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1. Tusau munn[{ i GILA
Please b”"BYﬂur Passbook and /o carﬂ 'rgher i uments wheryvisiting the Bank.
2 EUsmnuqun

ﬂﬁ %gmmn digymandondaldnnaiu wéai
KLNENAY, g m#a qﬁ g@ nJg itk nstayedrnouiinsiamsiiy
TRthaydet

Please keej icne passbaai in a secure p/‘(e and do not be placedvﬂder any umer persun s custody. If it is lost or stolen,
immediatel)

c W %#ssbank to account holding branch

for i :ssumg 3 new passhi k I’he qu passbonk can be renewed at any bran:h

3n 1awsnnauldawzd
Only the accaunt halder is allowed to make a withdrawal at any a‘:ranch

4 fia3rgndavtiiala 5] Ut Asthaw S
& S T6RInEanus Saludd kSafaun
The account balance shuwn in the passbook will be deemed correct only if itis verified with the corresponding record
kept by the Bank The passbook shauld be upda: ted once a month wuth Passbook Update Machmes or at any branch.

saeotoe

5 (i A G il
Interest for sawng account is cal(ulared ona ﬂav!y balance basis according to the actual calendar year. E.
6. Ot Uiy JnyB uaz/nsa =
qwinnAistmstikua

An inactive accaunt with a balance less than the amount specified by the Bank will be closed and/or
service charge may be levied on the a(coym as specified in the Bank's Tariff of Charges.

7. wurhnildsun: Totors ot Coniiani

The dEstll amount is pruzerted by the Dspus:t Protection Agency as prescribed by law.
aumnnu Urygiauh

) INAH121736 356-0-18.
Office Account No.
g .o 4
Gk 'lﬂﬁf‘}ﬁﬂ A
Gauys

Account Name

Knr?n‘.t’;[apﬂ aadodagidunavuiu
g Authorized Signature
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ATSWC nautduaalos ATM  ATSWP Anerdudi/usmslon ATM 5
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A o a o w
VIHN INHUAWE 31NN

- Snudhiumsase Un Anlnd % Anlnf
38aL1PUANI1INTIV (Description)
(Total) (Normal) (Abnormal) (% Abnormal)
ag29519meia 1y Tasunng 28 11 17 60.71
ATINBNWITENTION (ATA0A) 26 25 1 3.85
ANV AR iaADa 28 28 0 0.00
H =)
as1v3authaaludon 28 15 13 46.43
asIIMsMauvedla
BUN 28 28 0 0.00
Creatinine 28 28 0 0.00
"4
asram Isamnm 28 25 3 10.71
ATMINNUVOIAD
SGOT 28 25 3 10.71
SGPT 28 25 3 10.71
Alkaline phosphatase 28 28 0 0.00
ATNAVTTIOMNMITNIUVE oA 20 19 1 5.00
Y
ATENTTONINNT IAoY 15 6 3 20.00
i#thsza 6 40.00




msnaginansreiamenlilasunng ( Physical Examinati

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

1 1 106.0 165 38.9 gennuaIn 128 162/87 Ay TafingeAvasiduifialnd Aa1ln@
LIAUN : aglmnansionaziumiin = ~wasavsrmeiau Toind faaind asaanusmosiduds aossan i Tsanenna

2 2 _ 65.0 157 26.4 gandunasiidnien 74 104/88 arnduTafalndAnestng Und
WHUN aglwansionaziumziin = - waasaviumoia W Taounnd nd

3 3 _ 57.0 165 209 Und 89 139/84 st Tadimlod/Awenind Und
LHUN asdwansiomazimziin = - waasaviumoa l Taouvnd nd

4 4 ﬁ 83.0 160 324 gandunaain 96 140/90 awdTafingudnfosdwonin Aatln@
UHUN aﬁﬂwnmnungﬁmugm = - nansrviunioia T Taouwnd Und

5 5 _ 84.0 178 26.5 gennusianiey 73 164/86 mwiTaingyAnesnd fimlnG
LRUN : aglnansiomaziumiin = ~nansaviramenia i Tound fnind doauitni 2 11 msanmiufuiaaiofuay fuazesaazuaana Jsnlszid-anudulaiage

6 7 _ 58.0 165 213 ind 103 125/73 auduTafialndAnesng Aana
WHUN aglwansionazimmziin = ~mansanirameia i Towmd find derile msamduiunaaiofiauasiuazoos t’\'nﬂumm":umswu%quwwtf

7 8 _ 68.0 166 24.7 gandunmal 95 113/75 s TafinUnaamsUng in@
WHUR asdwansiomaziumziin = - waasaviumoia l Taouvnd nd

8 9 _ 78.0 160 305 gandunaain 97 131/92 awdTafingudniosdnonin Aatln@
UHUN aﬁﬂwnﬂnq)ungﬁumgm = - nansrvinioia T Taouwnd Und Asadszirdr-anuduTaiings

9 10 _ 100.0 177 31.9 gen NN 75 146/97 Ay Tafingudnfosmosing Aailng
HHUR © aglmnansionaziumuin g = - waasviumona U Taouvnd U@ /Tsailsziida-nnmam

10 1 _ 74.0 166 269 gendunusiidnien 81 130/86 anwduTafiand/Anesing Und

WHUN aglnansionazimmziin = -waasv3umend Tl Tasuwnd Und 1sadsedda-anuduTaiings
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o e 4 a_ = . o o < a g
A e 0 - WA 01Y 11 duge BMI #a0379 BMI Fns anuau Tafia wansInNAY TariauazSnos ANITIVATIITNMNY

11 12 64.0 176 20.7 Und 101 150/100 i Tafingudniosdnoning aina
LRUR ¢ a;ﬂwamnmmgﬁmu:ﬁ1 = - nansrvinioia i Tasuwnd fmlnd ﬁns&a AITAIUIUM foruau #u

12 13 _ 49.0 152 212 1nd 110 126/90 auduTafiatndAnesng 1n@
UAUN aglmnansiomaziumiin g = - mans1vi ol Taouwnd Und

13 14 _ 78.0 169 27.3 gendunusidniey 102 137/95 v TafinguinifooAwesind fimtlnG
HRUN : aglnansionazimuzin g = ~nansaniameta i Tommd fnlnd derile msamduiumeaiiofuauiaziuazoos v:’fnﬂumﬂi’:umswuﬁnwmmj'

14 15 ﬁ 73.0 170 253 ganTunaiamioy 52 127/84 awduTaiaUnd Awesdudanining Antln@
WHUN agdnansionazimmuziin = - aansrviumo T Taonmd 1nd Nsmlsedidr-vougniunnla

15 16 _ 64.0 173 214 Und 97 140/79 i Tafingudniosdnosing nalnd
LRUR ¢ a‘;ﬂwammumﬁmu:m = - nansrvi ol Taouwnd Und Nsmlsgidr-nnuduTatings

16 17 _ 75.0 170 26.0 genhnusianmiey 97 185/117 mwdTaingyAnsnd fintlnG
LRUN : aglmnansiomaziumsin g = - waaz s umona W Taounnd Und Nsmlsgdidr-nnuduTafingainimany

17 18 _ 65.0 162 24.8 gandunua 85 140/83 awduTafingudnifos/mosiing a1lng
LU aglnansionazimmuziin g = - pansrviumeil Taoimd Aaund awduTafings mssaonnafmmgnummditosnm

18 19 _ 67.0 168 237 gandunma 75 124/86 auduTafialndAmesng in@
WHUN agdnansiomazimziin = - waasaviumoia l Taounnd nd

19 20 _ 78.0 174 258 ganunusianien 71 144/91 awduTafinquindesanoning fin1lnd
UHUN a;ﬂwammumﬁmugm = - mansrvi ol Tasuwnd Und

20 21 _ 70.0 156 28.8 gennusianiey 78 120176 anwsuTafiand/Anesng 1@
UAUN aglmansiomaziumiin = - mansrvinioia T Taouwnd Und

21 22 _ 50.0 174 16.5 fndunmat 93 118/90 auduTafiandAnesng nd

LU : aglnansionazimmuziin g = - maas1vi el Taguwnd Unid
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@A Frd Fo - wwana 01y Vimin LRI BMI Han399 BMI Fnas anusuladia Wan3I9ANNAY Taiauaznes NINTIWATIVTNY

22 23 87.0 160 34.0 gandunaainn 121 135/90 sy TafiadndAwesiduiaiadnd Aatln@
LU ¢ a;ﬂwamnmmzﬁmu:ﬁ] = - nansrviunioia T Tasuwnd Und Nsmlsgidr-nnuduTatings

23 24 ﬁ 61.0 161 235 gandunus 105 159/90 Ay TafingudnfouAnosing Aailn@
AU : ﬁ‘gﬂwaﬁ‘;’;mmgﬁ]uu:ﬁ] = ~nansrviunioia ) Tasuwnd falnd ﬁ’aﬂuﬁmv‘i‘q 2 tha msamuRAarite Ay fuazepaaziauing Msalszirda-ig

24 25 _ 60.0 153 25.6 gendnusidniey 90 130/86 anwduTafiand/Anesing Und
LRUN : aglnansionazimmziin g = - waasaviumona U Taounnd Und

25 26 _ 73.0 167 26.2 gantunaiamion 101 117/78 oy Tanialnd/anesnd in@
LU : agdnansionazimziin = - waasaviumoia l Taounnd nd

2 27 _ 80.0 167 28.7 genunusianien 96 141/98 awduTafinquindesanening fintlnd
AU ¢ a;ﬂwamnmmzﬁmu:ﬁ] = - mansrviuneia i Taouwnd Und Tsnilsesidaini

27 28 _ 61.0 166 22.1 nd 54 152/66 amsuTafinguanfovAneadudinining fimnd
LRUN : aglmansiomaziumsin g = - waazaumona W Taounnd Und Nsmlsgdidr-nnuduTafingainmany

28 29 _ 55.0 165 202 ilnd 922 136/90 auduTafiandAnesng nd
LRUN : aglnansionazimmuziin g = - waasaviumona l Tnounnd Und

aslgeansiinnI9319me

NWHANUNIKNA : 28 AU

-Unf ¢ 11au

-Andnd : 17au

Aily 39.29 %

fily 60.71 %
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M319a3UNaN13AIININFI@NITII0N (Chest X-Ray)

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

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

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

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

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

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

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

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

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

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

*

agUwansonazimuzil =

Han1sATIAIEIYsaiveiiaidon Und



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

*

o & a N
HANIATINNNANYTUVDUNALDA Und

agpansionazdmmzii =
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Y
ﬁ’jﬂﬂﬂﬂﬂﬁ!’lﬂﬂi?%

NHANUNIKNA @ 28 AU

1n

f

28 AU

fanily 100.00 %

amilu 0.00 %

** pFineuazmund **

o a
DHUIY

FluTnadiu (Hb)

G Tansa (Het)

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

- Tl et (Lymphocyte)

=TT Tt (Monocyte)

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

anln@
0-5%

Adequate

Normal




=S = = 5
mﬁnagﬂwamnmmsﬂumaﬂ (Chemistry)

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

¥ - wwmana / uwun

01

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

4
¥0 - Wnana / Hun

oy

FBS Choles Trigly HDL LDL BUN Crea Uric SGOT SGPT Alk HBsAg HBsAb HBcAb VDRL CEA AFP PSA CA15-3
514 12 0.8 4.4 18 17 112
85 11 0.8 51 29 37 116
90 16 1.0 6.7 17 16 76
105 15 0.9 7.8 60 92 68
172 13 1.0 6.3 31 36 71
104 8 0.7 3.0 24 27 130
129 8 0.6 9.3 61 127 61
257 20 13 6.0 21 36 85
114 12 0.9 59 22 21 73
74 8 1.0 54 16 18 57
117 14 1.1 10.2 25 34 114
93 15 0.8 2.8 19 15 76
99 8 0.7 3.6 25 17 73
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v a v a
ﬂ§ﬂﬂﬂﬂf’nﬁﬁnﬂi?m!ﬂZNﬂﬂi?ﬂ 'E)ﬁ‘].l1€l!!ﬁ$ﬂnjﬂﬂ
18MNTID amlnd
. 7 a
szmnimaluden
Fasting Blood Sugar 28 15 53.57 13 46.43 Fasting Blood Sugar 70 - 110 mg/dl
asrowsziluilinden
Cholesterol 0 0 0.00 0 0.00
Cholesterol < 200 mg/dl
Triglyceride 0 0 0.00 0 0.00 Triglyceride < 200 mg/dl
HDL-Cholesterol 0 0 0.00 0 0.00 HDL-Cholesterol (lusfufl stagatiaf) 35 - 60 mg/dl
LDL-Cholesterol (‘lusfurad arga'liid) < 160 mg/di
LDL-Cholesterol 0 0 0.00 0 0.00
A3IIMIMOUAD
BUN 28 28 100.00 0 0.00
SGOT (AST) 0-40 UL
Creatinine 28 28 100.00 0 0.00 SGPT (ALT) 0-40 UL
Uric Acid 28 25 89.29 3 10.71 Alkaline Phosphatase 30- 130 UL
- " )5 €920 N o1 asromsmauvedln
BUN 8- 25 mg/dl
SGPT 28 25 89.29 3 10.71
Creatinine 0.6 - 1.3 mg/dl
Alkaline Phosphatase 28 28 100.00 0 0.00 o a A
ATIRITAUNIAGIATdEA
HBsAg 0 0 0.00 0 0.00 Ui Acid 26 8.2 meldl
HBsAb 0 0 0.00 0 0.00 asavhadusnay i
HBCcAb 0 0 0.00 0 0.00 HBs Ag (L%ﬂ ‘l’ﬁﬁ‘fl) Negative=Tsiwui¥e , Positive=Wuiso
HBsAb (9iifuin ioa) Negative=liinugiiaea) , Positive=Tniioa)
VDRL 0 0 0.00 0 0.00
HBcAb (Qﬁﬁuﬁu %) Negal[ve=1l/’W1.lijl(‘7f), Posilive=§{}17(‘7i)
Anti-HIV 0 0 0.00 0 0.00 P
asromulsauaziond
CEA 0 0 0.00 0 0.00 VDRL (nw150) Non-Reactive=Twunu 13 , Reactive=wunu Isn
AFP 0 0 0.00 0 0.00 Anti - HIV (190d) Negative=1unuiond , Positive=nutoad
e
ATINHIANTUVITUIS
PSA 0 0 0.00 0 0.00
P
CEA (a379manstiesue3 ad1 1d) Negative = 1Undl , Positive = finilnd
CAI5-3 0 0 0.00 0 0.00 ,
AFP (132041831 1430215 9611 Negative = 1Indl , Positive = An1/ni
. oA a . da aY o o oAby A g a a =T = - -
WINgY : 516M15 HBsAb 1z HBeAb FeaRandvineiesinuauiitigiguin hiadid hidehialnd PSA (ATIIMATINFULITIADUGNHIIN) Negative = 10, Positive = fig/n
Y
CA 15-3 (mnmﬁﬁﬁﬁuzﬁw’ﬁuu) <31.3U/mL




mzma;ﬂwamsmmﬁmmmwmsmmummﬂaﬂ (Lung Function Test)

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

ﬂ'lmﬂ MmMansiy % MMANSIY HanN3I ﬂ'lmﬂ MMansiy % MMANSIY HanN3 ﬂ'lmﬂ HanN3I

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

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

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

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

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

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

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

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

1antfoy
* ansnausTanMMsIauvesnlea Annddnifes aseenmasmomminaue uaz14gunsailleaiuiu
o

Hagasny

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

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

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

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

13 21 3.39 3.38 100 ind 2.99 2.85 104 ind 88 ind
* a3 EANT TN MMsIauvedon Und



User
Rectangle


[A0T] IHa
14 22
15 23
16 25
17 26
18 27
19 28
20 29

v
a;ﬂﬂaﬂmsmmm

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

° a
* HaAsANIT0NNNTINuveen Und

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

-Andnd : 1au Amilu 5.00 %

MsBwuIANNFUISIVRIANAALUNR

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ajnansan

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

-Un@ : 6nu
-Andnd : 3au

-ithsgda : 6au

Ay 40.00 %

Ay 20.00 %

Ay 40.00 %

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

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

oy

DU

T 25 db

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

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

& o ]
1ila 5560 11031 25 db
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11mmnmmzszuﬁﬂﬂﬁzﬁuﬁau AININU WA, 2566

wwased Snhdnd dsenmiiasti 21111716222 Fansaaugu luoygnatsznoudandw |

v d | ufi Jagsziiia {lo Tagaziliagega BICY wd |l uful Jagsziin {lo Tagszdagaqe/ | Hwilan

un | g - Aun | Swougine - L
apn | 1wes nn. nn, 99122023(N.) (wa3) agn | wes an. nn. WHRDN(N) (n3)
1 - - - . . 5 : 16 - : ; - : 5 -
2 - - - . : % : 17 - ; ; i : s -
3 - - - : 5 5 2 18 - . . P - - i
4 - - - : : : - 19 - -] - - - - -
5 - . - . : . - 20 - - - - - - -
6 . - - - - - - 21 - - - - - = =
7 - - - - - - - 2 . - - - - - -
8 - - = : . ; . 2 - : : - . ) ]
9 = - - - - - - 24 - - - - - - -
10 - - - s = - - 25 - - - - - - -
11 - - - - - - - 26 - - - - - - -
12 g - = - - - - 27 - z - - - : =
13 - - - - - - - 28 - - - - - - -
14 - - - . . . . 29 - - - - : : -
15 - - - - - - = 30 = < : . - z -
31 150 | 150 [7.89,10 150 1,250 92 :

uiagega/sanizale dee hiifu 169 Alanfu*

grqumanzsedo.... e

Ao
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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



11

LHNUNUUTS U EaUNUSNANITALEULATINAS

LaNaATILLU



uanmsufjianuanasnmstesiuuasudlunansenudaniadon
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=, . 2
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(MogRaIMAILdeaT )
dszmnninsh 2111116222

wisans viini

VINN DY 9108 Futaa
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Uszmudnsi 21111716222
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1. agusnasnistasiuuasudlananssnumednudauandeu

ayUnanisufiRnunasmstesiuuasudlonansynudannden wazanmsn1sina
ATIVEDUAMAINEININADI FUNANITRAITANTIBIUNTIATIZRNANTTNUA W Ind oY
lassmanilesus Augravnssuriafiuyu Wi egpannssuneasny Yssmudnsd
o o £ a o a o v w1 o
21111/16222 vesuweasid $1UdNG (U3 wiftuaie 91 Sudunsvhmiies)
P Y v e M
faegil vl 1 fuagnsiiu Sunethnvie Sminsays weasUlidwiolull

1. sndunshwesmuuwuisnsvimiiedismualy

2. wdsnmsiannuinamihsdediiidnvamdudutla

3, snflufanssumsvmiiesawlurisanandiuvindu

4. amsuiusnanduneaud wsianeluiiuilasinis wasdumeudusiduma
s iifeutessmindiuiissmudasidsdiifiu suinsnaeuneus wastuas
3.4 0% LLasL‘ﬁliiﬂ’ﬂllmwd’lﬂqﬂLLﬁﬂLLﬁ%‘LiN'ﬁﬁauLLN

5. UgnduliTasseunuaanituiivedsddiiiiu iledununtostunsisnsznsesy
Azed

6. lsdlifuvedasnsilszuutesturansenumadnui wisdou AuUsenAvesnsy
amavnssiuguuasmawiTows Teadwenmstnagy 3 fu fssuuasdthnugad
relfiAnduavoss TaisvdsmUnAqumsLLImEN U Eos

7. Yaltimsnvsguamminanuduuszdmnd
mdlasnslidaimenuusasmamsiiunuiumsiuiuivomiles Uszd
2565 1t o1aues od T NUUlEUIBLATUNUNT HENTETTUYIA Las E WInd ou
nsmqmmvmiimﬁuﬁmt,m:mimﬁaaui wasmbsnuiiieateddiasan

2. ajUnamsinnunsIvFaURMNWELIAS DY

2.1 AUAWRINA
NnRan1IATITinRunmendluglves uaroswvIuaoeTIN (TSP) Uay
Y3unarduazesswuiadnnia 10 luaseu (PM-10) $1uau 4 anil Taua druwn
wazion (slndiian) trunuesiu drinenlsddfuvedasintg wazdiulanat
Aruanaudadeuiunay 2566 wuin san1sasaiadmeglunasiinasgiuny
UszmaanznssuNsAuIndonuviand atufl 24 (w.a. 2547) 3es fvuasnasgiu
aunmemdluusssmealagiall) Ussmalusivisanpunyies 121 neufivy
104 4 Usgnia o Juil 9 Aonan we. 2547
mg/m’

ANLATFIU 0.330 mg/m’
0.330

0.264 -

0.231
0.195
0.207
0.187
0.220

0.198

0.132

0.066

0.000
drinnulsiiiiuadasing Jlanai

Yruwmszion (madlndiige) Jrumuadiu

Ea.n-63 B ila-60 Dan-s4 W iia-65 Ea.a-65 B ila-66

a

U7 1 nvmluanmanisasiainnunmerneluguiuazesiuuiuasssiy (TSP)
Wisuiisuiumunsgu

meg/m’ A131A55U 0.120 mg/m’

0.120 4

0.095
0.094
0.1
0.093
0.1:

0.096

0.072

0.048

0.024

0.000
dtnanlshifuvedasinis dulanain

drurmszian (adilndiign) Trumuadu

Ean-63 Oiia-64 Eaa-64 Diin-65 Ei.n.-65 Eiin-66

U7 2 e mlugmmanisaraatanuamenialuuduazessuunadnnii 10 luaseu
(PM-10) WwWisuiieuiuAanmnsgi

2.2 sEauides
nfeyananinvinseiudennde 24 43lue (Leq 24 hrs.) uavszauides
980 (Lusd $1071 4 @01l ldun druemszion (mdlndviga) Trunuessu

3

dinoulsifiuvediasanig wastulanaty Akumnuiadoudiunay 2566
nudn wan1sesavindidneglunasinnsgiunuuseniAnagnssunisiwandey
W@ atudl 15 (w.e. 2540) Sos AMvunsnasgussiudedaesiily

B W AnasgIu 70.0 dB (A)
70 - - " S < » « % o
= Y ? 3 g = T2
n = ° S =R Ca i 5 < P e
604 5 2o S 2 b RV
agwn 40
50 4
a0
30 4
20 4
10
0 T
Trwanwszian (wadlnavian) Trumua Gu drtinanulsiliduvadlasints Unilanatiu
Wen-63 Aiin-6a Ban-6a Bila-65 Oe.n-65 Oiir-66

U 3 nsmluanamanisnniaiasedudsanie 24 93l (Leq 24 hrs.) Wisuidley
flufnsgu

4B () AIMIgIL 115.0 dB (A)
120

F 1113

4.4
5
7
1§2.6

-3
N

95.6:

100

80

60

40

20

drihemilsdifuedasinig dnlanatiy

Yruvmszen mddlndiiga) drumusdiu

Oan-63 Oiia-6a Ban-6a Biia-65 Wan-65 Oila-66

U 4 rmwLLamNamimaﬁmszﬁmﬁmqaqm (L WBUBUAUAMNATEIY

2.3 dpnuduasiiiou

NNshamuaTIvdeuAAIduasteunnmssslaniuniles (s
2UNIA AINANITVIN UazlT8ABINTA) U 1 da1dl Yruwmszien (dslnd
ign) Mrinufafoudanau 2566 WU wan1InTIRianNdUEITiouiAm
nidannuansafieien e inanuduasiionasnriaiald fe Grmnuddes
11 118304 ApnuseunInguaatiosni 0.130 dadwnseiunil wavnsuda
v s A . oy
Wouni1 0 fadwas snviu ludeuduiau 2564 nslassnislifinisszidani
wiles ilssnnuiunausiisgrinislduadufivame sennudesnisvesgnen Tu
=l a a e a v - =) ' '
Weudamay 2564 uagdanau 2565 lifinsszidandiniioniiesninegsening
mMsingeingsuidn

2.4 AUl
1. gaunImIAINY
1nN15d153N U Asan 1 Tnd esusAugeamnssuviaiuyu tiie
' o { o o £
gRamnssuneas e Usenudnsil 21111/16222 veauensed 9U1dnd
(V38w wriiuane $17a Sutienisyiuuies) s1uau 1 aanil ldun vedn
prnauYedlATINg Anuanaudafeuiiuiay 2566 wuin ldaunsasiiunng
iusheghanyhmsiwsedls Wewinmdasisdildiinsyavenazneu
o = o - a & d4 Ao a a o g v
Wosndnsvhmiesusnaiiuifidugin nsdiidnsseidaiuenaril
WaenAuuaziavusnseiiuasnaiutednazneuld
PR
2. paunwildau
- P PRI & a0 a
Pnuan1T3aTeiaun i lddulneseui uiilasanisivdesws i
guannnssueinfiuyu iegnavnssuneadne Usenuldnsf 21111/16222
YDIUNBUTIA UIANA (UTEN Wwnituans e Surdanisimiies) S 2
anndl loun dhuimatnangennes LazsdiuInat UNLBISU ARNIUNNAUTS
a = g a € 1 1A i & o ]
Woudiuran 2566 nuin wan1siaszidiulng daeglunasimnund
WALNEANANNUTENIANTENTWNTNYINTTTTUIAUAYAWINA DN 1389 AvUA
naninaeiLazinasmslumaynnsdmsunstesiuiuasisaauuaznis
HostuluSesdunndonfuiy wa. 2551 Afurilusviaauune iy 125
moufiAy 85 ¢ aatufl 21 nguanau 2551 wagiiuemsiiwesiialieyly
nauditvuavanga usegluinnrioylagan
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nMsdsIvEnIwIATYERa-deA LazALRAIuTas ST BUiidamiiaans
Tassnswilasusiugnanvnssuviiniiuyu iiegaavnssunaaing
Uszyutinsil 21111/16222
209 UBaISIA S1UANAUSEM wfiudne s1ia Sudastenisiiniios)

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

M15197 1 FIIUNTETRANNATEEA-FIAN wazALARILYDIUTEITY

Uszy1uuiininnisansaa

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

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

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

¥

- Joyanuaudunsaunia

1

- foyanuAniundnensaiunanssuvesuen
- FoyaruransenuiudIndeuntnsulutagdu

¥

- YDLAUDLUZLNULGY

€

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

lassnsimilesusiugnavnssuviiafiuyy iegnavnssunaaie
Usznudnsi 21111/16222
o s Q‘
¥93 WA F1UdNA

e e s L (U3e W1 Huane 91ia Sudaen1svimiies)
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usdn Tud 1IBUSIteSo rouBaIaUN g
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : wienused S1dnA (U lndiuane Siia Sutunsiuniien) lasmswllewsAugnavinssusiiaygu
\egravnITuneasne Usenuldngf 21111/16222

Address vyl 1 dhuagefiu Suastinvie faninsieg Customer Code  : M660009
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 1-4 August 2023
Sample Type : o Aluussennaialy (Ambient) Sampling Method : High Volume Air Sampler

Station - thuwszien ddlndvign)
(UTM 47P 0579660 E, 1488524 N.)

Data Provided by Laboratory
Laboratory Code No. : M660009/1
Analytical Date : 7-17 August 2023

Report No. : M660009-01

Received Date  : 7 August 2023
Report Date : 17 August 2023

Model of Equipment : TISH
Certified Date : 5 December 2022

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

Parameter Sampling Date Analytical Method Result Standan
(mg/m?) (mg/m?)

01-02/08/2023 US‘EP.A,.‘}Q C_FRHSL(_J,AEp_endIX B 0.021

Total Suspended Particulate (TSP) |  02-03/08/2023 US.EPA 40 CFR 50, AppendixB |~ 0.019 0.330
03-04/08/2023 US.EPA 40 CFR 50, Appendix B 0.022
01-02/08/2023 US.EPA 49 CFR 5()_,_A_EQe[1E||><J 0.012

Particulate Matter (PM-10) 5 02—93/08/2023 US.EPA 40 CFR 50, Appendix J __ 0.011 L 0.120
03-04/08/2023 US.EPA 40 CFR 50, Appendix J 0.013

Note: ¥ Uszmenmiznssunssiindenuvienid atiufl 24 (wa. 2507) Fos fwumnasguamnmenmeluussenialagily
Vsvmelustaengunw iy 121 sewfids 104 9 Usene s $uil 9 Bovau w.a. 2547
Total Suspended Particulate (TSP) : s!uazaauw'maaaiw il 24 3l
Particulate Matter (PM-10) : uazsasuuinidnnin 10 luasou wde 24

Reviewed signatory

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

Approved signatory

1/4
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usun Tud 1IBUSIteSo PoUBAIaUr i
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : WgaiseA $1UARA (U3t lwnitume e Sudnanisviuniled) lnsemamilasusugaamnssuedinyu
egmamnTIuneade Usenudngil 21111/16222

Address Wyl 1 shuasnadiu Sunetnvie Swmdasyd Customer Code  : M660009

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 August 2023

Sample Type : gneluussemerialy (Ambient) Sampling Method : High Volume Air Sampler
Station E ﬁ'ﬁwuaﬁvu (UTM 47P 0577192 E, 1487443 N.) Report No. : M660009-01

Data Provided by Laboratory

Laboratory Code No. : M660009/2 Received Date  : 5 August 2023
Analytical Date : 5-17 August 2023 Report Date : 17 August 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Methed BesiL Stangiare =
(mg/m?) (mg/m?)
01-02/08/2023 US.EPA 40 CFR 50, Appendix B 0.021
Total Suspended Particulate (TSP) | 02:03/08/2023 | US.EPA40CFR50, AppendixB | 0034 | 0330
03-04/08/2023 US.EPA 40 CFR 50, Appendix B 0.025
01-02/08/2023 US.EPA 40 CFR 50, Appendix J 0.013 L
Particulate Matter (PM-10) _ 02-03/08/2023 | US.EPA 40 CFR50, AppendixJ | 0012 | 0.120
03-04/08/2023 US.EPA 40 CFR 50, Appendix J 0.011

Note:  Uszmimapenssuntsaaindouusisnd atufl 24 (wa. 2547) Fes ﬁ’muﬂmmigmﬂmmwmnm'l,uusiaqn'lﬂiﬂaﬁ"’alﬂ
Uszmelusiefianyunwn i 121 soufite 104  Ysema i $uil 9 doney wa. 2547
Total Suspended Particulate (TSP) : ﬂuazamumuaaasm \wde 24 Halw
Particulate Matter (PM-10) : duazeasuunadnndn 10 luaseu wie 24 2l

Reviewed signatory Approved signatory
T e T e e e e st
Reported results refer to submitted sample(s) onty. 2/4

Do not copy partial of this analysis report without official approvatl.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 1IBuditeSo rouBalaurn Tria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : wigu3ef §1U1ANA (U3EW w1ltuang 91ia Sudaunsvimiles) lassnisvileasiugmamvnssuiioyu
egmanvnTsuAeaina Usevulngdl 21111/16222

Address -yl 1 dhuaseiiu Suneuiavie Sewinsivy3 Customer Code  : M660009

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 August 2023

Sample Type : gnAluusseInIaaly (Ambient) Sampling Method : High Volume Air Sampler
Station : dhiinanulseliifureslasints Report No. : M660009-01

(UTM 47P 0576188 E, 1490185 N.)

Data Provided by Laboratory

Laboratory Code No. : M660009/3 Received Date  : 5 August 2023
Analytical Date 1 5-17 August 2023 Report Date : 17 August 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Result Standard
Parameter Sampling Date Analytical Method 5 5
(mg/m?) (mg/m°’)
01-02/08/2023 US.EPA 40 CFR 50, Appendix B 0.065
Total Suspended Particutate (TSP) 02-03/08/2023 US.EPA 40 CFR 50, Appendix B 0071 0.330
03-04/08/2023 US.EPA 40 CFR 50, Appendix B 0.069
01-02/08/2023 US.EPA 40 CFR 50, Appendix J 0.025
Particulate Matter (PM-10) 02-03/08/2023 US.EPA 40 CFR 50, Appendix J | 0027 |  0.120
03-04/08/2023 US.EPA 40 CFR 50, Appendix J 0.023

Note: vszmrnpuznssumsdanndenuriend atiufl 24 (e, 2547) Bos Amumnmsgunuamemaluussmealagialy
Usgmelustfnangune 1y 121 seufilay 104 9 Ussma o Fuil 9 Bewan we. 2547
Total Suspended Particulate (TSP) : Huazessuiuasssat iy 24 Falus
Particulate Matter (PM-10) : dluazeasvunadnnia 10 lueseu ade 24 Falus

Reviewed signatory Approved signatory
e e e e TR R S K e Y v e e R e i A ]
Reported results refer to submitted samplels) only. 3/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 18UBITeSO AoUBAIaUN T
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : WgausA 91UANR (USEW 1nfiugne 9110 Suduansiiuiien) lasimsumilessiuguaivnssuaiiayu
\WegmamnTINneaine Usevnulngd 21111/16222

Address :vyjfi 1 suaseiiu Sunetinvie Sewinsoy3 Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type : omaluussenniavialy (Ambient)

Station - Srulanatiu (UTM 47P 0577305 E, 1486705 N.) Report No.

Data Provided by Laboratory
Laboratory Code No. : M660009/4

Analytical Date : 5-17 August 2023

Model of Equipment : TISH
Certified Date : 5 December 2022

: M660009
: 1-4 August 2023

Sampling Method : High Volume Air Sampler

Received Date
Report Date

: M660009-01

: 5 August 2023
: 17 August 2023

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

Parameter

Sampling Date

Analytical Method

Result Standard ?
(mg/m?) (mg/m?)

- 01-02/08/2023

_US.EPA 40 CFR 50, Appendix B

0.039

Total Suspended Particulate (TSP) 02-03/08/2023 US.EPA 40 CFR 50, Appendix B 0.044 0.330
03-04/08/2023 US.EPA 40 CFR 50, Appendix B 0.039
01-02/08/2023 US.EPA 40 CFR 50, Appendix J 0.015

Particulate Matter (PM-10) 02-03/08/2023 US.EPA 40 CFR 50, Appendix J 0.017 0.120
03-04/08/2023 US.EPA 40 CFR 50, Appendix J 0.013

Note: P Usgnidmmenssansdauindenuiann® adufl 24 (wa. 2547) 3es ﬁ'muﬂmmig'mﬂmmwmmﬁ'l,umimmﬂimaﬁ"ﬂﬂ
UsznAlus1einansunen i 121 seufilay 104 ¢ Usenid o Fuil 9 Banen w.a. 2547
Total Suspended Particulate (TSP) : r'{uaxaaumuaaaifm e 24 Falue
Particulate Matter (PM-10) : {uazossuunaidnai 10 lunseu e 24 dalae

Reviewed signatory

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

Approved signatory
-_ e

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Wigusdf S1U1ANA (U3EW 1nfiuane 910 Fudanisviuviles) lassnswisasiugramnssuyiiayu
WageawnIsunaas e Usenudngi 21111/16222

Address il 1 duagnsiiu Sneuinyie Sminsivy3 Customer Code  : M660009

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 August 2023
Sample Type : JuLded (Sound Level) Sampling Method : Sound Level Meter
Station s thulmseien (wé’ﬂné’ﬁqm) Report No. : M660009-01

(UTM 47P 0579660 E, 1488524 N.)

Data Provided by Laboratory

Laboratory Code No. : M660009/5 Received Date  : 7 August 2023
Analytical Date : 7-17 August 2023 Report Date : 17 August 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323)139
Equivalent Sound Pressure Level (dB(A))
Time 1-2 August 2023 2-3 August 2023 3-4 August 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs, Lmax
14.00-15.00 54.6 85.4 52.3 83.3 56.0 79.0
15.00-16.00 514 774 50.8 75.3 53.8 79.1
16.00-17.00 51.8 78.4 52.0 79.3 56.8 82.7
17.00-18.00 49.1 75.2 53.2 718 51.6 65.9
18.00-19.00 54.1 70.3 52.7 74.1 53.3 73.7
19.00-20.00 49.3 67.0 49.2 62.3 50.6 59.5
20.00-21.00 48.8 59.5 513 62.6 49.5 64.4
21.00-22.00 48.3 60.5 47.9 58.8 47.1 60.9
22.00-23.00 48.0 62.8 46.9 64.8 475 66.0
23.00-00.00 48.0 66.9 46.6 57.2 46.6 59.2
00.00-01.00 47.0 59.6 46.8 58.6 46.9 64.8
01.0002.00 47.3 61.8 46.9 579 46.3 58.1
02.00-03.00 47.4 59.4 47.1 61.1 46.1 58.2
03.00-04.00 46.9 63.6 47.6 64.2 48.6 66.6
04.00-05.00 45.5 72.2 47.8 70.9 47.1 67.9
05.00-06.00 48.8 71.2 54.8 78.7 50.7 72.8
06.00-07.00 58.1 88.3 49.5 69.6 48.5 63.3
07.00-08.00 52.4 78.7 55.2 81.5 504 69.9
08.00-09.00 49.8 74.5 53.3 7T 55.6 79.7
09.00-10.00 50.1 81.4 54.8 774 50.7 6.7
10.00-11.00 45.5 70.7 52.6 73.6 52.5 79.7
11.00-12.00 45.5 70.3 51.1 66.2 49.3 69.2
12.00-13.00 48.4 65.6 50.1 71.6 51.7 73.6
13.00-14.00 50.9 74.1 513 69.2 53.9 78.8
Average 24 hrs. 50.8 - 51.3 - 51.6 -
Maximum - 88.3 - 83.3 - 82.7
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note : Y UsymArmunssunsaanndeuien® adudl 15 {Mﬂ%&auﬂmwﬁg'\uizﬁmﬁaﬂmaﬁ'ﬂﬂ

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
£ a al Q‘ o o o w .2 1 o I =
Customer Name  : WefusdA $1UANA (U3EM wiituene die Sudanmsvimiiog) lanmaviiowsivgramnssueiingu
WogmaIMNTINADaINe Usenulngfl 21111/16222

Address -yl 1 dhuasneiiu Sunethnvie Sinsivys Customer Code  : M660009

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 August 2023
Sample Type : 98ULEEN (Sound Level) Sampling Method : Sound Level Meter
Station ; ﬁwuwuaﬁfu (UTM 47P 0577192 E, 1487443 N.) Report No. : M660009-01

Data Provided by Laboratory

Laboratory Code No. : M660009/6 Received Date  : 5 August 2023

Analytical Date 1 5-17 August 2023 Report Date : 17 August 2023

Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669€

Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023

Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323139

Equivalent Sound Pressure Level (dB(A))
Time 1-2 Auegust 2023 2-3 August 2023 3-4 August 2023
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 67.0 89.6 65.2 86.0 66.3 88.9
12.00-13.00 66.2 90.2 658 90.1 66.2 87.8
13.00-14.00 65.3 87.9 65.2 87.7 65.7 87.5
14.00-15.00 65.6 86.1 67.0 94.7 66.8 89.4
15.00-16.00 64.4 85.4 64.6 85.5 66.6 89.0
16.00-17.00 63.8 84.9 63.9 86.2 63.5 89.2
17.00-18.00 62.0 84.2 62.4 84.9 63.2 83.7
18.00-19.00 59.8 83.0 60.9 86.5 60.9 83.8
19.00-20.00 58.4 82.0 584 82.4 59.5 84.4
20.00-21.00 56.2 82.3 55.3 76.8 574 814
21.00-22.00 53.5 73.9 53.7 74.6 56.3 813
22.00-23.00 53.5 80.6 51.6 759 56.1 85.7
23.00-00.00 52.9 78.9 51.2 73.5 52.8 739
00.00-01.00 51.2 754 50.8 73.8 53.1 75.6
01.00-02.00 513 73.8 54.8 79.2 525 75.8
02.00-03.00 53.1 77.5 54.0 77.6 53.9 78.3
03.00-04.00 56.4 81.1 57.5 85.2 554 79.4
04.00-05.00 59.3 82.0 59.0 82.9 58.2 81.1
05.00-06.00 62.8 84.6 63.8 88.7 63.5 88.6
06.00-07.00 67.0 89.5 65.8 90.5 66.7 8%9.0
07.00-08.00 67.4 876 66.7 88.0 66.3 89.9
08.00-09.00 69.0 95.0 68.9 94.6 67.0 88.5
09.00-10.00 66.8 90.4 66.2 91.3 66.6 89.6
10.00-11.00 65.9 874 65.4 88.3 66.5 88.5
Average 24 hrs. 63.7 - 63.5 - 63.7 -
Maximum - 95.0 - 94.7 - 89.9
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ! Ussmemmuznssunisaauindeuuviend atiufl 15 (e 2540) Fes fmumnasgrussiudedaeialy
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/4

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : wigu34A §1U1ANA (U3 Lndiuane drin Sudnisviuniies) lannsmilosusAugramnssuedayu
\WegmamMNIINNRai e Usenulngd 21111/16222

Address -yl 1 duagaiiu Suneuinvie St Customer Code  : M660009

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 August 2023
Sample Type : zAULEEN (Sound Level) Sampling Method : Sound Level Meter
Station s dlnaulsalufureslaseans Report No. : M660009-01

(UTM 47P 0576188 E, 1490185 N.)

Data Provided by Laboratory

Laboratory Code No. : M660009/7 Received Date  : 5 August 2023
Analytical Date : 5-17 August 2023 Report Date : 17 August 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 202303231139
Equivalent Sound Pressure Level (dB(A))
Time 1-2 August 2023 2-3 August 2023 3-4 August 2023
Leq 24 hrs. Lmax Leg 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 61.6 84.0 51.8 66.6 525 74.0
12.00-13.00 60.9 84.2 52.2 74.1 527 75.0
13.00-14.00 61.4 85.6 51.9 74.4 525 78.6
14.00-15.00 615 85.5 512 70.6 53.8 74.5
15.00-16.00 60.5 80.7 74.0 109.7 63.0 99.9
16.00-17.00 58.9 78.0 60.5 84.8 65.0 10.1
17.00-18.00 59.6 87.7 53.4 82.0 70.1 10.1
18.00-19.00 576 89.2 58.8 99.0 64.0 98.5
19.00-20.00 52.9 72.0 64.3 101.0 65.5 99.9
20.00-21.00 51.5 64.2 50.8 68.6 67.5 93.6
21.00-22.00 53.1 59.0 51.1 70.6 63.7 73.9
22.00-23.00 573 67.7 48.6 55.2 62.4 70.1
23.00-00.00 51.5 64.8 45.3 58.1 575 68.4
00.00-01.00 44.6 48.7 44,7 52.0 66.1 69.3
01.00-02.00 46.1 49.9 45.1 49.2 62.9 70.1
02.00-03.00 46.1 59.7 45.5 61.5 58.1 68.7
03.00-04.00 444 53.2 45.3 53.6 57.6 67.4
04.00-05.00 44.0 58.4 45.1 62.1 56.6 61.7
05.00-06.00 50.8 70.3 47.8 69.5 57.0 74.2
06.00-07.00 54.8 75.6 54.1 81.0 65.1 87.1
07.00-08.00 54.3 76.8 53.4 754 66.8 86.1
08.00-09.00 52.5 74.6 55.1 775 66.4 88.2
09.00-10.00 519 753 52.5 73.1 63.2 83.3
10.00-11.00 52.2 74.7 52.1 70.3 64.1 88.3
Average 24 hrs, 56.8 ~ 61.3 - 63.8 -
Maximum - 89.2 - 109.7 - 99.9
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ¥ Uszmamniznssumsiuandenuviend atiu 15 (g Zdiahesimunnasgusedudssdaeialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : W1gtus$A 31ANA (L3S niiuane Srda Sudrnnsviumiies) lassnswiiswsfiugeaivnssusioyu
\WogRAMNITINADATN Ysenulng? 21111/16222

Address ;i 1 dhuagaiu Sunetnvie Seriasiays Customer Code  : M660009

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1-4 August 2023
Sample Type : s¥euLded (Sound Level) Sampling Method : Sound Level Meter
Station - thulanatiu (UTM 47P 0577305 E, 1486705 N.) Report No. : M660009-01

Data Provided by Laboratory

Laboratory Code No. : M660009/6 Received Date  : 5 August 2023
Analytical Date 1 5-17 August 2023 Report Date : 17 August 2023
Model of Equipment : Scarlet Tech/S5T-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 1-2 August 2023 2-3 August 2023 3-4 August 2023
Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lrmax
13.00-14.00 64.4 86.7 64.9 83.8 64.3 86.0
14.00-15.00 64.9 82.2 65.0 86.9 63.0 100.4
15.00-16.00 63.9 81.7 64.0 86.3 65.4 100.8
16.00-17.00 63.1 80.6 64.0 88.0 62.2 99.2
17.00-18.00 61.9 81.7 61.7 85.1 66.1 95.8
18.00-19.00 60.3 89.0 571 834 59.5 104.0
19.00-20.00 59.3 84.3 58.6 78.0 62.6 83.4
20.00-21.00 56.6 75.9 571 81.1 61.1 84.3
21.00-22.00 55.8 757 54.5 032 62.8 103.1
22.00-23.00 58.0 86.4 53.6 Lo 579 82.3
23.00-00.00 54.5 719 56.9 87.3 56.7 784
00.00-01.00 54.3 757 55.8 82.7 56.1 76.6
01.00-02.00 54.3 76.5 52.6 72.5 57.0 79.2
02.00-03.00 53.8 74.2 54.1 78.0 60.1 93.1
03.00-04.00 54.5 76.6 55.0 77T 57.7 84.1
04.00-05.00 59.3 83.0 61.0 86.3 64.6 85.2
05.00-06.00 63.2 89.1 64.0 83.5 67.6 90.0
06.00-07.00 66.0 86.6 65.2 84.1 66.8 85.8
07.00-08.00 66.0 89.7 65.8 87.7 65.9 83.6
08.00-09.00 65.0 86.2 63.8 83.0 66.1 94.9
09.00-10.00 64.4 813 64.8 84.2 66.6 86.7
10.00-11.00 64.2 84.0 64.9 87.3 67.7 85.1
11.00-12.00 64.0 83.1 64.6 81.8 65.5 86.7
12.00-13.00 62.6 81.9 64.7 82.6 66.3 83.7
Average 24 hrs. 62.3 - 62.4 - 64.2 -
Maximum - 89.7 - 88.0 - 104.0
Standard"” 70.0 115.0 70.0 115.0 70.0 115.0
Note : © Ussmensiznssunisauwindouuviend atudl 15 (W.8-2500n3eg ﬁwuﬂmmsgﬂuszﬁutﬁﬂﬂﬂﬂﬁ"ﬂﬂ
Reviewed signatory Approved signatory
- s e
Reported results refer to submitted sample(s) only. 4/4

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : wieused S1U1dRR (USEM undiuae 310 Sudamsviuniles) lassnswvilesustugaavinssuriiayy
tWegmamnTINARaT I Useyudngi 21111/16222

Address vyl 1 fuageiu Sunetinvie Smdas s

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type  : avwduaziitey (Vibration)

Station : thurmszien (ddlndiian)

(UTM 47P 0579660 E, 1488524 N.)

Data Provided by Laboratory
Laboratory Code No. : M660009/9

Customer Code  : M660009
Sampling Date  : 1-4 August 2023
Sampling Method : Vibration Recorder
Report No. : M660009-01

Received Date  : 7 August 2023

Analytical Date : 7-17 August 2023 Report Date : 17 August 2023
Parameter i
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) 2 = -
Peak Particle Velocity (mm/sec) - - =
Peak Displacement (mm) - - -
Peak Sound Pressure Level ; pa.(L) -
Standard®
Peak Particle Velocity (mm/sec) - - B
Peak Displacement (mm) - - -
Note: P Ussmeinsewsremimennssssuvfuazawindon Boq dmumnnsgunuaussiudsuayamiduasiounnnsiuwilosiu

oa o ' P w a
mwuw"luiwnfamigmﬂm ey 122 e18un 125 9 897U 29 sUAN 2548

N/A vaeila Frequency < 1 Hz, Velocity <0.130 mm/sec waz Displacement < 0 mm

] P 2 A e a
luifinsssdaniiuviles weeainlififanssunisinmiles

Reviewed signatory

Approved 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
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MINE ENGINEERING CONSULTANT GO.,.LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : Wgsed S1Unénd (U3En wrfiuane drin Sudasnmavinnileq) lassnsvileausiugramnsauiiayu
{ ! v o <
\WegmamnTsuAain Ussnulngh 21111/16222

Address vyl 1 shuagnefiu duneuinvie Seinsiog Customer Code  : M660009
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4 August 2023
Sample Type : 131'1 (Water) Sampling Method : Grab Sampling
Station - hinduuinaesnaeneuvedlasins Report No. : M660009-01

Data Provided by Laboratory

Laboratory Code No. : M660009/10 Received Date  : 7 August 2023
Sample Appearance : - Analytical Date  : 7-17 August 2023
Report Date : 17 August 2023
Parameters Units Analytical Methods ¥ 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) i S
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) il -
Total Hardness meg/L as CaCO; | EDTA Titrimetric Method (2340 C) - =
Turbidity* NTU Nephelometric Method (2130 B) i -
Sulfate meg/L Turbidimetric Method (4500- SO4% F) i -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L a
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L e 2
Method (3030 F, 3120 B) than 0,05
Digestion, Inductively Coupled Plasma
Total Iron me/L " ”
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead me/L e
Method (3030 F, 3120 B) than 0.05

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

2 Ysgmannenssunyandouuvienia aduil 8 (w.f1. 2537) sonmumlunsssedygiduaiuasinuaunmiwndeuuisi
0..2535 Foe fvumnnsgruguntmiluuedahiany fuilusmeionyune wa 111 neudl 16 « axuil 24 quaitug 2537
(Usziandl 3)

3 ﬁ’uﬁﬁmmnisﬁﬂe‘mgmm CaCOs Wiund1 100 fadniunadns

* emsvaeuiloguenuautemsiuses ISO/EC 17025 vesasufiinisnnasy

* Liznusaifiudeglfidennlifivesnngneu

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysls report without official approval.
MEC-FM-45 Rev,06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD. | A AN ALYS IS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : Wgauid 31U1¢NA (U3 1nituene ia Sutnanisviuniled) lasemsmillosusiiugaamvinisuviinyu
\WegmAmINTINEaT e Useuldngil 21111/16222

Address : il 1 dhuagnadiu Suaeunvie Seae3 Customer Code  : M660009
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4 August 2023
Sample Type  : 101 (Water) Sampling Method : Grab Sampling
Station s dumadanneaaviay (UTM 47P 0577655 E, 1489840 N.) Report No. : M660009-01
Data Provided by Laboratory
Laboratory Code No. : M660009/11 Received Date  :7 August 2023
Sample Appearance : la fimgnau lifindu Analytical Date  : 7-17 August 2023
Report Date : 17 August 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 7.7 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Not
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 408 e 1,200
than 600
e ; Not more
Total Hardness mg/L as CaC0O; | EDTA Titrimetric Method (2340 C) 310 500
than 300
Turbidity™ NTU Nephelometric Method (2130 B) <1.0 5 20
- . 2 Not more
Sulfate me/L Turbidimetric Method (4500- SO, E) 31 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* mg/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 0.06 1.0
Method (3030 F, 3120 B) than 0.5
Digestion, inductively Coupted Plasma Not
Lead mg/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.
2 YszmAnsenrainensssuyinariandeu Beq fivuandninaeivazumsmshumivimsdmivmsiesiuiumsisaguuas
mstlesilufedanedeuduiiv wa. 2551 fuiluswieamguny e 125 aeufite 85 ¢ as¥uil 21 nqumen 2551
b *rmmswmaavﬁaéuaﬂmauﬂwamﬁusm ISO/IEC 17025 vewipsufjiRnismaaey

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

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

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer

ANALYSIS

REPORT

Customer Name : weiuRad S1Udnd (U3 wnfiuane $1ie Sudismaviuiies) Tasnswilewsiugaamnssuilayu

WiegaevnsTunead Ussymudnsii 21111/16222
Address ;i 1 fruasrediu Snethnvie Swinswys
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type : vh (Water)
Station - dhuinnathunuessu (UTM 47P 0577192 E, 1487443 N.)

Data Provided by Laboratory
Laboratory Code No. : M660009/12
Sample Appearance : ld finznou lufindu

Customer Code : M660009
: 4 August 2023

Sampling Date

Sampling Method :

Report No.

Received Date
Analytical Date

Grab Sampling

: M660009-01

: 7 August 2023
: 7-17 August 2023

Report Date : 17 August 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
' Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 6.8 7.0-8.5 6.5-9.2
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 146 HoHmors 1,200
than 600 ’
-t e . Not more
Total Hardness meg/L as CaCO; | EDTA Titrimetric Method (2340 C) 113 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
o . 5 Not more
Sulfate meg/L Turbidimetric Method (4500~ SO4* F) 22 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Cadmium my/L S0 Y SoNp <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 Coupted Plasma Not
Lead me/L g Y SOLR <0.01 0.05
Method (3030 F, 3120 B) Detected

Note: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 5zMIANTENTImMSHeINTeTTHTIRLAsRWINE DY Hod ﬁ"l'wuvWié’ﬂLm:uﬂﬁu,am.l’lmﬂﬁ'lum\ﬁﬁmﬂ”ﬁﬁw%'uﬂ"ﬁﬁmﬁ'uﬁ’lua’lﬁ'ﬁmqma:

o - s [ a Ha a ’ a o o
mi't']mﬂu'lul,iavaaqI.I,'Jmaam‘fluwv W.A. 2551 mwuw"lm”l“uﬂﬁm"luwnm ad 125 soulilAY 85 ¢ a3Un 21 wguwn1aN 2551

* snnvaaeuilogusnyautienisiuses ISO/IEC 17025 vasiasuimnisvingeu

Reviewed signatory

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

Approved signatory

3/3
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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 il 0.8570 8.8 5.50

5 9 10 1 0.7080 12.8 8.00

Data Tabulation

vstd | Qstd \/A”(*PZ—-I?@')(—T‘IS';.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(-I%:E—-)( Tstd ))-b) Qa= 1/m(< AH(Ta/Pa))-b)

Standard Conditions
Tstd: 298.15 ok 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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Culibration Labsrstory
3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 202303234139

Name of Product Sound Calibrator

Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2023/07/07
Tested by
1. Outside : OK
2.Sound Pressure Level : 93.96 dB ; 114.00 dB
1000.24 Hz

3. Frequency
4. Distortion :

Environment conditions :

1.1 % ;1.2 %

Air temperature : 20 °C
Relative humidity : 50 %
101.8 kPa

Static pressure :
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ANSI National Accreditation Board
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ACCREDITED

s

)

- ¥ S
Dl W CALIBRATION AND
C LC Ll DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281[MEC-LABO1]
CLID. NO. E 362101621
JOB CONTROL NO. : 230712075998
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
02 August 2023

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

the International System of Units ( SI)

Certificate No. Q23075998

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

@clccalibration
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] I W CALIBRATION AND
C LC LRy DIMENSIONAL MEASUREMENT

ACDM-2814

Accredited

ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE - ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS

MODEL / TYPE : AZ214

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

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075998

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

@clccalibration
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CALIBRATION LABORATORY Co.LTD. 32,
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. . T ACCREDITED
4,4’//—\//‘\\\\\\ — W
C LC i\ DIMENCS?OLILIBAFI{_AII:gX‘STJ'\I;%MENT
Accredited ACDIN-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) (g) Balance (g ) * (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 = -
100.0000 100.0000 99.9989 -0.0011 % -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

Accredited
ISO/IEC 17025

ANSI National Accreditation Board

27\\\: ACCREDITED
AN ———
Dl W CALIBRATION AND
11 DIMENSIONAL MEASUREMENT

ACDM-2814

CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[ ]
5
Display Value (g) Maximum Difference of
Nominal Test Value (g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
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ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE B ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. - 362101622
JOB CONTROL NO. - 230712075999

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1,

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 July 2023

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

the International System of Units ( SI')
Certificate No. Q23075999

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

@clccalibration
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Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

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

SERIAL NO. : 1123163290[MEC-LABO02]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment
CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 3 -
200.0000 199.9997 199.9982 -0.0015 - -
2. Error of indications [ After Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)

Unload 0.0000 0.0000 0.0000 0.03 2,28

0.0010 0.0010 0.0010 0.0000 0.06 2,00

0.0100 0.0100 0.0100 0.0000 0.06 2,00

0.1000 0.1000 0.1000 0.0000 0.06 2,00

1.0000 1.0000 1.0000 0.0000 0.07 2,00

5.0000 5.0000 5.0000 0.0000 0.07 2,00

10.0000 10.0000 10.0000 0.0000 0.07 2,00

50.0000 50.0000 50.0000 0.0000 0.08 2,00

100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00004
Certificate No. Q23075999
F3-011-04/01-12 page 3 of 4
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ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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Accredited ACDM 2814
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : ISO LAB
MODEL / TYPE ; N/A
SERIAL NO. : LAB20.121121
CLID. NO. : 232200090
JOB CONTROL NO. ! 230114004593
CIUISTOMER
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.

Calibrated By :

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

@clccalibration
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Accredited ACDM-2814
ISO/IEC 17025
REPORT OF CALIBRATION
FOR
NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : ISO LAB
MODEL / TYPE I N/A
SERIAL NO. H LAB20.121121
DATE OF CALIBRATION 4 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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Accredited ACDM-2814
ISO/IEC 17026
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE : NT-311
SERIAL NO. z 100801173|[MEC-LABO0S8]
CLID. NO. : 231600882
JOB CONTROL NO. : 230717077714
CUSTOMER
DATE OF RECEIVED : 17 July 2023 DATE OF ISSUED : 20 July 2023

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
20 July 2023

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

International System of Units ( SI)

Certificate No. Q23077714

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

@clccalibration


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


R

CALIBRATION LABORATORY CO.,LTD. & AN%AB

“‘-.._‘____________/

ANSI National Accreditation Board

i’y
/fc,.,rg‘\\

eyt
REPORT OF CALIBRATION
FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE : NT-311
SERIAL NO. : 100801173[MEC-LABOS]
DATE OF CALIBRATION : 18 July 2023

ENVIRONMENT CONDITIONS :

Temperature : @3t 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. 36151.

Temperature & Humidity Chamber, PGC Model 9141-5114 S/N.0802282.

TRACEABILITY :

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

Certificate No. 21028, Due Date 09 December 2023.

UNCERTAINTY :

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

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

Certificate No. Q23077714

F3-011-04/01-12 g page 2 of 3
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter.
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°C) (°C) X(°c)
25.0 25.01 24.9 +0.11 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. Q23077714

F3-011-04/01-12
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CERTIFICATE OF
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ANSI National Accreditation Board
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CALIBRATION

FOR

NOMENCLATURE
MANUFACTURER
MODEL / TYPE
SERIAL NO.

CLID. NO.

JOB CONTROL NO.

CUSTOMER

DATE OF RECEIVED : 25 July 2023

pH METER
EUTECH INSTRUMENTS

PH700
983068/93X218814/93X052911[MEC-LAB0G6]
372200480

230725081582

DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory

02 August 2023

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

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12
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REPORT OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE : PHT700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABOG]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 25 July 2023

ENVIRONMENT CONDITIONS :

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

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q23081582
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Il ‘\\\\\‘ CALIBRATION AND
LA DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

F3-011-04/01-12
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor

(pH) (pH) (mV) (pH) (% pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582
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CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

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

Customer

Calibration Place

Calibration Date
24 July 2023

Environment Condition
Temperature: 221 °C + 08 °C
Humidity: 524 %RH + 49 %RH

The Method used

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

Traceability

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

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

This certificate is issued the units of
measurement according to the International
System of Units (SI). It provides traceability
of measurement to international or national
standard or other recognized national
standard laboratories.

The measurement uncertainty 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
results relate only to the items tested,
calibrated or sampled. The report shall not
be reproduced except in full without
approval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010

Person in charge M [I

SCIMET CO.,LTD.

uiun Bredlun IR a

Authorized signatory

FC07-03: 30 MAY 2023
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Certificate No.: C07230015 Page 2 of 3
Calibration Resulits:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) (nm) (nm) Measurement ( £ nm)

417.67 417.6 0.07 0.14
440.74 440.8 -0.06 0.14
448.99 448.8 0.19 0.14
472.22 472.2 0.02 0.14
513.70 513.7 0.00 0.14
537.49 637.4 0.09 0.14
574.60 5747 -0.10 0.14
641.76 641.8 -0.04 0.14
684.63 684.7 -0.07 0.14
740.27 740.4 -0.13 0.14
748.28 748.4 -0.12 0.14
807.16 807.3 -0.14 0.14
879.70 879.8 -0.10 0.14

FC07-03: 30 MAY 2023
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Certificate No.: C07230015 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Standard absorbance Unit Under Calibration Correction Uncertainty of
Wavelength
(Abs) (Abs) (Abs) Measurement( £ Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.562 -0.0003 0.0045
420 nm
0.7392 0.738 0.0012 0.0045
1.0550 1.055 0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.552 -0.0007 0.0045
440 nm
0.7230 0.722 0.0010 0.0045
1.0324 1.033 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.506 -0.0024 0.0045
465 nm
0.6735 0.672 0.0015 0.0045
0.9615 0.963 -0.0015 0.0045
0.0000 0.000 0.0000 0.0045
0.5176 0.519 -0.0014 0.0045
546.1 nm
0.6930 0.692 0.0010 0.0045
0.9908 0.992 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.554 -0.0010 0.0045
590 nm
0.7196 0.718 0.0016 0.0045
1.0301 1.030 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.538 -0.0010 0.0045
635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

FCO07-03: 30 MAY 2023



User
Rectangle


oGIMET

Statements of conformity:

Refer to Certificate No.: C07230015 Page: 1 of 3

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

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

Tolerance and Decision rules:

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

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

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

] Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band (w=rU).

; PFA — Probability of False Accept

Authorized signatory

FC07-03: 30 MAY 2023
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Refer to Certificate No.. C07230015 Page: 2 of 3
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
4176 0.07 0.14 1.0 Pass
440.8 -0.06 0.14 1.0 Pass
448.8 0.19 0.14 1.0 Pass
472.2 0.02 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.4 0.09 0.14 1.0 Pass
574.7 -0.10 0.14 1.0 Pass
641.8 -0.04 0.14 1.0 Pass
684.7 -0.07 0.14 1.0 Pass
740.4 -0.13 0.14 1.0 Pass
7484 -0.12 0.14 1.0 Pass
807.3 -0.14 0.14 1.0 Pass
879.8 -0.10 0.14 1.0 Pass

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07230015 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity

0.000 0.0000 0.0045 0.010 Pass
0.562 -0.0003 0.0045 0.010 Pass

420 nm
0.738 0.0012 0.0045 0.010 Pass
1.055 0.0000 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.552 -0.0007 0.0045 0.010 Pass

440 nm
0.722 0.0010 0.0045 0.010 Pass
1.033 -0.0006 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.506 -0.0024 0.0045 0.010 Pass

465 nm
0.672 0.0015 0.0045 0.010 Pass
0.963 -0.0015 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
5461 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass
0.992 -0.0012 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.554 -0.0010 0.0045 0.010 Pass

590 nm
0.718 0.0016 0.0045 0.010 Pass
1.030 0.0001 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.538 -0.0010 0.0045 0.010 Pass

635 nm
0.686 0.0002 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FC07-03: 30 MAY 2023
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Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name:

Address
(Instrument Location):

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

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

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

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

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

N0691579

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

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

¥1 Check the shear gas nozzle for blockages and proper, uniform flow.

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 280.856 %RSD <1 % 0.45 Passed
Mg 285.207 %RSD <1 % 0.29 Passed
Ba 455.403 %RSD <1 % 0.26 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 7588.2 876421.1
Mn 257.610 Axial 1,000 ppb 18796 2472751.8
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7588200 868832.9 8.71 <30 PPB Passed
Axial 18796000 2453955.8 7.65 <30 PPB Passed
6. Review:

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Re Date:
10-Aug-2023
(DD-MMM-YYYY)

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

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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PerkinElmer TruQ 930(}

Atomic Spectroscopy Standard T

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

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

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 100 pg/mL 3103a* Pb 50.0 pg/mL 49.8 pg/mL 3128*
Tl 100 pg/mL 100 pg/mL 3158 Se 50.0 pg/mL 50.1 pg/mL 3149*

Cd 50.0 yg/mL 50.0 pg/mbL 3108*
* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi; Lot# 54-134CR, 57-156CR, 58-169CR

Refer to side 2 for details of certification.

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

ed bottles. All glassware used is class A.

Certifying Officer:

' PerkinElmer, Inc.

PerkinElmer’ —
u.5.A. Tel: 1-203-925-4600
» U.S.A. Toll Free: 1-800-762-4000 |f°

T AT

S R i LS oL AR

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

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name:
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
Customer Name
Telephone Number:
(if applicable): =
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 . gy 3
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.
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Component List

Component / Specific Model Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

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

Additional Reagents and Standards Required for PM

Part Number

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

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)
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Procedure Checklist

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

1. General:

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

V1 Is the instrument operational?
2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00764 Passed
Ni 231.604 - Resolution <0.011 0.00887 Passed
Ni 341.476 - Resolution <0.015 0.01253 Passed
Ba 455.403 - Resolution <0.020 0.01685 Passed
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5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.18 Passed
Mg 280.856 %RSD <1 % 0.05 Passed
Mg 285.207 %RSD <1 % 0.90 Passed
Ba 455.403 %RSD <1 % 0.64 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 5755.4 4429943.7
Mn 257.610 Axial 1,000 ppb 10111.9 17115354.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5755400 4424188.3 0.59 <30 PPB Passed
Axial 10111900 17105242.7 1.30 <30 PPB Passed
6. Review:

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

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




Additional Comments

Additional Comments Regarding the PM

PM1_2
Replace PM Kit

Review

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

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

Review of Preventive Maintenance:

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

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)
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PerkinElmer

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

PM/OQ/IPV Left with Customer

Yes No

=
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14/2/2566 Hiransuk, Duang

Terms & Conditions

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

Taxes will be applied to your invoice if applicable.

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

Certificate of Analysis

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

Lot Number: 57-208CRX1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of certification.

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

ed bottles. All glassware used is class A.

) Certifying Officer:
PerkinElmer, Inc.

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

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

e

RIS oS

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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AtOI’l‘liC Spectroscopy Standard CERTI!FIED

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 58-169CRY1

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

* Instrumental Analysis using ICP Spectrometer:

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

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

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

ed bottles. All glassware used is class A.

) Certifying Officer:
PerkinElmer, Inc.
U.S.A. Tel: 1-203-925-4600 ||’
U.S.A. Toll Free: 1-800-762-4000 |

) 7 ey £ i) ™ i Mo il s 6 ]2 : 3] e

PerkinElmer’

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

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

17 May 2019 7
Training
Date Certified by

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

This is to certify that

Duang Hiransuk

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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andui dsuaiy WBUATIN
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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{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)

2anlusUTaIRUUL In

(Issues this certificate to)

&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

=
ATMLNINTFIULAUN UBN. esolbd - bdoe
(Standard No. TIS 17025-2561 (2018) (1S0/IEC 17025: 2017)

vafimualuNmsauETIves nesujuinmaasunazvejiRnsaeuiiioy

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

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)
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(Issue date : 2 May B.E. 2565 (2022))
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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%JUTeNﬁ
(Accreditation No.) .
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]9]?‘{8‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

0.01 mg/L to 5 mg/L

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

()

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

atun 02 ponliausTuil 18 Wiy wa. 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]?1870
(Field of Testing) (Parameter) (Test Method)

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

adun 02
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1UIN1INATEDU FYN1INATFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
2. Ude - Heavy metal - Standard Methods for the
(wastewater)  Cadmium (Cd) Examination of Water and

0.002 mg/L to 10 mg/L
* Chromium (Cr)

0.01 mg/L to 10 mg/L
* Copper (Cu)

0.01 mg/L to 10 mg/L
* Lead (Pb)

0.01 mg/L to 10 mg/L
* Manganese (Mn)

0.01 mg/L to 10 mg/L
* Nickel (Ni)

0.002 mg/L to 10 mg/L
* Zinc (Zn)

0.01 mg/L to 10 mg/L

- Chemical oxygen demand (COD)
40 mg/L to 4 000 mg/L

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

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

part 5220 C @

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

atun 02 ponliausTuil 18 Wiy wa. 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]?1870
(Field of Testing) (Parameter) (Test Method)

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

()

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

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A@1U1N1INAEDUY UATNAADU Wnegeu
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
3. 11 wartLdey (fa) - Chromium hexavalent (Cr®") - Standard Methods for the

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

- Sulfate (SO4%)
5 mg/L to 4 000 meg/L

- Heavy metal

* Chromium (Cr)

1.0 meg/kg to 100 meg/kg sample
* Copper (Cu)

5.0 mg/kg to 100 meg/kg sample
* Nickel (Ni)

1.0 mg/kg to 100 mg/kg sample
* Zinc (Zn)

5.0 mg/kg to 100 meg/kg sample

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
3500-Cr B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
4500-SO4”

- MEC-WI-43 based on
US EPA Method 3050 B
Revision 2 : 1996 and
US EPA Method 6010 D
Revision 5 : 2018

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
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