- N599195AATA 16 4.92
AU 0 0.00

4. Foyadunansznududanndeuitldsulutaglu

nnsdunvainuIUszasudulng lulasunansenuannnisimiles Sesaz 64.62 uazlasu
Hans¥NUIINMTYIMiles Sovaz 35.38 Tnauvaiu

- YmAandenduluazeed lnguuaduumdsiunainn1sesas Aanssuveaniies wagfanssu
YDIYUVY FIUNAM19INN1599195 WUt IiFunansevutios Sesay 80.87 lffunansgmuliunans fovay
15.65 wazldsunansznuuin osay 3.48 wnasiiunannfanssuveaniios nuin lsunansenutios Sevay
84.35 l@¥unansenuliunans Sevay 12.17 wagldsunansenuunn Sevas 3.48 wazunasiunaNianssuTes
gy wud esunansenutes Sevar 74.78 lasunansenuliunans Sevae 19.13 uaglasunansenuuin say
8y 6.09

- Jymwansenududesdesuniu Tneuwuaduunafiuiainnisesias Asnssuveuniies
uazAansTuYRIYIYY Saunasiinnannsesas wuin Iidunansenuties fesar 65.22 Id3unansenuuiunans
fovay 30.43 uwarldunansenuinn Sevay 4.35 unasiinninssuvesuniies nudh WWsunansenuies Sou
av 84.35 l§SunansenuUiunans evay 11.30 uazldfunansenuin $osay 4.35 wavunasfinnannianssy
YaaguL WUl lesunansenutey Seuaz 77.39 lasunansenuliunans Sesar 16.52 wazlasuransevuuin
5088y 6.09

- Jymmansznuduwssduaniiiou Tnswdaduunasfiunainn1sesnas Aanssuveuniles
LAYAINTIIVOYLTY TauafiinannIsaTas wuin W¥unansenuides fesay 72.17 ldfunansznuuiunang
Sovay 23.08 uwarldTunansevuinn Sevay 4.35 unasinnnianssuvesniies nuih Wsunansenuiies Sou
av 80.87 l§SunansenuUiunan Sevay 16.52 wazldfunansenuin fovay 2.61 wavwnasfinnnnianssy
Yoy WUl lesunansenutey Seuaz 81.74 lasunansenuliuna Sesar 15.65 wazlasuranssvuuin
Sovay 2.61

Tnganmsduniwal wuin Ussanvudiulugiumeiunisyiuniles Anduiesay 78.77 uazdmsu
Ussanwuiiliiiiuse Andudosay 21.23 agunanisdsateyasunansenusudanndendlasulutiagiug

M15199 6




M19199% 6 agunanisdrTideyamunansenumudsnseuilasululagduy

» MUY fovaz
188980 325 100
1. YagtiuvinuldSunansznuvselyl
- gl 210 64.62
-4 115 35.38
2. YagtwiuldunansenuluGaslatg
2.1 tuazees
N1599193
- oy 93 80.87
- U1unang 18 15.65
- 41N q 3.48
Aanssuveanies
- oy 97 84.35
- U1unang 14 12.17
- 470 4 3.48
AINTINVBIYNYY
- o 86 74.78
- U1unang 22 19.13
- 470 7 6.09
2.2 1 @896
N195957199
- doy 75 65.22
- U1unang 35 30.43
-un 5 4.35
Aanssuveanies
- oy 97 84.35
- U1unang 13 11.30
- 41N 5 4.35
AINTIUVBIYUYY
- oy 89 77.39
- U1unang 19 16.52
- 470 7 6.09
2.3 ussduaziiiou
N1599193
- Vo 83 7217
- J1unang 27 23.48
- 41N 5 4.35
Aanssuveunies
- oy 93 80.87
- U1unang 19 16.52
- 41N 3 2.61
AaNTIUYDIYNYY
- oy 94 81.74
- U1unang 18 15.65
- 41N 3 2.61
3. iuiudevseldranisvinmiies
- Wiusie 256 78.77
- laliusig 69 21.23




TLAUBUULINILAYN  IINNTFUNTBAINUTIUTEU IR UTIToLEUDRULTIAL Al
1. Wiwzasnuisaussnluusnagusy wazdusavssnndi-senlmdunan

2. TUnAQUNITULIAUTIVNVUATYNASY

N1981579ANUAANIUYBIUT VBN LINUNITANTUNI TN DS



User
Oval

User
Oval

User
Oval


12

LaN&13LUU

MNHDSUTBINANITATIVINATINNIWBIUHUANS



usuh Tud 18UBIGesL AeUBalaUn dna
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : WgfuseA SUIANA (USEW lnfiuane d1rin Sudiamaimiles) lasimamileausiugnavnssusiiayu
< ! 2 @
\WegnamnTIuNeaie Usenuldng 21111/16222

Address il 1 duagsiiu Suneuinvie Swminswyd Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station s UukInszLen (Mﬁ'ﬂﬂé’ﬁ?jﬂ) Sampling Method : High Volume Air Sampler

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

Sample No. : M660009/1 Received Date  : 13 March 2023
Sample Type - maluusseniaialy (Ambient) Analytical Date  : 13-20 March 2023
Report Date : 20 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameters Sampling Date Analytical Methods Results S -
(mg/m?) (mg/m?)
07-08/03/2023 US.EPA 40 CFR 50, Appendix B 0.055
Total Suspended Particulate (TSP) 08-09/03/2023 US.EPA 40 CFR 50, Appendix B 0.051 0.330
09-10/03/2023 US.EPA 40 CFR 50, Appendix B 0.049
07-08/03/2023 US.EPA 40 CFR 50, Appendix J 0.024
Particulate Matter (PM-10) 08-09/03/2023 US.EPA 40 CFR 50, Appendix J 0.024 0.120
09-10/03/2023 US.EPA 40 CFR 50, Appendix J 0.022

Note: ¥ Ussmrnmegnssunsdauandouuviend atiufl 24 (ne. 2547) Fes Amunnmsguaaamennaluussamalaeily
Ussmelusefiesyune W@ 121 aaufivy 104 9 Ussnia a Yuil 9 Aamen wa. 2547
Total Suspended Particulate (TSP) : Juaza8WYIUABETIM @y 24 Fla
Particulate Matter (PM-10) : Juazopsvunaiiinndn 10 luaseu \1adle 24 Falus

Reviewed signatory Approved signatory
e S e ——
Reported results refer to submitted sample(s) only. 1/4

Do not copy partial of this analysis report without official approval.
MEC-FM-85 Rev.05 03-01-2566
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usun Tud 1IBUDITEeSY AoUBAIOUR Da
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : Wesused 1UdNA (U3 Indiume drin Sugiamsvimiles) Tassmainileausiugaavnssuaiinyu
‘d ) vV a A
\WegmamnsIuAeas e Usemulngi 21111/16222

Address il 1 fuaseiiu SuneUinvie Sinsiwy3 Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station - rumuedy (UTM 47P 0577192 E, 1487443 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample No. : M660009/2 Received Date  : 13 March 2023
Sample Type  : emAluussenneily (Ambient) Analytical Date  : 13-20 March 2023
Report Date : 20 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
. Results Standard ?
Parameters Sampling Date Analytical Methods 3 g
(mg/m°) (mg/m>)
07-08/03/2023 US.EPA 40 CFR 50, Appendix B 0.063
Total Suspended Particulate (TSP) 08-09/03/2023 US.EPA 40 CFR 50, Appendix B 0.065 0.330
09-10/03/2023 US.EPA 40 CFR 50, Appendix B 0.060
07-08/03/2023 US.EPA 40 CFR 50, Appendix J 0.030
Particulate Matter (PM-10) 08-09/03/2023 US.EPA 40 CFR 50, Appendix J 0.031 0.120
09-10/03/2023 US.EPA 40 CFR 50, Appendix J 0.029

Note: ¥ uUssmenagnssunsawuandeuuwiend atiul 24 (na. 2547) Ses Avununmsgruuaermaluussemealaedily
Ussmalusiefinangunen ey 121 noufitew 104 9 Useme o Sufl 9 doneu . 2547
Total Suspended Particulate (TSP) : JuazaaauIuaByTIM WAL 24 Tl
Particulate Matter (PM-10) : duazaasvuiaidindi 10 lunsou wae 24 Falus

Reviewed signatory Approved signatory
_ - s e
Reported results refer to submitted sample(s) only. 2/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566


User
Rectangle

User
Rectangle

User
Rectangle


usun Tud 1IBUDIdEsO AoUBaNIaUr DIra
MINE ENGINEERING CONSULTANT CO..LTD.

| ANALYSIS REPORT

Data Provided by Customer

Customer Name : weaused 91U1dnA (U3 wrdiuane drda Sutianisyimiles) lasinswmilesusiiugaamnssueiiayu
A ' v s A
\WegnamnIsunaaine Ussyudnsi 21111/16222

Address - -yl 1 duasneiiu Sunethnyie Siminsys Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station : ddneulssliuveddasinig Sampling Method : High Volume Air Sampler

(UTM 47P 0576188 E, 1490185 N.)
Data Provided by Laboratory

Sample No. : M660009/3 Received Date  : 13 March 2023
Sample Type : amAluussEnIaialy (Ambient) Analytical Date  : 13-20 March 2023
Report Date : 20 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameters Sampling Date Analytical Methods Sesulis tandar”
(mg/m?) (mg/m?)
07-08/03/2023 US.EPA 40 CFR 50, Appendix B 0.220
Total Suspended Particulate (TSP) 08-09/03/2023 US.EPA 40 CFR 50, Appendix B 0.217 0.330
09-10/03/2023 US.EPA 40 CFR 50, Appendix B 0.168
07-08/03/2023 US.EPA 40 CFR 50, Appendix J 0.105
Particulate Matter (PM-10) 08-09/03/2023 US.EPA 40 CFR 50, Appendix J 0.101 0.120
09-10/03/2023 US.EPA 40 CFR 50, Appendix J 0.082

Note: » uUssmmmmisnssumsauandauuwviend atufl 24 (we. 2547) 3og ﬁqwuﬂmmgquqmmwmn'm’l,uUiimmn‘[maﬁ'ﬂﬂ
Ussmelusiafiaamune 1@ 121 aouiey 104 ¢ Usenel o Fufl 9 Famnay n.a. 2547
Total Suspended Particulate (TSP) : {uavassuvIUABETI 1@ 24 dalue
Particulate Matter (PM-10) : fuagsasuunmiinni 10 lumseu ade 24 dalus

Reviewed signatory Approved signatory
—_———— e e e y e e e b e i e e e
Reported results refer to submitted sample(s) only. 3/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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usEh Tud 1I8UdIteso AouBalaun dia
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : w1gigus9A 99U1ANA (USEW lriiuane 91iin Sutiamaiuniies) lassn1amilesusitugrannssuviinyu
- v w
WegnamnIsuAeai N Ussnulngi 21111/16222

Address vyl 1 huasneiiu Sunethnvie Swinayd Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station - Shulanatiu (UTM 47P 0577305 E, 1486705 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample No. : M660009/4 Received Date  : 13 March 2023
Sample Type - gnAluussenn1aialu (Ambient) Analytical Date  : 13-20 March 2023
Report Date : 20 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameters Sampling Date Analytical Methods peae Sianiams
(mg/m?) (mg/m?)
07-08/03/2023 US.EPA 40 CFR 50, Appendix B 0.065
Total Suspended Particulate (TSP) 08-09/03/2023 US.EPA 40 CFR 50, Appendix B 0.063 0.330
09-10/03/2023 US.EPA 40 CFR 50, Appendix B 0.050
07-08/03/2023 US.EPA 40 CFR 50, Appendix J 0.030
Particulate Matter (PM-10) 08-09/03/2023 US.EPA 40 CFR 50, Appendix J 0.029 0.120
09-10/03/2023 US.EPA 40 CFR 50, Appendix J 0.023

Note: © UssnAnasnssunsiauwandasuuwieni atiufl 24 (wa. 2547) os Amumnasgrunanmenidluusseimelaeialy
UsgmAlunvfaamuuny ey 121 aaufivery 104 9 Ussaia o Fuil 9 donew . 2547
Total Suspended Particulate (TSP) : fluaseauvIuaae Iy \adly 24 Halus
Particulate Matter (PM-10) : {uagaaswunaidnndn 10 lunsou ade 24 Falus

Reviewed signatory Approved signatory
T —
Reported results refer to submitted sample(s) only. 4/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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usun Tud 1BudIdesy AouBalaur g
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : Wigased 31UANR (U3EM wndiuane 911in udasmaiuniles) lassmanilewsiugramnssuviinygu
d ) 3/ L A
iegnamnTIunaain Ussnulngi 21111/16222

Address -l 1 duaseiiu Sunethnvie Swinsvyd Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station : UULIWsELen (Mﬁ'ﬂﬂé'ﬁaj‘ﬂ) Sampling Method : Sound Level Meter

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

Sample No. : M660009/5 Received Date  : 13 March 2023
Sample Type : s¥AULALS (Sound Level) Report Date : 19 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 7-8 Match 2023 8-9 March 2023 9-10 March 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
15.00-16.00 52.9 76.2 53.2 74.0 52.2 75.4
16.00-17.00 534 73.2 53.8 75.0 51.2 73.9
17.00-18.00 51.5 71.8 49.4 69.6 51.1 72.0
18.00-19.00 52.2 75.0 51.3 73.4 49.0 73.8
19.00-20.00 50.2 68.2 48.8 63.5 49.1 66.9
20.00-21.00 48.3 64.4 48.2 63.6 47.9 66.3
21.00-22.00 48.1 64.8 47.8 64.4 46.8 62.2
22.00-23.00 48.2 67.6 q47.4 64.7 46.3 63.0
23.00-00.00 46.7 62.2 47.0 62.6 46.3 62.0
00.00-01.00 46.2 60.7 46.6 61.2 46.0 59.9
01.00-02.00 46.4 64.1 45.6 61.2 45.9 60.7
02.00-03.00 46.5 63.3 45.9 60.2 46.2 62.7
03.00-04.00 q47.1 67.3 46.7 65.1 47.4 69.4
04.00-05.00 48.8 69.3 48.2 70.8 49.1 71.2
05.00-06.00 52.9 76.8 52.5 75.3 52.7 76.4
06.00-07.00 53.6 79.4 53.5 79.0 53.2 74.9
07.00-08.00 53.8 74.6 55.0 78.4 55.7 79.2
08.00-09.00 56.1 78.6 54.0 77.4 53.8 77.8
09.00-10.00 52.8 73.7 52.0 75.3 52.6 77.4
10.00-11.00 52.7 74.9 53.0 75.5 52.2 74.4
11.00-12.00 51.6 75.8 51.9 75.7 52.1 76.6
12.00-13.00 515 71.6 50.8 75.5 52.4 76.9
13.00-14.00 52,7 73.7 514 71.1 51.8 74.8
14.00-15.00 52.7 724 51.8 72.0 51.9 77.3
Average 24 hrs. 51.6 - 51.1 - 51.0 -
Maximum - 79.4 - 79.0 - 79.2
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note: U Usyf

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

| ANALYSIS REPORT

Data Provided by Customer
Customer Name : W1B33A 31UrANRA (U3EM wrdiuaie 91fin Sudismsiumiles) lassmanilewsiugnamnssuvingu

Wiegnavnssunioadns Usenulingd 21111/16222

Address il 1 duagsiiu Sunevinvie Sminsivy3 Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station - Urumues3u (UTM 47P 0577192 E, 1487443 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M660009/6 Received Date  : 13 March 2023
Sample Type : JzauLden (Sound Level) Report Date : 19 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 7-8 Match 2023 8-9 March 2023 9-10 March 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 60.4 82.0 60.5 81.6 60.7 83.8
13.00-14.00 60.6 83.8 60.5 83.5 60.6 79.8
14.00-15.00 62.4 86.1 61.9 83.6 60.3 81.9
15.00-16.00 61.1 85.9 62.0 83.9 60.2 82.5
16.00-17.00 58.6 79.7 62.2 87.5 61.6 85.1
17.00-18.00 58.3 80.8 59.6 81.0 60.1 81.3
18.00-19.00 58.4 83.3 61.1 84.7 59.4 814
19.00-20.00 56.8 77.5 57.0 775 56.2 74.9
20.00-21.00 53.6 71.0 56.2 77.3 55.2 75.6
21.00-22.00 53.8 72.1 53.8 72.5 52.6 69.8
22.00-23.00 52.6 71.3 52.7 69.5 52.5 70.5
23.00-00.00 52.1 72.1 533 71.0 52.7 71.1
00.00-01.00 51.8 69.5 523 67.0 52.9 69.8
01.00-02.00 52.5 70.1 51.7 68.3 519 67.7
02.00-03.00 51.4 67.4 52.2 69.6 52.6 72.2
03.00-04.00 52.3 72.5 54.9 754 55.2 78.5
04.00-05.00 57.2 79.0 57.9 80.0 58.4 80.1
05.00-06.00 58.9 81.1 61.7 83.1 58.7 80.6
06.00-07.00 61.2 83.1 61.5 84.7 61.6 83.3
07.00-08.00 61.3 81.3 63.2 85.5 62.1 84.3
08.00-09.00 62.2 83.1 60.8 83.9 61.0 84.0
09.00-10.00 61.3 83.2 59.9 80.6 60.8 80.0
10.00-11.00 62.1 82.8 60.6 82.0 60.9 82.5
11.00-12.00 61.2 83.2 60.9 80.9 61.3 82.0
Average 24 hrs. 59.0 - 59.6 - 59.1 -
Maximum - 86.1 - 87.5 - 85.1
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ¥ vUssmmmmusnssumsiuandeuwisnd aduil 15 (w.a. 2540) Fas fuummsgiussduidesdassily
e
Reviewed signatory Approved signatory
| e s R e e e L s S S O e s e e s e e s S N ST e S e ST PR |
Reported results refer to submitted sample(s) only. 2/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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usun Tud 1BUBIGeSL AeUBANaUN Da
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : Wedsad S1UANR (USE Luniuane $1in Surdasnsvinmiles) lassmsivileusiugnavinssurilayu
< PR o
\WeRmaVNIINABas Usenudnsi 21111/16222

Address -yl 1 duagieiiu suseuinvie deiase Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station : dinaulsshiduvedasinis Sampling Method : Sound Level Meter

(UTM 47P 0576188 E, 1490185 N.)
Data Provided by Laboratory

Sample No. : M660009/7 Received Date  : 13 March 2023
Sample Type : 9¥AUdea (Sound Level) Report Date : 19 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 7-8 Match 2023 8-9 March 2023 9-10 March 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 63.1 82.1 65.0 86.3 63.2 85.7
13.00-14.00 64.2 82.1 65.6 96.8 63.6 88.0
14.00-15.00 63.9 90.6 66.1 87.1 64.7 91.1
15.00-16.00 63.2 86.6 67.0 90.0 65.5 87.1
16.00-17.00 61.6 87.7 65.7 91.2 64.8 83.8
17.00-18.00 59.6 854 63.0 85.1 65.1 88.8
18.00-19.00 60.4 84.8 61.1 88.0 62.2 81.2
19.00-20.00 55.8 77.5 57.2 777 58.9 83.7
20.00-21.00 54.8 72.9 55.6 67.9 56.8 71.8
21.00-22.00 55.0 70.5 55.7 73.2 57.1 73.3
22.00-23.00 55.4 73.1 55.7 69.8 56.8 66.7
23.00-00.00 55.7 69.1 55.3 65.8 573 11.2
00.00-01.00 58.2 85.2 55.9 72.3 573 72.1
01.00-02.00 57.0 66.3 56.1 64.9 56.4 65.0
02.00-03.00 56.2 68.1 55.9 70.6 54.0 63.0
03.00-04.00 56.0 66.1 57.2 79.4 51.7 77.1
04.00-05.00 60.0 88.1 57.1 78.2 54.0 78.0
05.00-06.00 66.5 88.3 64.9 99.9 59.6 81.2
06.00-07.00 67.2 100.7 65.5 88.4 63.5 86.8
07.00-08.00 67.4 91.1 66.3 86.5 65.6 86.3
08.00-09.00 66.7 92.9 65.8 85.5 64.8 86.7
09.00-10.00 65.8 89.3 65.2 90.1 64.8 92.6
10.00-11.00 65.4 90.3 64.3 86.1 66.6 87.7
11.00-12.00 63.0 78.8 64.7 88.9 63.9 83.9
Averace 24 hrs. 62.9 - 63.3 - 62.5 -
Maximum - 100.7 - 99.9 - 92.6
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: Y usz
Reviewed signatory PP Approved signatory
_ e e e e e e
Reported results refer to submitted sample(s) only. 3/4

Do not copy partial of this analysis report without official approvat.
MEC-FM-45 Rev.05 03-01-2566
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usun Tud 18udITeso AouBalaur o
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : WiguseA 911ANA (U3E Wndtuane d1in Sugaenisviumiles) lassnswilowsiveramnssuviayu
- v LY |
\Weogmanunssunieas e Ussniudnsi 21111/16222

el ° VoA ° " e w o
Address VPN 1 ATUADNUL 8N8UINYID WHIATITYS Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2023
Station : tnulanatiu (UTM 47P 0577305 E, 1486705 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M660009/8 Received Date  : 13 March 2023
Sample Type - 5¥ULdBS (Sound Level) Report Date : 19 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 7-8 Match 2023 8-9 March 2023 9-10 March 2023
Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 64.6 90.6 68.3 91.0 66.9 90.1
12.00-13.00 63.3 85.2 65.6 82.9 64.9 87.5
13.00-14.00 63.8 94.9 64.6 79.4 63.9 80.1
14.00-15.00 62.6 78.2 64.0 81.8 63.7 84.0
15.00-16.00 62.8 80.4 63.9 84.1 63.7 83.6
16.00-17.00 63.3 82.6 64.2 86.7 64.9 83.2
17.00-18.00 62.5 80.0 62.9 83.5 63.4 81.6
18.00-19.00 61.6 83.5 61.1 77.3 60.4 77.4
19.00-20.00 59.2 77.1 59.6 7.7 59.0 79.7
20.00-21.00 577 77.2 59.7 72.4 60.2 78.8
21.00-22.00 56.6 74.7 59.4 80.4 60.0 76.3
22.00-23.00 56.4 75.5 57.6 75.7 60.4 7.7
23.00-00.00 55.8 77.0 57.0 77.3 60.2 77.9
00.00-01.00 55.8 75.5 56.4 72.9 58.8 76.1
01.00-02.00 56.2 74.3 573 77.6 56.4 72.8
02.00-03.00 55.7 73.5 57.1 76.2 56.3 74.6
03.00-04.00 57.2 77.1 56.9 80.4 57.6 74.2
04.00-05.00 59.2 83.5 64.0 79.8 61.0 775
05.00-06.00 62.9 83.5 63.4 78.1 61.8 814
06.00-07.00 63.7 79.2 63.4 81.5 64.6 84.2
07.00-08.00 63.5 79.9 64.8 81.6 65.7 85.0
08.00-09.00 63.1 79.3 66.5 85.1 64.7 82.6
09.00-10.00 64.5 81.7 65.2 82.3 65.8 82.8
10.00-11.00 66.8 193 65.7 79.1 64.5 78.8
Average 24 hrs. 62.0 - 63.3 - 63.0 -
Maximum - 94.9 - 91.0 - 90.1
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ¥ UsgmAAmznssumsivuIndeuuvieed adufl 15 (we. 2540) Foq Avumnasguszaudsdagiall
Reviewed signatory Approved signatory
e — — = - 1
Reported results refer to submitted sample(s) only. a/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : w1gais9A $1U1ANR (U3E inituany 31a Sutansyiumiles) lasinmsmiiewsiugaamnssuaiinygu
\Wegmamngsunaas e Useyudngi 21111/16222

Address : vgifl 1 fuasneiiu Sunethnvie davinsiuy3 Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 8 March 2023
Station : U mszian mdslnddign) (UTM 47P 0579660 E, 1488524 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660009/9 Received Date  : 13 March 2023
Sample Type : anuduaziioy (Vioration) Report Date : 19 March 2023
Parameter ResUt
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(L) <0.500
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -

@ a y v o o ar ar a a
Note: Y Uszmeanseninsminennsossumfuasdauneaoy 504 mmuﬂmmsg’mmuqmmmﬁmu,azﬂ'Jmauamﬁaumnmimmﬁamu
e a ' P v el Y
WWNWﬂLu‘i”I‘Uﬂ’OQ"IHLUﬂM ey 122 aaun 125 9 a99uUn 29 sunau 2548

N/A el Frequency < 1 Hz, Velocity <0.130 mmy/sec wag Displacement < 0 mm
nanszidamiioy 16.20 U,

Reviewed signatory - Approved signatory
R S 1 |
Reported results refer to submitted sample(s) only. /1

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
s wesed NG USEN infiuee 31da Suginmsiuniies) lassnsimilswusuenavnasue g
\Wagmavnssuneane Ysenulngi 21111/16222

Customer Name

Address il 1 dvasieiiu Snetinvie Sminsivy3 Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 10 March 2023
Station  thisfuusnaednasnouradasins Sampling Method : Grab Sampling
Data Provided by Laboratory

Sample No. 1 M660009/10 Received Date  : 13 March 2023
Sample Type -1 (Water) Analytical Date -

Sample Appearance : - Report Date : 19 March 2023

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

) Digestion, Inductively Coupled Plasma Not more
Arsenic® meg/L =X
Method (3030 F, 3120 B) than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmium meg/L e »
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Total Iron me/L e -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead mg/L ==
Method (3030 F, 3120 B) than 0.05
Note: ¥ Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.

= Usvmﬂﬂmmﬁumsﬁaanaammwwm auw 8 (w.e1. 2537) aanmumm’luwsawummmaaLaiuu,auinwﬂﬂmmwﬁmmaamqum
W.A.2535 (304 mwummmmuﬂzumwm"l,ul,mmmmmu auilunefanuune ey 111 noufl 16 ¢ aciuil 24 NUATWS 2537
(inmw 3)

= *iwm*mﬂaauuaguaﬂwaumun‘ﬁ‘iwm ISO/IEC 17025 awvipsufiinsmagou

< Lyjgmnsanfushegild Wesmnlifivednaeneu

Reviewed signatory Approved signatory
S S

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MANEENGINEFRING GONSULTANT GO; (T A AN ALYS IS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
¢ o 4‘ - ~ o LY als 1 o Y- o
Customer Name : ueeu5ss SUdnA (U3 wnfiuane drim Sudrenmsvindies) Iﬂiqmsmﬁamwuqma’mnﬁmuﬂﬂuu
o 1 1Y) v o
WBgMATMNTINNDATY UTenuuniy 21111/16222

Address - Myt 1 dvagnefiu Sunetinvie Sminsiug Report No. : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 10 March 2023
Station : dwmnadneeeanes (UTM 47P 0577655 E, 1489840 N.)  Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample No. : M660009/11 Received Date  : 13 March 2023
Sample Type  : U1 (Water) Analytical Date  : 13-19 March 2023
Sample Appearance : la liflngnou Lifindu Report Date : 19 March 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 1.7 7.0-8.5 6.59.2
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solid 3/L Dried at 180 °C (2540 C 394 1,200
! s mg/ ! ( ) than 600
i . Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 312 500
than 300
Turbidity*® NTU Nephelometric Method (2130 B) <1.0 5 20
Not more
f T n " 2.
Sulfate me/L Turbidimetric Method (4500- SO,* E) 58 than 200 250
Arsenic* my/L Digestion, Inductively Coupled Plasma <001 Not 0.05
Method (3030 F, 3120 B) ' Detected )
. Digestion, Inductively Coupled Plasma Not
Cadm L 0.002 0.01
m my Method (3030 F, 3120 B) : Detected
Total Iron m/L Digestion, Inductively Coupled Plasma 0.05 Not more 00
Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead L 0.01 0.
= mg/ Method (3030 F, 3120 B) < Detected =

Note: ! Standard Methods for the Examination of Water and Wastewater, 23" ed, APHA, AWWA, WEF, 2017.
2 Yggmmnsensminensssvinaedaunnden des mmumé’mnnmuazmmmsluwwwﬂmiﬁmwmsﬂaanumummmqwas
miﬂeanu'luL*smammaemﬁuwu WA, 2551 mwuw"luiwnwmmnm il 125 meuflit 85 1 asTuil 21 wqunaw 2551
b 'iwm'mmaauuaﬂuanmammam'ﬁusaa ISO/IEC 17025 wasetufjifinisveanoy

Reviewed signatory Approved signatory

Reported results refer to submltted ample(s) only. . 2/3
De net copy partlal of this analysls report witheut officlal approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO_LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer

Customer Name

LW@E)G’I?{'WIﬂiiﬁJﬂB’di’N ‘lJi"‘VI’]‘L!“Uﬁl‘S‘VI 21111/16222

H uqﬂmiﬂﬂ ﬂﬂﬁ’lﬂﬂﬂ (US¥W Wikuany 911n iU‘U’Nﬂ"ﬁW’ILWQJ@\?) Iﬂi\'iﬂ’ﬁmll'e)\‘lLLSﬂHﬂﬂﬂﬂWﬂiiﬂJﬁUﬂUu

Address : Vi;ﬂl‘Vl 1 fMuageiiu 8neUinvie "’NWJﬂS'I‘U‘lﬁ Report No. : M660009
Sampting By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 10 March 2023
Station sdnenathuvuessu (UTM 47P 0577192 E, 1487443 N)  Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample No. : M660009/12 Received Date  : 13 March 2023
Sample Type : 11 (Water) Analytical Date  : 13-19 March 2023
Sample Appearance : Wdedld fngnaudwdes lidndu Report Date : 19 March 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H" B) 6.8 7.0-8.5 6.5-9.2
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 - -
) Not more
Total Dissolved Solids me/L. Dried at 180 °C (2540 C) 187 1,200
than 600
. . Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 88 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.1 5 20
Not e
Sulfate mg/L Turbidimetric Method (4500- SO, E) 27 Ot mor 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium mg/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.01 10
Method (3030 F, 3120 B) than 0.5
Lead /L Digestion, Inductively Coupled Plasma 2001 Not .
Method (3030 F, 3120 B) Detected

Note: ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 ‘U‘i%ﬂ’lﬁﬂ‘iu'ﬂ‘i‘N\ﬁWUﬂﬂ‘iﬁiiuﬁﬁﬂuﬁwaﬂu?ﬂﬁﬂm L‘SEN n'muﬂv:anmsumaumWin'rs'[umnmn‘lsehwmnﬁﬂmnumumﬁﬁsuaml,aw
rns{]aeﬂu'iurimaammaautﬂuwu .. 2551 Afiuluswiaangunw wdu 125 noufiiew 85 9 astuil 21 NewAAY 2551

ki s'1ﬂm'mnaauuaﬁuamawwmssmaa ISO/IEC 17025 ﬂaawaaﬂgumm‘imaw

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.05 03-01-2566

Approved signatory

3/3
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RECALIBRATION

TISCH )
} ‘ } December 5, 2023

Environmental

< ;.é ;/%% .

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 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

5 9 10 1 0.7080 12.8 8.00

Data Tabulation

vstd | Qstd J“”(‘PZ%’)(‘T%L) ea  |/2aH(TasPa)

(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 11532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.04196 = 1.27864
QSTD = -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:

Qstd= 1/m(( ‘/AH(-P—Z-;!&-)( Tstd ))-b) Qa= 1/m(< AH(Ta/Pa))-b)

Standard Conditions
Tstd:]  298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

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

Certificate of Calibration

Order No: 2203040
Certificate No.: C2203-0102

Customer:

Date of Calibration: 2022-03-24
Date of issue: 2022-03-25
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

‘I'ype: CA-12B

Serial no: U2040047

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

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

Preconditioning:

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

Instruments and Program:

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

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

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

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

Frequency: TPA, Thailand

Puge 1 of 2
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Acoustic Laboratlory
Thailand

Certificate No.: C2203-0102

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

1. Sound pressure level

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

2. Frequency

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

3. Total distortion

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

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

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

Calibrated By: ..... ... Checked By: .

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

Page 2 of 2
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

=]
¥

Certificate Number : SPR23010174-3 Page: 1 of 4
Customer

Equipment Name . Vibration Monitors

Manufacturer . Instantel

Model T N/A

Serial Number T UM14539

ID. Number . VM-NO-8

Environmental Conditions

Ambient Temperature shgmleph geph Received Date - 13Jan 2023
Relative Humidity B ohr G of Calibration Date © 17 Jan 2023
Location of Calibration * In-Lab Recommend Due Date 1 17 Jan 2024
Calibration Procedure : In-House Method Date of Issue © 18 Jan 2023

Method of Calibration

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

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

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

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

Calibrated by :_ Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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é’y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o
2
E%o | Calibration Report

Certificate Number : SPR23010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353B04 LW231796 45941 13 Nov 2022
Traceability

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



Result of Calibration

Certificate No. : SPR23010174-3

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

Geophone P/N 721A3301 Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Unciit;exinty
Velocity (mm/s) 5.004 4.991 -0.013 0.059
Frequency Response Performance Test @ 5mm/s Unit : m/s?
Freguency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4.988 -0.022 0.058
20.0 5.008 4.986 —~0.022 0.058
50.0 5.007 4.990 =@E0AT 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4.990 =0:015 0.058
500.0 5.007 4,991 -0.016 0.058

SP-FM-04-15 REV.Q




Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

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

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.501 0.495 -0.006 0.0060
160.0 1.000 0.992 -0.008 0.012
160.0 1502 1.490 =0.012 0.017
180.0 2.000 1.985 =0.015 0.023
160.0 3.001 2.981 —-0.020 0.035
160.0 5.002 4.976 =0.026 0.058
160.0 89897 9.970 -0.027 0.12

Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85%

— End of Certificate -

SP-FM-04-15 REV.Q



CALIBRATION LABORATORY CO.,LTD. \:-'9’ A'iAB

.-'.I 'I' n%
7 SRR Y/ ANS} National Accreditation Board
\! ACCHREDII ED
,/ / \ -\\ EMANNC cruEs R
,,I il .'u‘ CALIBRATION AND
I_c DIMENSIONAL MEASUREMENT
( ACDM-2814

Accredited
ISO/IEC 17025

J,F ,\h\\‘.

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE : PH700

SERIAL NO. i 983068/93X218814/93X052911
CLID. NO. i 372200480

JOB CONTROL NO. : 220804077943

o _

DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

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

o -

Calibration Engineer

Approved By :

Authorized Signatory
10 August 2022

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

the International System of Units ( SI)

Certificate No. Q22077943

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

@clccalibration
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Accredited
ISO/IEC 170256

ANSI National Accreditation Board
ACCREDITED
=T

.S
=t B, A =

HE T 1T

(OIS CALIBRATION AND
1y DIMENSIONAL MEASUREMENT

ACDM-2814

Supplement to Calibration Certificate No. Q22077943

REPORT OF CALIBRATION _
FOR _
NOMENCLATURE :  pHMETER 23 SEP 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. :  983068/93X218814/93X052911
LOCATION SITE :  LABORATORY

DATE OF CALIBRATION : 04 August 2022

ENVIRONMENT CONDITIONS :

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

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

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and Reference Material (RM) and comparison with Dry Block Calibrator, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q22077943A1
F3-012-04/01-12 page 2 of 4

@clccalibration
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CALIBRATION LABORATORY CO.,LTD. W%, ;

ACCREDITED

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

Supplement to Calibration Certificate No. Q22077943

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

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

Certificate No. Q21111638, Due Date 23 November 2022.

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

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

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

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

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

Certificate No. 4281-12405788 , Due Date 30 June 2023.

UNCERTAINTY :

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

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

Certificate No. Q22077943A1

F3-012-04/01-12 page 3 of 4

@clccalibration
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CALIBRATION LABORATORY (0. LTD. &, :

ACCREDITED

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

Supplement to Calibration Certificate No. Q22077943
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

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

of pH meter.
CALIBRATION DATA
23 SEP 2022
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (+ pH)
1.680 1.70 289 -0.020 0.010 2,00
4.000 4.01 148.3 -0.010 0.010 2,00
6.996 6.99 -27.1 +0.006 0.013 2,00
10.007 10.01 -197.2 -0.003 0.013 2,00

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

2. TEMPERATURE RESULT [ THERMISTOR ]

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

100 25.01 25.0 +0.01 0.13

Note. Probe & 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q22077943A1

F3-012-04/01-12 page4of 4

@clccalibration


User
Rectangle


acA A Certificate of Calibration

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

Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 93907 and 93914
The standard for Photometric Certificate No. 9112739

Person in charge Authorized signatory

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

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

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

Delivering Growth - in Asia and Beyond. CALFM-C06-13: 20 Jul 2022
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Certificate No.: C06220365 Page 2 of 2

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

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

Photometric Accuracy (Absorbance)

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

Delivering Growth - in Asia and Beyond. CALFM-C086-13: 20 Jul 2022
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Accredited

1SO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER t SARTORIUS

MODEL / TYPE 8 AZ214

SERIAL NO. ; 28092281|MEC-LABO01]
CLID. NO. $ 362101621

JOB CONTROL NO $ 220718072052

o _

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

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

Calibration Engineer

Calibrated By :

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Units (SI')
Certificate No. Q22072052

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

[=]
[=]

@clccalibration


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle
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Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

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

DATE OF CALIBRATION ! 03 August 2022

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARDITISED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No. Q22072052

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY (0. LTD.
Agreldigd o TN S L isdies eS|

ISO/IEC 170256

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

CALIBRATION DATA
1. Error of indications [ Before Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g) Tt (mg)
10.0000 10.0000 10.0000 0.0000 g x
20.0000 20.0000 19.9997 -0.0003 - =
50.0000 50.0000 49.9991 -0.0009 c =
100.0000 100.0000 99.9992 -0.0008 o *
200.0000 199.9997 199.9975 -0.0022 = &
2. Error of indications [ After Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0001 +0.0001 0.07 2,00
5.0000 5.0000 5.0001 +0.0001 0.07 2,00
10.0000 10.0000 10.0002 +0.0002 0.07 2,00
50.0000 50.0000 50.0001 +0.0001 0.11 2,00
100.0000 100.0000 100.0001 +0.0001 0.18 2,00
150.0000 149.9999 150.0001 +0.0002 0.26 2,00
200.0000 199.9997 199.9999 +0.0002 0.33 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005

Certificate No. Q22072052

F3-011-04/01-12
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CALIBRATION LABORATORY CO.LTD. 1o AbﬂAB

:‘Iae_MRA ANSI National Accreditation Board

ACCREDITED

- i TR
c Lc LT DlmsngﬁékinLkug:sﬁ%‘zmsNT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 : " : 4\
[]
2 5 £ v
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certlficate ###
Certificate No. Q22072052
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE H ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE 3 AB204-S

SERIAL NO. : 1123163290[MEC-LAB02]
CLID. NO. : 362101622

JOB CONTROL NO. : 220718072053

CUSTOMER

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

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

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Units ( SI')
Certificate No. Q22072053
F3-011-04/01-12 page | of 4
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CALIBRATION LABORATORY CO.LTD. . ,dnp

]IBE_MM ANSI National Accredilation Board

ACCREDITED
EENEsE=E

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

REPORT OF CALIBRATION

FOR

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

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

DATE OF CALIBRATION H 03 August 2022

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

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

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Tahoratory Co., T.td.

REFERENCE STANDARD USED :

Weight Sct Mettler Toledo Class T2 S/N, 158850,

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

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

UNCERTAINTY :

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

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

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

c Lc IIIIIIII DIMENS!ONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

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

1. Error of indications [ Before Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (2) Balance (g) * (mg)
10.0000 10.0000 9.9999 -0.0001 - "
20.0000 20.0000 20.0001 +0.0001 = =
50.0000 50.0000 49.9995 -0.0005 ] >
100.0000 100.0000 99.9990 -0.0010 = -
200.0000 199.9997 199.9976 -0.0021 . =

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g) + (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9999 +0.0002 0.24 2,00

3. Repeatability of indications

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

200.0000 0.00005

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

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

CALIBRATION LABORATORY CO.,LTD.

mﬁm

1Iac_m[% ANSI National Accreditation 8oard

ACCREDITED
L IEONE OS]

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

ACDM-2814

3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0000 50.0000 50.0001 50.0000 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22072053
F3-011-04/01-12 page 4 of 4
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ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER i ISO LAB
MODEL / TYPE : N/A
SERIAL NO. 2 LAB20.121121
CLID. NO. i 232200090
JOB CONTROL NO. : 230114004593
CUSTOMFER
DATE OF RECEIVED : 14 January 2023 DATE OF ISSUED : 18 January 2023

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

Calibration Enginccr

Approved By :

Authorized Signatory
18 January 2023

This Culibratlon Certlflcate documents the traceabllity to natlonal standards, which reallze the units of measurement according to the

International System of Units ( SI)

Certificate No, Q23004593

F3-011-04/01-12 page 1 of 3
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CALIBRATION LABORATORY CO.,LTD. =\, '
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ACCREDITED
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il CALIBRATION AND
c I_ c i DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

o

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : ISO LAB

MODEL / TYPE : N/A

SERIAL NO. t LAB20.121121

DATE OF CALIBRATION : 17 January 2023

ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) °c Relative Humidity : (55 + 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 S/N. 44602,

Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261.

TRACEABILITY :

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

Certificate No. 19944, Due Date 26 January 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:2021)"

Certificate No. Q23004593

F3-011-04/01-12 page 2 of 3
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DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter.
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°0) (°c) (°c) (°c) t(°c)
25.0 25.02 24.6 +0.42 0.27
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°C) (%RH) (%RH) (%RH) + (%RH)
25 50.0 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 Certificate ###
Certificate No. Q23004593
F3-011-04/01-12 page 3 of 3
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER s SK
MODEL / TYPE 3 (-50)-50 °C
SERIAL NO. ! N/A[MEC-031]
CLID. NO. : 232201115
JOB CONTROL NO. : 230225021726
CUSTOMER
DATE OF RECEIVED : 25 February 2023 DATE OF ISSUED : 28 February 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
28 February 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. Q23021726

F3-011-04/01-12 page 1 of 3

@clccalibration


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


\\‘\\nlnp?’,

CALIBRATION LABORATORY Co.,LTD. i,a%m
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REPORT OF CALIBRATION
FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER : SK
MODEL / TYPE : (-50)-50 °C
SERIJIAL NO. : N/A[MEC-031]
DATE OF CALIBRATION : 27 February 2023

ENVIRONMENT CONDITIONS :

Temperature : @3t2) °c Relative Humidity : (55F 10) % RH

PROCEDURE USED :
This instrament was calibrated under procedure No. WI-305-64 based on ASTM E 77 : 2014 as calibration guidelines.
The calibration was performed by comparison with 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 S/N. 17115653.
2. Precision Thermometer, ASL Model F200-A-8 S/N. 014433/03 with [PRT S/N. PO00043543-1-10-19,L0193A-1-1.

TRACEABILITY :

1. The méasurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q22130792, Due Date 05 January 2024.

2. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Certificate No. PSL-T 0010/66,TT-0132-22,TT-0166-22. Due Date 06 November 2023,19 October 2023,01 December 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. Q23021726

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 DUC Reading were recorded and the means value were reported of four times measurement in the table below.
CALIBRATION DATA
CORRECTION OF TEMPERATURE
STD Reading ( 6 ) DUC Reading ( °¢ ) Correction ( e ) Uncertainty el °c )
0.11 0.0 +0.11
20.41 20.0 +0.41
0.13
25.35 25.0 +0.35
30.30 30.0 + 0.30
Range : -50 °Ct050 °C
Graduation : 1 c’C
Immersion Type : Total Immersion.
Correction of Reference Temperature ( 0 o )=0.1 c)C
Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 01 Page 39 of 138
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23021726
F3-011-04/01-12 page 3 of 3
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER 3 SK
MODEL / TYPE - 0-50 °C
SERIAL NO. : N/AIMEC-032]
CLID. NO. : 232201116
JOB CONTROL NO. : 230225021725
CUSTOMER
DATE OF RECEIVED : 25 February 2023 DATE OF ISSUED : 28 February 2023

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
28 February 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. Q23021725

F3-011-04/01-12 page 1 of 3

@clccalibration


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


W\
\\\“\\_\:/_// /)

CALIBRATION LABORATORY CO.,LTD. ﬂﬁ&

-
et
f///}?\“‘\*\\\ THAILAND
%, AN
el

c I_C NSC-TISI-TIS 17025
Accredited CALIBRATION 0059

ISO/IEC 17025 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE A LIQUID IN GLASS THERMOMETER
MANUFACTURER : SK

MODEL / TYPE : 0-50 °C

SERIAL NO. : N/AIMEC-032]

DATE OF CALIBRATION : 27 February 2023

ENVIRONMENT CONDITIONS :

Temperature : 23 + 2) € Relative Humidity : (55 T 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-64 based on ASTM E 77 : 2014 as calibration guidelines.

The calibration was performed by comparison with 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 S/N. 17115653,

2. Precision Thermometer, ASL Model F200-A-8 S/N. 014433/03 with IPRT S/N. PO00043543-1-10-19,L0193A-1-1.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q22130792, Due Date 05 January 2024,

2. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Certificate No. PSL-T 0010/66,TT-0132-22,TT-0166-22. Due Date 06 November 2023,19 October 2023,01 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. Q23021725

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 DUC Reading were recorded and the means value were reported of four times measurement in the table below.

CALIBRATION DATA

CORRECTION OF TEMPERATURE

STD Reading ( °c) DUC Reading ( °c) Correction ( °C) Uncertainty T ( °c)
0.10 0.0 + 0.10
20.49 20.0 + 0.49
0.13
25.53 25.0 + 0.53
30.46 30.0 + 0.46

Range : 0 °Cto50 °C
[o]
Graduation: 1 C
Immersion Type : Total Immersion.

[¢]
Correction of Reference Temperature ( 0 FC )=01 C

Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 01 Page 39 of 138

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

### End of Certificate ###

Certificate No. Q23021725

F3-011-04/01-12 page 3 of 3
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Avio200
Preventive Maintenance Report

Company Name: [

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 . ey
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)
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Procedure Checklist

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

1. General:

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

V1 Is the instrument operational?
2. Mechanical:

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

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

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

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

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

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

¥1 Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

V1 Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 3 of 6




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00764 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



User
Rectangle


| R

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 Bill To Name
van. Lt 15udiileds Aaudfauaun van. luk 15udiiled Aaudauaun
nalszadiles a.50yy3 alszadilng a.50yy3
Unusil 37 12130 TH Unusil 37 12130 TH
Customer Contact Phone Number Fax Number Email Purchase Order
Anuhsele auuas (wani) 089-150-9464 N/A laboratory.mec@gmail.com 66-01-004
Work Description
PM Avio200 1_2
Wavelength calibration
Scan prism
Scan Neon lamp
Cleaned torch Neb Spray chamber injector
Cleaned compartment door
Cleaned instrument
Replace PM Kt
Run performance test
Start Date End Date Work Description
14/02/2023 14/02/2023
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calioration | Next Callbration
Date Date
*** No Calibrated Tools Used ***
Material Used
ial
Part Number Part Description Note Lot/Seria Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 14/02/2023 6
SV000002 Service Travel 2.5
Work Complete Customer Signature Technician Signature
Yes No D

PM/OQ/IPV Left with Customer

Yes

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

Terms & Conditions

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

Taxes will be applied to your invoice if applicable.

14/2/2566 WO-02113798 Page 2 of 2
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Atomic Spectroscopy Standard T Th

Certificate of Analysis

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

Lot Number: 57-208CRX1

Certification Date:JAN — = 2022
Expiration Date: JUL 30 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 yg/mL  50.4 pg/mL 3103a* Ni 10.0 pg/mL 10.1 pg/mL 3136*
K 50.0 yg/mL  50.5 pg/mL 3141a* Sr 10.0 pg/mL 10.1 pg/mL 3153a*
La 10.0 pg/mL  10.1 pg/mL 3127a* Zn 10.0 pg/mL 10.1 pg/mL 3168a*
Li 10.0 pg/mL 10.1 pg/mL 3129a* Ba 1.00 pg/mL 1.00 pg/mL 3104a*
Mn 10.0 pg/mL 10.1 pg/mL 3132* Mg 1.00 pg/mL 0.996 pg/mL 3131a*

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

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to 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, Inc.

U.S.A. Tel: 1-203-925-4600

PerkinElmer’
U.5.A. Toll Free: -80[!-762-4000 _‘

e

RIS oS

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


User
Rectangle


Pinmr o

AtOI’l‘liC Spectroscopy Standard CERTI!FIED

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 58-169CRY1

Certification Date: MAY bl 2022
Expiration Date: NOV 3 0 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 99.8 pg/mL. 3103a* Pb 50.0 pg/mL 49.9 pg/mL 3128*
Ti 100 pg/mL 99.4 pg/mL 3158* Se 50.0 pg/mL 49.8 pg/mL 3149*
Cd 50.0 yg/mL  50.0 pg/mL 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-156CR,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.
U.S.A. Tel: 1-203-925-4600 ||’
U.S.A. Toll Free: 1-800-762-4000 |

) 7 ey £ i) ™ i Mo il s 6 ]2 : 3] e

PerkinElmer’

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

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

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

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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Perkin=lmeaer

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

LBNE15871984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017. ‘.3
/
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WUU NUY./auole
Form NSC/TISI 2

w =
lususauani
(Certificate No.)

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

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

&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

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

vafimualuNmsauETIves nesujuinmaasunazvejiRnsaeuiiioy

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

WUNYLAYNITSUTDMN  VadaU

(Accreditation No. Testing

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

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

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

2 S

(Wganili SuBUUN)
- o a W ')
sosavismsdiinanasgundniuggaEmnTsy
UfjUAsnsunuy

wyBnisdninaanasgunaasiusigea1n s
o\ e,
NN 7

NIENTNGNAMNTIN EninuannsgIuNdnfungnaInssy A
4,

(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
‘ViiJ']EJLa?Jﬂ'ﬁ%JUiENﬁ
(Accreditation No.)
atufl 02 DONIUAILATUN 18 LUWIEU W.A. 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]915‘18‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

0.01 mg/L to 5 mg/L

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

()

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

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

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

- Total Suspended Solids
5.0 mg/L to 2 000 mg/L

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

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

- Total hardness
1 mg/L to 2 000 mg/L
(expressed as CaCOs)

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

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

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

Standard Methods for the

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

part 2340 C O/

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

Wi 2/5



User
Rectangle


sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

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 Q/

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]3870
(Field of Testing) (Parameter) (Test Method)

ANVAWINR Y

(environmental field)

2. Ude (59)

(wastewater)

3. 141 hazuLEe

(water and wastewater)

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

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

pH
2.0 to 10.0

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

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

part 2540 D

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

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

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

()
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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
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