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a W Ta a a a o
5t Isdlaunivdadingasy 1

[

y 2]
- Snudhiumsase Un Anlnd % Anlnf
38aL1PUANI1INTIV (Description)
(Total) (Normal) (Abnormal) (% Abnormal)
ag29519meia 1y Tasunng 12 10 2 16.67
ATINBNWITENTION (ATA0A) 12 12 0 0.00
o =1 A
A399ANNANYTNVOAUTIAG DA 13 12 1 7.69
H =)
as1v3authaaludon 13 12 1 7.69
asIMsauvedla
BUN 13 13 0 0.00
Creatinine 13 13 0 0.00
"4
asram Isamnm 13 13 0 0.00
ATMIINNIUVOIAD
SGOT 13 13 0 0.00
SGPT 13 12 1 7.69
Alkaline phosphatase 13 13 0 0.00
ATNAVTTIOMNMITNIUVE oA 11 10 1 9.09
Y
ATENTTONINNT IAoY 5 4 0 0.00
i#hyeda 1 20.00




M39a3UHan3I9319

2 11 aenine ( Physical Examinati

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

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

2 2 ;‘ 48.0 155 20.0 Und 71 121/75 anuduTaiinldnd/Awesind Und
WHUN aglnansionazimmuziin = - pansrviumoil Taoimd Und Msnilsziri-Taadegunonsd

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

4 4 ﬁ 53.0 159 21.0 Uni 89 125/76 arwduTafielnd/Anesnd ind
WHUR ¢ aglwansionaziuzi = - waaz s umoa l Taounnd i

5 10 ‘_‘ 85.0 165 31.2 qan’hmwﬁmﬂ 106 138/87 anusulafindndAwesdng Jnd
LRUN : aglmnansiomaziumuin = - waasiumena W nounnd Und

6 1 ’ﬁ 79.0 166 287 gandunasiidnien 79 138/90 anwduTafiand/Anesing Und
LU : aglwansionazimmziin = - waasaviumoia W Taounnd nd

7 12 ‘_ 78.0 165 287 gantunaamioy 81 118/82 s TaRalnd Anaslng 1nd
LAUN : asdwansiomazimuziin = - waasaviumoia l Taouvnd nd

8 13 _ 69.0 162 263 gannusianmien 114 156/111 avduTafinguiniouAnasiind Aalnd
UHUN a‘;ﬂwam‘muazﬁmu:m = - mansrvinioia T Tasuwnd Und Asaszidr-anusiuTaiagegind

9 14 ﬁ 480 152 208 Unid 90 158/103 amusTafiagudniooinesng fimnd
HHU © aglnansiomaziuuiin = -pansaviumena i Taomd Und /Tamlszdrda-mmduTaitnga

10 15 ’ﬁ 56.0 161 216 Und 77 117775 A TadmlndAnoslnd Und
LU : agdnansionazimziin = - waasaviumoia W Taounnd nd
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ey s¥d %o - umena 01y Vi dauge BMI #an329 BMI Fnoy anuaulatia HanIIIANUAY Tafinnazineg NNITINATIVT Y
1 16 41.0 158 16.4 andunaai 76 114/66 anuduTafinUnd/Anasdnd Und
HAUD : aﬁﬂwaﬂﬂmmgﬁmugﬁ] = - nans1931ameia 1l Taounng Und
12 17 \; 55.0 145 26.2 gennusianmien 69 101/69 anwduTafiatnd/anesng Und
WHUR aglmansiomaziumsin = - nansrvi ol Taouwnd Und
”
ﬁﬁﬂﬂﬂﬂn‘lﬁﬁhﬂi?ﬂﬁ"lﬁfnﬂ NHUANUNIKNA : 12U
-Un@ : 10Au

Amily 83.33 %

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

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

v
ﬁ§1]ﬂ®ﬂﬂ”li!”ll1ﬂi’3‘i]

&
B0 - INaNa / UNUD

WINNUNINUA : 12 AU

-Un@ ;120w

-Anln@ : 0au

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

Anilu 100.00 %

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Few

agUwansionasimuziin = * pansasanmaniaieaiindon nuiianzandntesnniiomninmonangmin asfulssmuemsiisgmings s iedad Tiuas duazinludoas mnnarmudutueadoasininlnduaz wuivuauazgiliues

diadoanasinlng aadgeriiosninnnzlsaidon nasFnuummg
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Y
ﬁ’jﬂﬂﬂﬂﬂﬁ!’lﬂﬂi?%

NHANUNIHNA ¢ 13 AU

1n

f

12 AU

fmily 92.31 %

amilu 7.69 %

** pFineuazmund **

o a
DHUIY

FluTnadiu (Hb)

G Tansa (Het)

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

- Tl et (Lymphocyte)

=TT Tt (Monocyte)

amlnd
MI3-18, F11-16 g/dl

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

2-6%

o a
B UIY

-dTea Tuila (Eosinophil)
a =

UsgiinFinaunaadon

(Platelet on smear)

o ' =1 A

anvazgUnudahonnns

(RBC Morphology)

anln@
0-5%

Adequate

Normal




=S = = 5
mﬁnagﬂwamnmmsﬂumaﬂ (Chemistry)

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

¥ - wwmana / uwun

01

FBS Choles | Trigly HDL LDL BUN Crea Uric SGOT SGPT Alk HBsAg HBsAb HBcAb 'VDRL CEA PSA CA15-3
92 12 0.8 5.1 17 16 92
101 8 0.8 33 17 10 62
5 8 0.6 4.0 24 22 61
95 11 0.6 34 20 15 45
102 11 1.0 78 34 30 68
160 15 1.1 7.0 29 48 118
86 13 11 6.2 23 25 107
80 13 0.9 8.1 23 38 97
109 9 0.7 52 21 8 42
102 8 0.7 4.5 18 17 88
101 13 1.1 54 18 18 78
91 9 0.7 37 25 13 85
87 8 0.7 4.1 21 13 80
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v a v a
?@ﬂﬂﬂﬂf’niﬁnﬂi?m!ﬂZNﬁﬂi'ﬁ) 'E)ﬁ‘l.l1€l!m$ﬂ1‘ljﬂﬂ
18MNTID amlnd
o 7 a
szmnimaluden
Fasting Blood Sugar 13 12 9231 1 7.69 Fasting Blood Sugar 70 - 110 mg/dl
asrowsziluilinden
Cholesterol 0 0 0.00 0 0.00
Cholesterol < 200 mg/dl
Triglyceride 0 0 0.00 0 0.00 Triglyceride < 200 mg/dl
HDL-Cholesterol 0 0 0.00 0 0.00 HDL-Cholesterol (lusfufl stagatiaf) 35 - 60 mg/dl
LDL-Cholesterol (‘lusfurad arga'liid) < 160 mg/di
LDL-Cholesterol 0 0 0.00 0 0.00
A3IIMIMOUAD
BUN 13 13 100.00 0 0.00
SGOT (AST) 0-40 UL
Creatinine 13 13 100.00 0 0.00 SGPT (ALT) 0-40 UL
Uric Acid 13 13 100.00 0 0.00 Alkaline Phosphatase 30-130 UL
SGOT 13 13 100.00 0 0.00 assemsiauvedla
BUN 8- 25 mg/dl
SGPT 13 12 9231 1 7.69
Creatinine 0.6 - 1.3 mg/dl
Alkaline Phosphatase 13 13 100.00 0 0.00 o a A
ATIRITAUNIAGIATdEA
HBsAg 0 0 0.00 0 0.00 Ui Acid 26 8.2 meldl
HBsAb 0 0 0.00 0 0.00 asavhadusnay i
HBCcAb 0 0 0.00 0 0.00 HBs Ag (L%ﬂ ‘l’ﬁﬁ‘fl) Negative=Tsiwui¥e , Positive=Wuiso
HBsAb (Qﬁ :"u u 10d) Negative= 71/’7’111{}17(18@7} . Positive=ﬂ!;ﬁl7(mﬂ)
VDRL 0 0 0.00 0 0.00
HBcAb (Qﬁﬁuﬁu %) Negal[ve=1l/’W1.lijl(‘7f), Posilive=§{}17(‘7i)
Anti-HIV 0 0 0.00 0 0.00 P
asromulsauaziond
CEA 0 0 0.00 0 0.00 VDRL (nw150) Non-Reactive=Twunu 13 , Reactive=wunu Isn
AFP 0 0 0.00 0 0.00 Anti - HIV (190d) Negative=1unuiond , Positive=nutoad
e
ATINHIANTUVITUIS
PSA 0 0 0.00 0 0.00
P
CEA (a379manstiesue3 ad1 1d) Negative =1, Positive = Ainlnd
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 MManzIu Y% MMAAZIY HansIa ﬂ'lmﬂ mMMmanziu Y% MMAAZIY HansIa ﬂ'lmﬂ HansIv

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

2 2 2.56 2.68 95 ind 232 2.30 100 ind 91 nd
* HaAANIT0NMNTIHuveen Und

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

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

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

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

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

8 12 3.55 3.90 91 nd 3.32 332 100 nd 94 ind
* HaAsANIT0NMMNIuveten Und

9 15 221 3.13 70 Aaind 2.12 2.48 85 ilnd 9 nd

1dmien

* gansNaussanmMshauvenlea Amlnddnies aseenmdimoeminaue uaz14gnsailleaiudu
wazansindl

10 16 2.56 2.50 102 ind 2.32 2.07 112 ind 91 ind
* a3 ANT TN MNSTnuYedon Und

11 17 251 231 108 Und 236 1.97 119 Und 94 ind
* HaRsANIT0NMMNTIHuveten Und
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asdseamsinngIe WHPNUNIKUA : 11 AU
-Un@ : 10Au Amily 90.91 %
-AndnR : 1au Amilu 9.09 %

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




m3aglnansnsIvanssamnms1ady (Hearing Test)

y
i sHa Y- wnana UHUR ot aguwa Y3 aguwa
500 1000 2000 Average 3000 4000 6000 8000 500 1000 2000 Average 3000 4000 6000 8000
1 1 25 20 25 23 20 30 25 20 1hsgds 25 25 20 23 25 40 20 25 1hsgds
agiwanizn = yam thsefe ydhe Fhse 5 mslFaulnsaifleaiudeazaisathss fayndl
2 2 ; 25 20 25 23 20 25 20 25 Und 25 25 20 23 25 20 25 20 Und
ajiwansaa = yunind ydhe Und avsasaathszdamnt
3 3 _ 25 20 25 23 20 25 20 25 Und 25 25 20 23 25 20 25 20 Und
agwansan =y Und ydhe Und msesauthseand
‘ 4 10 _ 25 20 25 23 20 25 20 25 ina 25 25 20 23 25 20 25 20 ina
aywansaa = yunilnd ydhe Und avsasaathszSantl
‘ 5 12 ! 25 20 20 2 25 20 25 20 U@ 25 25 25 25 20 25 20 25 U@

agilwansan = yunilnd ydho Und avsasauthszantl

aslaeans1innsIg WHpOUNIKUA : 5Au e
N o 1. mansroaussonmms 1ABuna i mnefs $29am@ 500-2000 Hz AR TS MIeda $299278 3000-8000 Hz

-iUn@ : dau Aoty 80.00 %

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

3. szums Iaouiideathsz 31 nuneda szauFums 186uveay ( Hearing threshold ) Tunwdlaniwdnilaliauiu 25 db

Y v a o

-i#hsgda : 1au Aoty 20.00 %

4. 5zdums Idgudainduazaisnunmmd vineda Aundosedums 1dguiinnud 500,100 uaz 2000 Hz vesyFhaladie

wila Hszdu 1nndi 25 db
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uanmsufjinuanasnmstesiuuasudlunansenudaniadon
KAZINATNITAAMINATIVHDUAMATNEIWINGDN
UsEdmaunsngIAN-5ulAYN 2565

mileand Huaaamnisusiiainu

Ussmutiasi 211051639

Wianuaunia el

eiududnfia 819fan
Usznutinsil 21105/16390

v
o

AIBET AUagNTL wassuavivads suneuinvie JaminT1vys



1.

i

dyuinasnstlasiuuazudlunansznunedudauindon
ayUnanssdunsmuioulunasnstesiuazuilunansenudawanden 7
AUARINNAT DITAUITIBIUNMTIATIZRNANTENUA WInd ou Tassn1sindl oaws Au

gaannnIsulafiuyu i ogaamnssuneadne Usenuldngdl 21105/16090 veving

o

f

N

[

—

W

a.

(o)}

~

8.

mg,

0.330

0.264

0.198

0.132

0.066

0.000

Wudwdnin 819fan Aol vyl 1 suagwiiu uasvi 8 duarisass Sunathnve

wiaswy3 euvidsdedl na 1009.2/6234 asiuil 30 wowanau 2559 weasUld
weluil

o A o o oa v o X oda o oa Lo
. Msadunmsviuiiemedasinsiaiinsiuaveuwaiuiilavimilewaz iun

Vumsviuniesliagnsdaau anuunudslaseinisvmiosdinsiauiusnaniin
wilediianwamdududula

Wasdumsvimiledidulumuuaugislasinssimunlunsazdisna Tneda
vdledludnuuzdutula uazmuauamuaRTuTIL (Overall Slope) wasuti

wilaslalliAu 45 asen

. Aansuiusnadumesudasianeluiuilasinis wasidumavudwsidunng

asrsaiidensessuieiuiissmutneddsdiiiu sauiusnumuneus e
fuaw 30 A% wasinerwlutigauiuasadiiiouse
insaudleduiuszneunmsmilesuaslsdlidug Tuaswanifentulunisindadu
avonsiiandseguuinnuumaeniiléussTonisiuiy

- siiunisusuugessuulestunansevudwindouusialsddiu audszniansy

x o g Lo .
geannssuiugukansviliews ee Wilsdiuavedesiiufiszuulesiunansenu
FanndeulnelAsinsn

aa > o a g w ~ 9 o
. mmniqmuammimwmmL1Jugﬂmﬂumiaammumaizwm'lmﬂulﬂmmmum

1A59N13 UAENABINVANITINT

Falifinisnmaguamineudulssdmnd nieutsinniougunsaiiosfy
dunseduyaaalininnuvedasinsaldvausufihnu
Iavhsesnuunusazianssudunuiunisiuguiivhindes Ussdid 2565
W atauadednauulouisuazununnenssssuvIAnasd wandey nsy
gravnssuuguLAzMamilacs wazmhenuiideatedldiansan

. dgUnansianuasdeUAMNEILIndaY

2.1 ANIWBINA

ANLATFIU 0.330 mg/m’
/m®

0.148

0.121

Urunup iy

Andneaanas Urwrwszen (nddlndiign)

Onna-63 Bua-6a4 Ema-64 Oue-65 Oa.n-65

3UT 1 nsmluanamanisnsiainannmenielusuduazesauyiuasssi (TSP)
WisuiisuiuAmunsgu

s
mg/m Aunsgu 0.120 mg/m’

0.120 H

0.096 -

0.072

0.072 A

0.059

0.043

0.048

L
0.024
0.032
0.022
0.020
0.018
0.028
0.015
0.021
0017
0.032
0.026

0.024 A

0.000

dndneanmad drwamseon (ddlndiian) Unumuadiu

B p.n-63 B ua-64 Onn-64 B ue-65 O n.A-65

Ui 2 nemiuamamanisnsaviananmenmeluglduazessuaiinndt 10 luasey
(PM-10) W3suiiieuiuAanmsg

2.2 szhuidee

8 ) A13ATF U 70.0 dB (A)

0.027

ngneanned Tuwemazion (wasdlndTian) Udnmupdiu

W63 =R En.A-64 D65 W aA-65

3UN 3 nsmiuanamanisnainseduideaai 24 alus (Leq 24 hrs) iWieuiiiuiy
ANINIZIY

A3ATFIU 115.0 dB (A)

120

dnmupdiu

Andwannaa Yrwumszian wdslnddian)

W nn-63 Owe-6a Han-60 B e -65 BEaa-65

FUT 4 nymluananan1in I inTeAudesgedn (Ly.,) WisuilsuiuAmnsgiu

2.3 Anpuduaziiiou

nmsnsafamminduaziieuannissudantimies (ud mnuds
V0IOUNA N13IA Wazussdnenia) lassaniesusiugaamnssusiafiuyu
ilegmanunssunioads Usemutngd 21105/16390 wesinavudiudaie s1eda
F1uru 1 annd WWun truwmszien mddlndiian) fikiusnaudadeuganay 2565
wuh mansamaaasduasiioulufounaien 2563 uasfousmey 2565 &
AegluinasisnasgiumasemanszvsminenssssumAtasduanden 13ee
AmuaiasgunuasER U dsara A uas iounnn s ilesiiu Ay
A9 LAN 122 noudl 125 1 aatudl 29 fuanaw 2548 dusuiieu
WwB 2564 Wauna1au 2564 uaziiounanau 2565 wuimndasinishifinig
sudaniwiies esnuinasiuililivaddifismesisnusoisvesgnin

2.4 Aunwi

1. gauntmdaiiadu

nmsdseiuiiieddunsifuieg iy ikiunuiaiou
AAIAY 2565 WU ‘fja'qﬂ'w1ﬂﬂiﬂmiatjiwdwﬁuﬂiﬁﬁuﬁLﬁafqﬂﬂaﬁn
Aznau
2. gantmléau

Mnuan1sinssiquaindilddulaesoui uiilasanismdecusiiu
gramnssuvinfiuyy tegnamnssunoaine Ussniudasil 21105/16390
yosudaudie e s1uu 3 annil WWud thuimatadsennes uaz
thwmathunuesiu fdwusnauiafounaas 2565 wuih wamsiases
drulugydeeg Tuinmuel fvuad munzanniuUszniAnse s
n¥nenssITHTIALarAwInden Fas fvuavdninasiuazanmsnislung
FpnsdmiumstesiusuasisaguuaznisiesiuluFosdauandemiy
fiw woai. 2551 AfnslussAaniyiune 1y 125 neufivey 85 ¢ astudl 21
wquA 2551 uaziiusnsiime fisialioglunumisiuadivnzay ud
ogfluinasioulaugean Tiur Uisnavesudsasareiiomun (TDS) wardraa
nszd1aanmn (Total Hardness) sl o1adunaunandnumzgivszina
Vinituiidinarnduunaausiiugu feilesdussnaumand Ao cacos Tns
i Ca0 1iussdusznay fevas 56 uaz CO2 fovay a4 dedu Waiinns
avanefunlihimunssdlioglunusisnsgi



LE]ﬂﬁ’TSLL‘IJ‘U]' O

seugUguanaunguawn (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
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NM3dsRENLATYERY-dAN uazANARTLYB s sTITUTTidamiTa s
Tasensislasusiiugmanvinssuviaiiuyy iegasmnssunaaine Ussnudnsi 21105/16390
vasieiudwuda d1efan

1138197980 MATYEA-d9A wazauARLiuBIUTE I TUsanIsImilotweaslasinsmiliows iy
gravinsulinfiuyy Wlegnanynssuneaine Uszyulngdl 21105/16390 vessviugiudiia e1sdan U3iam
Tngsouiiuillasnis S1uau 5 wyfthu TasAaidudosay 20 vossuaundsanZeuluudazmtiu Toasiden

LEAAIAINTTINN 1

AT 1 IWIUNTEITIRENTNLATEEA-FIAN WazAUARTILYDIUSTYITY

Uszu1uuniinisansa

. . o : v FUIULUUHBUNY
3N0 Aua nyjtnu IUIUNEIATITIU
v
(ym)
8199 i 1 Uruhetey 307 61
Unvie vl 8 U mseien 380 76
AVGRR ,
NYN 2 VUM UDIUBY 443 90
gle M 2 Y1181y 445 89
\lag ,
ADULT il 6 trumeunen 150 30
39 1,730 346

X

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

dl' & A o A = Ao J & a J a I3
\w3esdlenldlun1sd1sia Ae wuvdsunu %ﬂmaﬂ%ﬂu%ﬂﬂﬂﬂﬂmQzﬂuUiﬂJﬂma%ﬂWﬂWNLﬂﬂUi%Lﬂu

'
3

Usyneume Ussiunisdunualfidfy Ao

- Yoyaniluvedlviduniual

- VBHANTUBUNNYATIDUAT

Y

4

a

- JaUAANUAATIUNLRBNTANIUAINTIUVDIUTIN

u
[ v 1% a

- doyasunansenufudanadenildiulutiagiu

- Joiauauuzifisiiu

msdunwaldunuutadgynu (Accidental Sampling) mamquﬁyuﬁ 5 vigUnu Tngvinsdrsaareau
3046 e wanseTevythulazsnuuuuasunwidnhfansei 1 Ineli38nsduntvaluszsneuduuuy
éﬁwmmﬁmLﬁumaaﬁwﬁm%’aL'%@W’%@GT@Lmuﬂ%hl,'%auﬁaeﬁmaiaiﬂmﬂmw Fansndendiognsuserng

lgnann15gusiaeg1935 Simple Random Sampling
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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
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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
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U000 ooo ood
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L hita/nau

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

[ \msughafivy [ afanuldfuussmauludiosiiu [ ssuvanssyUlnauazgulnafu
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usun Tud 1Buditisdo Aousalaur Shna
MINE ENGINEERING CONSULTANT CO.LTD.

| ANALYSIS REPORT

Data Provided by Customer
Customer Name  : avjudusin 819fan Tassnsmiioswsfiugnamnssuilafuyy iogramnsuneatne ssmudngd

21105/16390 Custom Code : M660018
Address s fuagneiiu dassuaavan dunelnvie §minsvys  Sampling Date  : 3-6 April 2023
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Method : High Volume Air Sampler
Sample Type : gmAluussenaily (Ambient) Report No. : M660018-01
Station : Sndraavas (UTM 47P 577689 E, 1489831 N.)
Data Provided by Laboratory
Laboratory Code No. : M660018/1 Received Date  : 7 April 2023
Analytical Date  : 7-12 April 2023
Report Date : 12 April 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 eSS Siankdard
(mg/m®) (mg/m?)
~ 03-04/04/2023 US.EPA 40 CFR 50, Appendix B | 0.059 |
Total Suspended Particulate (TSP) 04-05/04/2023 US.EPA 40 CFR 50, App-)e_r:d;x B i 0.069 0.330
05-06/04/2023 | USEPA 40 CFR 50, AppendixB | 0057
03-04/04/2023 US.EPA 40 CFR 50, Appendix J 0.029
Particulate Matter (PM-10) 04-05/04/2023 USEPA 40 CFR 50, Appendix ) | 0033 |  0.120
05-06/04/2023 US.EPA 40_CFR5‘6-A|;pend|x I | 0.027

Note: ! UszmeaniznssunisAawindesuvienii aduil 24 (ne. 2567) Beq dmusumsgiunamwenmeluussemelaeniily
Uszmelus1wfianiyiune iy 121 aswfies 104 ¢ Usenia o Juil 9 Bwnau w.et. 2547
Total Suspended Particulate (TSP) : fuagosdiuuangy \0de 24 dhlug
Particulate Matter (PM-10) : fluazessuwnaidinnd 10 luesey 1de 24 41l

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 ReV.06 03-04-2566


User
Rectangle

User
Rectangle

User
Rectangle


usun Tud 1IBuSITeso AouBalaun 1Ra
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

21105/16390

Data Provided by Laboratory
Laboratory Code No. : M660018/2

Model of Equipment : TISH
Certified Date : 5 December 2022

: UAg Wiy uaziuaava unelinvie damieseyd

Custom Code

Report No.

Received Date
Analytical Date
Report Date

Sampling Date

s efududde 81efan Iasinswilasusiugaavnssusinfiuyu ivegramnssunaade Ussnmudngi

: M660018
: 3-6 April 2023

: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Method : High Volume Air Sampler
: 9ImeluusIsIMATLU (Ambient)
s e wszien MATlndvian) (UTM 47P 579651 E, 1488541 N.)

: M660018-01

: 7 April 2023
: 7-12 April 2023
: 12 April 2023

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

Results Standard ”
Parameters Sampling Date Analytical Methods 5 3
(mg/m°) {(mg/m?)
03-04/04/2023 US.EPA 40 CFR 50, Appendix B | 0062
Total Suspended Particulate (TSF) | 04-05/04/2023 | USEPAGO CFRSO, AppendixB |  0.060 | 0330
05-06/04/2023 US.EPA 40 CFR 50, Appendix B 0.054
03-04/04/2023 US.EPA 40 CFR 50, Appendix J 0.029
Particulate Matter (PM-10)  04-05/04/2023  US.EPA 40 CFR 50, AppendixJ |~ 0.026 0.120
05-06/04/2023 US.EPA 40 CFR 50, Appendix J 0.024
Note: ! UssmAnuznssunisaawindenuiond atudl 24 (ne. 2547) Fes Amusanasgrugunmemeluusssmealaeialy
dazmalumvfinanuunm ey 121 aeufivery 104 ¢ Uszme o ﬁ}'uﬁ 9 Gamau w.a. 2547
Total Suspended Particulate (TSP) : JuagepsutruansTl wndy 24 Talus
Particulate Matter (PM-10) : fuazassunaidnnd 10 Tuaseu e 24 s
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/3

Do not copy partial of this analysis report without official approval.
MEC-FM-45 ReV.06 03-04-2566
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usdn Tud 18uBIGeso AouBaloun T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wevfududiin 819dan Tasansinileusiugramnssuvlinfuyu iegaavinssunoaine Ussnndngi

21105/16390 Custom Code : M660018
Address s fuas i wazsuarjian sunetinvie Swdasteys  Sampling Date  : 3-6 April 2023
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Method : High Volume Air Sampler
Sample Type s mAbuussemaialy (Ambient) Report No. : M660018-01
Station : thunuaddu (UTM 47P 577197 E, 1487428 N.)
Data Provided by Laboratory
Laboratory Code No. : M660018/3 Received Date  : 7 April 2023
Analytical Date  : 7-12 April 2023
Report Date : 12 April 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 5 B
(mg/m>) (mg/m>)
03-04/04/2025 | USEPA40 CFR 50, Appendix B | 0062
Total Suspended Particulate (TSP) -______O_fi—_OS/O4/2023 US.EPA 40 CFR 50, Appendix B 0.058 0.330
‘ 0—;)6/04/2023 US.EPA 40 CFR 50-,“;\.|:>;:>‘eﬂndix B 0.065
03-04/04/2023 US.EPA 40 CFR 50, Appendix J 0.029
Particulate Matter (PM-10) | 04-05/04/2023 US.EPA 40 CFR 50, Appendix J | o027 0.120
N (—)5;£)Z/04/2023 US.EPA 40 CFR 50, Appendix J 0.030

Note: ! UsmAnznssumsAaiandouuvian atiufl 24 (na. 2547) oq fvumnaspuguamenmeluussenalaeialy
dszmellusufisanpune idu 121 aeufiiay 104 § Usznie a il 9 Bomew w.a. 2547
Total Suspended Particulate (TSP) : fuazeeiuviuasy s wiln 24 Falus
Particulate Matter (PM-10) : fuazopsuunaidinnit 10 lunseu i 24 Falua

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-85 Rev.06 03-04-2566
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uSun Tud 1IBUBIGeSo AoUBAIAUN DA
MINE ENGINEERING CONSULTANT CO.,LTD.

| ANALYSIS REPORT

Data Provided by Customer
W | o w1 a 1a a a 2 ' o o o
Customer Name  : Wvjududndn 619fan Tasanisinilesusiivgaamnssuadinfiuyu iiogmamnssunaaing Ussnudngi

21105/16390 Custom Code : M660018

Address : fhuas1eiiu uasiuayavan sunedinvie fmdnsiwys  Sampling Date  : 3-6 April 2023

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Method : Sound Level Meter

Sample Type  : sz#uldes (Sound Level) Report No. : M660018-01

Station : Jacwaavias (UTM 47P 577689 E, 1489831 N.)

Data Provided by Laboratory

Laboratory Code No. : M660018/4 Received Date  : 7 April 2023

Report Date : 12 April 2023

Model of Equipment : Quest Model of Traceability : CA-12B/U2040047

Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023

Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 3-4 April 2023 4-5 April 2023 5-6 April 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
15.00-16.00 57.5 86.0 55.0 79.9 54.2 76.0
16.00-17.00 573 83.1 54.6 81.1 54.9 81.9
17.00-18.00 54.1 78.8 53.0 75.4 53.1 74.7
18.00-19.00 52.8 75.0 54.1 74.9 52.7 73.6
19.00-20.00 52.8 72.5 55.1 74.2 52.1 71.5
20.00-21.00 52.2 69.8 51.3 68.8 50.1 67.3
21.00-22.00 51.3 67.6 52.0 67.0 52.9 71.2
22.00-23.00 50.2 70.2 51.0 69.6 50.1 68.8
23.00-00.00 50.1 70.4 50.7 68.8 48.6 68.5
00.00-01.00 49.2 69.5 49.2 68.4 47.5 68.1
01.00-02.00 49.8 62.5 51.3 67.4 48.7 64.3
02.00-03.00 51.2 66.9 50.6 66.1 49.1 69.1
03.00-04.00 50.5 70.8 49.9 70.3 494 70.1
04.00-05.00 54.0 76.5 54.6 78.0 52.8 73.9
05.00-06.00 54.2 76.6 53.8 76.4 52.9 75.6
06.00-07.00 54.5 78.2 53.8 77.0 53.8 80.8
07.00-08.00 55.1 76.8 55.4 80.9 53.8 75.9
08.00-09.00 54.1 79.8 54.2 7.7 53.7 74.9
09.00-10.00 58.8 87.2 60.4 90.1 56.6 82.0
10.00-11.00 53.1 75.8 53.7 76.4 54.1 76.5
11.00-12.00 535 77.2 52.9 74.6 54.2 77.9
12.00-13.00 54.4 77.9 53.5 75.5 54.0 75.6
13.00-14.00 53.7 75.1 53.6 76.6 54.3 78.5
14.00-15.00 54.7 78.0 54.2 80.4 54.2 78.8
Average 24 hrs. 54.0 - 54.0 - 53.0 -

Maximum - 87.2 - 90.1 - 82.0
Standard”’ 70.0 115.0 70.0 115.0 70.0 115.0

Note: ¥ UsgnimrnuznIsunIsAswIndeuuviend athud 15 (w71, 2500)3ps-dvunnasgusedudedaeiily

Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 1/3

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

ANALYSIS REPORT

Data Provided by Customer
v v o w ' 1a a a < ' Iy L
Customer Name  : mmumumﬂﬂ 91978 IﬂsamimﬁaaLLiwuqmamnismuwuﬂvu LWE]QW&’Mﬂii&JﬂﬂﬂiN Udsymulasy

21105/16390 Custom Code : M660018

Address : iuageiiu uasiuajavans sneuinvie JawdnswyS  Sampling Date  : 3-6 April 2023

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Method : Sound Level Meter

Sample Type  : sufiuldes (Sound Level) Report No. : M660018-01

Station - S mszien madlndTign) (UTM 47P 579651 E, 1488541 N.)

Data Provided by Laboratory

Laboratory Code No. : M660018/5 Received Date  : 7 April 2023

Report Date : 12 April 2023

Model of Equipment : Quest Model of Traceability : CA-12B/U2040047

Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023

Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 3-4 April 2023 4-5 April 2023 5-6 April 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
15.00-16.00 52.0 75.0 54.0 74.9 50.9 73.9
16.00-17.00 52.2 71.9 54.0 73.8 50.1 715
17.00-18.00 52.3 70.7 49.1 68.8 50.0 70.5
18.00-19.00 51.5 72.5 50.6 70.4 48.6 71.3
19.00-20.00 50.2 65.7 49.0 63.1 48.5 65.3
20.00-21.00 48.8 64.0 48.1 62.7 47.9 64.8
21.00-22.00 48.7 65.4 48.3 63.8 47.5 61.7
22.00-23.00 48.6 67.1 48.4 66.4 q47.1 62.6
23.00-00.00 q7.5 61.8 47.9 62.2 46.9 61.6
00.00-01.00 46.8 60.4 47.6 61.6 47.1 60.8
01.00-02.00 46.9 64.1 46.7 63.0 q47.2 62.5
02.00-03.00 q7.1 63.4 47.2 61.5 q7.2 64.2
03.00-04.00 48.1 68.8 47.9 66.7 47.8 68.2
04.00-05.00 49.8 70.3 49.2 70.8 49.8 71.3
05.00-06.00 52.6 753 52.1 74.4 52.2 74.1
06.00-07.00 52.8 78.9 54.1 79.9 52.5 73.3
07.00-08.00 5313 73.8 54.0 779 54.6 79.1
08.00-09.00 55.2 78.9 53.8 78.1 52.6 76.6
09.00-10.00 52,2 73.9 52.3 76.0 519 76.2
10.00-11.00 514 72.7 51.9 73.8 51.7 73.8
11.00-12.00 51.2 75.0 51.3 76.1 51.4 74.3
12.00-13.00 51.4 72.2 49.9 71.6 51.7 77.8
13.00-14.00 52.2 74.3 50.4 70.2 51.0 73.0
14.00-15.00 51.8 713 51.0 71.6 51.1 75.4
Average 24 hrs. 51.2 - 51.0 - 504 -

Maximum - 78.9 - 79.9 - 79.1
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note: ¥ UssmmAnmznssunsasuindouuied atudl 15 (we. 25800308 fvusanmssusssudsdasialy

Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/3

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

ANALYSIS REPORT

Data Provided by Customer
W w o w s 1a a a | ] P o o
Customer Name mmumumﬂﬂ BNAAN qumsmﬁmLﬁwuqmmmﬁmuwugu Lwaqmamnﬁuﬂaasw Usenuunsh

21105/16390 Custom Code : M660018

Address : fuag iy uagsiuajvian dunetnvie Smins1wys  Sampling Date  : 3-6 April 2023

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Method : Sound Level Meter

Sample Type : szAudes (Sound Level) Report No. : M660018-01

Station s Ununuessu (UTM 47P 577197 E, 1487428 N.)

Data Provided by Laboratory

Laboratory Code No. : M660018/6 Received Date  : 7 April 2023

Report Date 12 April 2023

Model of Equipment : Quest Model of Traceability : CA-12B/U2040047

Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023

Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 3-4 April 2023 4-5 April 2023 5-6 April 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 61.1 82.4 60.8 81.6 61.5 84.8
13.00-14.00 61.1 84.1 61.0 83.7 61.5 79.9
14.00-15.00 62.9 86.1 61.8 83.3 60.8 82.3
15.00-16.00 61.5 86.0 62.2 84.5 60.6 82.9
16.00-17.00 58.8 80.0 62.2 87.7 61.8 85.5
17.00-18.00 58.3 80.9 59.8 81.0 60.2 82.1
18.00-19.00 57.7 82.2 60.2 83.4 50.1 81.6
19.00-20.00 57.0 7.7 57.5 77.9 56.1 74.9
20.00-21.00 53.6 70.5 56.8 77.9 55.3 75.9
21.00-22.00 54.1 72.2 54.2 72.3 52.8 70.1
22.00-23.00 53.0 70.4 53.6 70.8 53.0 70.7
23.00-00.00 52.7 727 54.0 70.8 53.2 713
00.00-01.00 52.5 70.2 53.0 67.2 53.5 69.9
01.00-02.00 53.2 70.3 52.8 69.1 52.7 68.4
02.00-03.00 52.3 68.3 53.3 70.4 53.2 72.6
03.00-04.00 52.6 72.7 55.5 76.4 55.8 789
04.00-05.00 58.2 80.7 58.6 80.2 59.0 80.5
05.00-06.00 59.8 81.3 62.3 83.9 59.8 81.5
06.00-07.00 61.9 84.0 62.2 85.0 62.3 83.9
07.00-08.00 61.9 81.9 63.7 85.3 62.6 84.3
08.00-09.00 62.8 83.8 61.5 84.6 61.6 84.6
09.00-10.00 62.0 83.6 60.8 81.0 61.4 80.6
10.00-11.00 62.5 82.5 61.4 82.3 61.5 82.7
11.00-12.00 61.7 82.5 61.5 82.1 61.8 82.2
Average 24 hrs. 59.5 - 60.0 - 59.6 -

Maximum - 86.1 - 81.7 - 85.5
Standard”’ 70.0 115.0 70.0 115.0 70.0 115.0

Note: U Ussmamauznssunnsfawindeuuviend atiudl 15 (w.ﬁyz’sﬁggyﬁﬂ\mﬂmwigmwﬁmﬁaaimﬂ"ﬂﬂ

Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 3/3

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

| ANALYSIS REPORT

Data Provided by Customer
v ow o w1 a 1a a o | ' v @ o
Customer Name : mmumumﬂﬂ 27941 T,ﬂﬁqmsmﬁmLquqmmm'ﬁwuwugu Lwaqmammiuﬂaasw UseMmuuns

21105/16390 Custom Code : M660018
Address : fuag Ny uazdualjivan dunelinvie §wminswys  Sampling Date  : 3-6 April 2023
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Method : Vibration Recorder
Sample Type : Aaduaziitey (Vibration) Report No. : M660018
Station : davwssien (adlndTam) (UTM 47p 579651 E, 1488541 N.)
Data Provided by Laboratory
Laboratory Code No. : M660018/7 Received Date  : 7 April 2023
Report Date : 13 April 2023
Parameter Result
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) - - -

Peak Particle Velocity (mm/sec) - = -

Peak Displacement (mm) : - :

Peak Sound Pressure Level ; pa.(L) =

Standard”

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

. a a v = 3 a < - ) a o
Note : R UsEMANTENTMNINGINITITUTIALAL AL INADY 1309 ﬂ'TVi'Uﬂll"lmiﬁquﬂ'J‘UﬂNi“&ﬂ‘ULaﬂquaﬁﬂqqﬂﬂuﬂb’wmuﬂ']ﬂﬂ'ﬁvnWiNEN'WU
- P ' < a o ar
a’wuw“],ui'mﬂQﬁnHLUﬂﬂq LA 122 saun 125 4 a97UnN 29 sUNAN 2548

N/A visnefia Frequency < 1 Hz, Velocity <0.130 mm/sec Lag Displacement < 0 mm
1ot a 1Y) =] P ' ) v & o a
lLifinnssubantimiio HBI9INDY LM NNITINYDING TLLUA

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

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

THAILAND

NSC-TISI-TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name : Wavududnin 81dan lassnsmilewwsiiugravnssusiadiuyu theagramnisuneains Ussmudasi

21105/16390 Custom Code : M660018
Address : fvagreiiu wazshuariaian dnetinvie fwminawys Sampling Date  : 6 April 2023
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Method : Grab Sampling
Sample Type : 1 (Water) Report No. : M660018-01
Station - hAPuUInaUadnaenauYadlATINTg
Data Provided by Laboratory
Laboratory Code No. : M660018/8 Received Date  : 7 April 2023
Sample Appearance : - Analytical Date  : -
Report Date : 12 April 2023
Parameters Units Analytical Methods D Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) = 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) o -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) b -
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 C) E -
Turbidity* NTU Nephelometric Method (2130 B) £ -
Sulfate* me/L Turbidimetric Method (4500~ SO E) = -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L e
Method (3030 F, 3120 B) than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmium me/L = P
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Total iron mg/L *x -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead mg/L il
Method (3030 F, 3120 B) than 0.05

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

2 Us*n'mﬂm*'ﬂ'ﬁ‘mmsaeLLmaaumew atuil 8 (1‘1 #l. 2537) sonmuadailunsy iwumzymmm‘suuaw‘iﬂ‘mﬂmmwﬁamﬂaauwwm
.6.2535 1594 n'muﬂmmﬁ'mnmmwm'lutmaqmmmu FiRuilumvinauiune ey 111 moufl 16 1 aviuil 24 ﬂun'muﬁ 2537
(‘Ui“’LﬂVI‘W 3)

* i’lami‘wmaauuaauaﬂwaumamiwiaa 1ISO/IEC 17025 mawaaﬂgummwmﬁan

x* "Lua”nmimﬂumama"l,ﬂ Luaﬂil’]ﬂWNIﬂ’i\iﬂ'TiE)EJiuWJ’NUiUUiQWU‘VILW@’UG\UB@HG}“‘HBU

a

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566


User
Rectangle

User
Rectangle

User
Rectangle


usUn Tud IBUDITESD AoUBalaun shia
MINE ENGINEERING CONSULTANT CO.,LTD.

THAILAND

NSC-TISI-TIS 17025

Testin

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

21105/16390

: uas it uazmuaava gneuinve Saniesieyd

: Sampling Team of Mine Engineering Consultant Co., Ltd.
-1 (Water)

- unnatnd eennes (UTM 47P 577655 E, 1489856 N.)

Data Provided by Laboratory
Laboratory Code No. : M660018/9
Sample Appearance : Ta luiflavnou lifindu

g 0623

Custom Code
Sampling Date

ANALYSIS

REPORT

: M660018
: 6 April 2023

: Fevuduindin 81efan TassnismilosusAugmaunssasiafiuyu iegaanunssuraaing Ussyudnei

Sampling Method : Grab Sampling

Report No.

Received Date

Analytical Date

: M660018-01

: 7 April 2023

: 7-12 April 2023

Report Date : 12 April 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H" B) 7.5 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
. . ] Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 380 1,200
than 600
. . Not more
Total Hardness meg/L as CaCO, | EDTA Titrimetric Method (2340 C) 330 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
- . 2 Not more
Sulfate me/L Turbidimetric Method (4500- SO4~ E) 64 250
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 mg/L 0.05 1.0
Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead me/L <0.01 0.05
Method (3030 F, 3120 B) Detected

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

a a Y v < o Y o o . w v v
2 Yszmensznsamineinssssuakazduaedan 5aa fmusndninasivazinsnishmslnmsdmiunsdestuimuasisaguuas
1Y 2 y s = = a ' a v g
aytesfuludeduademduie wa. 2551 ARuilusiafieanuuny wu 125 aouiiay 85 9 aviufl 21 wauaiau 2551
* emsvedeuiioguenveudienisiuses 1ISO/EC 17025 vasipslfjiinmsvaasu

Reviewed signatory

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

Approved signatory

2/3
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MINE ENGINEERING CONSULTANT GO..LTD. AN A LYS I S

THAILAND

NSC-TISI-TIS 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name : ¥asfuaiudiia 8198an Tasesnswillosusfugeamnssusiinfiuyu ivegeamnssunoasne Ussmudngi

21105/16390 Custom Code : M660018
Address : fuag iy uagdnuaivian suaelinvie Sminuys Sampling Date  : 6 April 2023
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Method : Grab Sampling
Sample Type : U1 (Water) Report No. : M660018-01
Station : Uuenatiunkuediu (UTM 47P 577102 E, 1487416 N.)
Data Provided by Laboratory
Laboratory Code No. : M660018/10 Received Date  : 7 April 2023
Sample Appearance : la fingnoudindos luillndu Analytical Date  : 7-12 April 2023
Report Date : 12 April 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Etectrometric Method (4500-H* B) 6.5 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
) . . Not more
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 171 1,200
than 600
L . Not more
Total Hardness mg/L as CaCO5 | EDTA Titrimetric Method (2340 C) 105 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
o : Py Not more
Sulfate mg/L Turbidimetric Method (4500- SO4~ E) 33 250
than 200
Arsenic* mo/L Digestion, Inductively Coupled Plasma S Not o5
Method (3030 F, 3120 B) Detected
Cadmium me/L Digestion, Inductively Coupled Plasma <0.002 Not 0.0
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total iron me/L 0.01 1.0
Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled PL Not
Lead me/L igestion, Inductively Coupled Plasma SOl o G0
Method (3030 F, 3120 B) Detected

Note: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 Ysgmmnsenseninennssranniuasiuandon 3o Amusndninusitasnasnslumdnmsdmiunmstesiuhuastsaguuay
miﬂaqﬁ'ulul.?gﬂﬁammﬁam{‘luﬁw 7. 2551 fifuilustefiaanuuny tdu 125 noufiiay 85 ¢ asTufi 21 weumau 2551
* sienamedeuiioguenuautiensiuses ISOAEC 17025 vesvipsljiRmannagey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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RECALIBRATION

I I S c H DUE DATE:
} ‘ } 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 \/A”(*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(—l-,—Z-:Tj-)( 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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Acouslic Laboratory
Thailand

Certificate of Calibration

Order No: 2203040
Certificate No.: C2203-0102

Customer:

Date of Calibration: 2023-03-22

Date of issue: 2023-03-23
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

'I'ype: CA-12B

Serial no: U2040047

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

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

Preconditioning:

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

Instruments and Program:
A 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
1 110.0 | 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 + 2023-03-22
Date of issue : 2023-03-23

Page 2 of 2
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ACCIlLDITLCD

CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

=

CLC
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

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
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j CALIBRATION LABORATORY Co.,LTD.

AR
W e N ETmnee

CLC

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

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

DATE OF CALIBRATION ! 03 August 2022

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARDITISED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No. Q22072052

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

@clccalibration
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CALIBRATION LABORATORY CO.,LTD. . ¢

anC-EEqR’?_\ ANSI National Accreditation Board
% :_‘.-;- % = sliee s
CLC
Accredited

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 = 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
page 3 of 4

F3-011-04/01-12

o

@clccalibration
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CALIBRATION LABORATORY CO.,LTD. AbﬂAB

o~ -
:‘Iaew ANS! National Accreditation Board

ACCREDITED

_ ; ETE
il Je CALIBRATION AND
DIMENSIONAL MEASUREMENT
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 £ 2
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certlficate ###
Certificate No. Q22072052
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY Co., LTD. \g/ ke

\
7\ \
| Al TN/ ANSI NLAnaT Accseditalion Eoant
ACCREDITED
R —
,_.,u. i ‘\,‘\ CALIBRATION AND
C l_( f DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

4”‘

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 LABORATORY CO.LTD. &2 AthB

jlae:mpm

ACCREDITED
[ ELD BED 1 PO |

CALIBRATION AND

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

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

1. Error of indications [ Before Adjustment ]

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00005

Certificate No. Q22072053
F3-011-04/01-12 page 3 of 4
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Accredited
ISO/IEC 17025

CALIBRATION DATA

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

CALIBRATION LABORATORY CO.,LTD.

Anim

1'38_&3% 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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Accredited
ISO/IEC 17025

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
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CLC

Accredited
ISO/IEC 170256

Supplement to Calibration Certificate No. Q22077943

ANSI National Accreditation Board
ACCREDITED
WS
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

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

DATE OF CALIBRATION : 04 August 2022

ENVIRONMENT CONDITIONS :

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

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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g ! \a
TR CALIBRATION AND
DIMENSIONAL MEASUREMENT
Accredited i -
ISO/IEC 17025

Supplement to Calibration Certificate No. Q22077943

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

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

Certificate No. Q21111638, Due Date 23 November 2022.

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

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

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

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q22077943A1

F3-012-04/01-12 page 3 of 4
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fealp 1™ CALIBRATION AND
c Lc it DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17026

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

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

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

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

2. TEMPERATURE RESULT [ THERMISTOR ]

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

100 25.01 25.0 +0.01 0.13

Note. Probe & 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q22077943A1

F3-012-04/01-12 page4of 4
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ISO/IEC 17025

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
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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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Accredited CALIBRATION 0059
ISO/IEC 17025 CLC

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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Accredited ACDM 2814

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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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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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.

1A Aiapoy mATUTAD §afin

DK6H Technology Limited

2533 OUUHYIN WBVIN LeanIETUUY NJIMNINIURT 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Emall: Info.callbration@dksh.com  Website: www.dksh.com/scientific-thailand

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

uhin Aiaediey maTuTald $7in

DKSH Technology Limited :
2533 AuNAIIN U ILNRIN wANIETIUY NYIMWENIUAT 10260 The End Of Cemﬁcate

2533 Sukhumvit Road, Bangchek, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Emall: info.calibration@dksh.com  Webslte: www.dksh.com/sclentific-thalland

Delivering Growth - in Asia and Beyond. CALFM-C086-13: 20 Jul 2022
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Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

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

Company Name:
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 10f2
Ct_lstomgr Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-01675332
Name: Number:
Date PM Performed: 3-May-2022 Next PM Due Date: 3-Nov-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 . 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
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch 2

Additional Reagents and Standards Required for PM

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

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
V1 Is the instrument operational?

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.64 Passed
Mg 280.856 %RSD <1 % 0.73 Passed
Mg 285.207 %RSD <1 % 0.54 Passed
Ba 455.403 %RSD <1 % 0.51 Passed
5.4 Mn BEC:

¥1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

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

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: A Date:
3-May-2022
. (DD-MMM-YYYY)

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

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

Atomic Spectroscopy Standard e

Certificate of Analysis

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

Lot Number: 57-024CRX1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of certification.

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

Certifying Officer:

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

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

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

VL T R ST (R NS R

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

Atomic Spectroscopy Standard

Certificate ﬁid@sﬂ

PerkinElmer Number:  N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO-

B - - 2021

Certification Date: FE

Lot Number: 54-134CRY1
Expiration Date: AUG 3 0 2022

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled
As 100 pg/mL 100 pg/mL 3103a* Pb 50.0 yg/mL
Tl 100 pg/mL 101 pg/mL 3158* Se 50.0 yg/mL

50.0 ug/mL  50.0 pg/mL 3108*

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

SRM
3128*
3149*

Measured
50.1 yg/mL
49.9 yg/mL

Cd

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

Refer to side 2 for details of certification.

le to NIST
Balan i i i ts tracedd : :
ces are calibrated with weight 5€ Jards are stable and accurate to £0.5% of certified
rmal laboratory

We guarantee that our PerkinElmer Pure Atomic S ol

. ectroscopy htl
concentration until the expiration date, provided e, standards are k¢ ”'egan);Ic?pped and stored under T:o and diluting to final
conditions. This value is the sum of cumulative errors associated with thr (18 r¥1 L8] deterrninetions. PR S mg'd leached, triple-rins
volume. For these solutions we use high purity acids, ASTM Type | waté egohm double deionized), an e
ed bottles. All glassware used is class A.

) Certifying Officer:
PerkinElmero u.s.A Tel: 1 g
‘ u.5.A. Toll Free: 1-800-7 2
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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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feudl drsuaiy Whaszv
1 Cyanide Distillation, Colorimetric Method®!
2 Formaldehyde Distillation, Colorimetric Method'?
3 Phenols 1) Distillation, Chloroform Extraction Method™

2) Distillation, Direct Photometric Method®!

¥
U1 ldfy 37u9u 18 578015

fdudl drsuaiy EERIGERER]

1 Antimony Digestion, Inductively Coupled PLasmaIMethodB]

2 Arsenic Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Beryllium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

7 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

8 Chromium (V1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™!

10 Lead Digestion, Inductively Coupled Plasma Method™

il Manganese Digestion, Inductively Coupled Plasma Method™

12 Nickel Digestion, Inductively Coupled Plasma Method™

13 Phenols 1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method™

14 | pH Flectrometric Method"!

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method!™

18 - liZing Digestion, Inductively Coupled P{ia\s\;.a Method®!

Elazj,ﬁgg...
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**™

2) Digestion, Inductively Coupled Plasma Method®”?
2 Arsenic _ 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"

2) Digestion, Inductively Coupled Plasma Method®"!
3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"

2) Digestion, Inductively Coupled Plasma Method™"
4 Beryllium : 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method®”
5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!47]

2) Digestion, Inductively Coupled Plasma Method!”
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"]

2) Digestion, Inductively Coupled Plasma Method!"!4
i Chromium (lll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!47]

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
MethodP4:" ]

8 Chromium (V1) Alkaline Digestion, Colorimetric Method™*!

9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*7]

2) Digestion, Inductively Coupled Plasma Method®”
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"]

2) Digestion, Inductively Coupleg:iiya Method®"!

L=

11 Lead...
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il Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"]
2) Digestion, Inductively Coupled Plasma Method™"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"
2) Digestion, Inductively Coupled Plasma Method®"
18 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!"*"!
2) Digestion, Inductively Coupled Plasma Method®™
14 | pH Electrometric Method®%
15 Seteniunﬁ 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"!
2) Digestion, Inductively Coupled Plasma Method™”
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*™
2) Digestion, Inductively Coupled Plasma Method®™
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*%" '
2) Digestion, Inductively Coupled Plasma Method®"
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"
2) Digestion, Inductively Coupled Plasma Method®™"
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"
2) Digestion, Inductively Coupled Plasma Method®"
Ay 972U 15 578013
Seudi dsuaiy Wasien
1 Antimony Digestion, Inductively Coupled Plasma Method™"!
2 Arsenic Digestion, Inductively Coupled Plasma Method®"
3 Barium Digestion, Inductively Coupled Plasma Method®"
4 Beryllium

Digestion, Inductively Coupled Plasma thhod[m

5 Cadmium...
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5 Cadmium Digestion, Inductively Coupled Plasma Method™”

6 Chromium ' Digestion, Inductively Coupled Plasma Method®”!

7 Chromium (lll) Digestion, Inductively Coupled Plasma Method; _
Alkaline Digestion, Colorimetric Method; Calculation
Method[5,6,7,8]

8 Chromium (V1) Alkaline Digestion, Colorimetric Method%#!

9 Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method®”?

11 Nickel Digestion, Inductively Coupled Plasma Method®™”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”?

13 Silver Digestion, Inductively Coupled Plasma Method®7

14 | Vanadium Digestion, Inductively Coupled Plasma Method®"

15 Zinc Digestion, Inductively Coupled Plasma f}ﬂe’;hodmﬂ

19Na158198¢

1. NTENTNPAAMNTIU. UITNIANTENTNOAENNTTY, N.A. 2548, 3o miﬁﬁmﬁ'aﬂ.ﬁgaﬁa
Fanillduda svdvyunen. 25 unsia 2549, 1duil 123 neuiew 114

2. anmAmnssudwindenwisemelng. giiedtasesiinde. fusiaded 4. nyaunma:
ISOULMNIIRUN, 2547.

3. APHA, AWWA, WEF. Sta;wdard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017. _

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...



- -

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9_045D§S£)$) .
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Form NSC/TISI 2

Tufuseaaedl  22-LBO164
{Certificate No.) 7777

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

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

&y o
ARRHTERT
(Address)

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

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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(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 anlifawd il 18 wwiew 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
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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)

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 Testine)

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/
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(Scope of Accreditation for Testing)

atun 02 ponliausTuil 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)

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
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